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Virtual Lab

-

Real Results
Intuitive schematic capture
Fast, accurate analog!

digital simulation
Full- featured pcb layout

Built-in autorouting
CircuitMaker 2000 provides all the

tools

necessary to quickly and easily design

circuits, test them in the real world and generate

prototype boards

- the complete virtual

electronics lab solution.

With all the features you'd expect from
professional design system

a

- plus exceptional

ease -of -use, you'll spend less time learning and

more time designing.
Available in both standard and professional editions,

CircuitMaker 2000 gives you full design capability at
a

price that

is

simply unmatched

by the competition.
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Contact us for your Free
CircuitMaker 2000 brochure

New License

Upgrade from $95

Comprehensive educational and computer-based
training packages also available

the virtual electronics lab
Call your local CircuitMaker saes & support
center on

800 419 -4242

or visit www.circuitmaker.com
CircuitMaker and

C
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ProService Review-follows page 103.

The 2000 National Professional Service Convention, building great
Web sites, and more.

A HIGH -POWERED

TESLA COIL
Everyone loves high - voltage equipment!
The sheer excitement of man -made
lightning and the smell of ozone instill
awe and wonder in anyone who has
witnessed this equipment in operation.
Our Tesla coil is large enough to throw
30 -inch sparks.
-Robert lannini and
Chester H. Lawrence
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COMPUTER BITS

Film at 11. Ted Needleman scans and digitizes film slides to store
them on a disk.

43 CALL ALERT
Unsolicited telephone calls can be very frustrating. One solution is
to turn off your phone's ringer when you don't want to be disturbed. Give your friends a secret code, and they can let you know
when they are calling.
-Raymond C. Buck Ill

NET WATCH
9
Joe Black takes a look at various services for making free or low cost telephone calls over the Internet.
15 PROTOTYPE
Neural -network avionics, quantum computers, high -performance
search -engine chips, microgravity -generated optical fibers, computer- security protocols, and thunderstorm detectors.
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Learn how the IBM AT keyboard works. With that knowledge, you
can recycle old keyboards into a new project, add one to an existing device, or even build an input device that can take the place of
a keyboard.
-Craig Peacock
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There's one common trait that everyone-including you and me- shares,
regardless of our race, creed, ethnic background, social status, or even educational standing. In his book, The Dilbert Principle, Scott Adams (of Dilbert fame)
said it best:
We're all stupid.

What he meant by that is not as a blanket condemnation, but rather as an
assessment of a person's knowledge base in a particular subject. For example,
feel that have a somewhat functional knowledge in terms of the piano from
both a technical (how it works) and musical (how to use it) standpoint; don't consider myself "stupid" in that subject. On the other hand, while understand the
very general concepts behind doing a "ring job" on an automobile engine, have
absolutely no practical knowledge or experience in performing such a task.
When the time comes that get tired of dumping extra quarts of oil into my old
"diesel" Saturn (gasoline goes in the fuel tank, but boy does it burn oil!), I'll have
a qualified mechanic do the work; at least I'll be comforted in the knowledge that
most, if not all, of the parts that are supposed to go back into the engine won't
be left behind on the shop floor.
I
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Answer: Both and neither at the same time.
We can't know everything; as far as know, only the Supreme Being's resume
has that entry. The best that we can do is to pick up hints, tips, and pointers as
we travel through Life. After all, we aren't born with knowledge; someone else
has to teach us. As sometimes respond to the question, "May ask you a question?", "I can answer every single question in the world. Most of the time, unfortunately, the answer is 'I don't know. I

I

I

We are now living in what has been referred to as the Information Age -where
Knowledge is the measure of Power and Wealth. Teaching others can be one of
the greatest thrills you can experience when you see the light of understanding
fill their eyes as they say, "Oh...now get it!"
I

Have you picked up a little trick when testing equipment? How about a sneaky
shortcut when designing circuits? What have you learned that's useful and practical in the electronics field? Have you read something in one of our magazines
that you use in an unusual or novel way? If you think that others would benefit
from what you've learned, tell us about it; we'll print the best ones as space and
time permits. Through the pages of Poptronics, you can teach others.

www.gernsback.com/poptronics
Help fight stupidity -share the wealth.

Since

some of the equipment and circuitry
described in POPTRONICS may relate to or be
covered by U.S. patents, POPTRONICS disclaims
any liability for the infringement of such patents
by the making, using, or selling of such equipment
or circuitry, and suggests that anyone interested in
such projects consult a patent attorney.

Joseph Suda
Managing Editor

2

www.americanradiohistory.com
AmericanRadioHistory.Com

GIZMO®
Personal Digital Audio Player
The latest version of Philips' Rush Model SSA107 digital audio player
($299.99) accepts a 65- megabyte SmartMedia Card that allows it to
play up to two hours of CD-quality digital music that's been downloaded from the Internet. Rush is bundled with RealNetworks'
RealJukebox software, which provides everything needed to acquire,
play, manage, and transport your digital music collections, including
songs from CDs that have been "ripped" (converted) into digital music
files as well as audio files downloaded from the Net. The player is also
can play any of the more than 20,000 hours of spoken "AudibleReady"
word audio that's available at audible.com. The software for Audible's Internet
audio service is also bundled with the player.
The Rush player connects to a PC via a parallel -port interface. The included car
adapter provides easy connection to a car stereo. The device measures less than three
inches square and one inch deep. Because the player has no moving parts, playback is not
affected by bumping or jarring. Bookmark functions make it easy to find a desired song or talking book, and extended long play
mode provides up to 12 hours of listening.
Philips Consumer Electronics, 64 Perimeter Center East, Atlanta, GA 30346 -6401; 770 -821 -2400; www.philips.com.

you
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Surfing, Anyone?
Internet- related products such as computers and WebTV are finding
their way into the living room, and more homes are adding multiple computers. This fall, to accommodate this new trend, Thomson multimedia is
introducing the RCA WMJ900 wireless modem ($249) that provides
access to the phone line from any location in the home.
base and an extension, the colConsisting of two transceiver units
orful modem has a high -tech look that complements most any room. The
base connects to any phone line in the home, while the extension unit is
connected to a laptop, PC, or other Internet product. Data is transmitted via
'
Fl
RF from the computer to the base unit where the modem connection is
made, as well as between PCs at speeds of 115k.
The 56k duplex modem incorporates 900 -MHz digital speed spectrum circuitry and is V.90 compatible. The extension unit
operates off the power of the laptop or PC, but also comes with two DC power adapters for extended operations. The WMJ900
comes with a three -foot RS232 serial cable, a six -foot phone with RJ -11 plugs, one mini DIN /DC jack with PS /2 connectors
for connection to the extension, and a 3.5 disk with setup drivers.
Thomson Consumer Electronics, 10330 N. Meridian St., Indianapolis, IN 46290; www.rca.com.

-a
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FRS +

Forecasts

How can you stay in touch with the other members of your camping (or hiking, or biking, or hunting) party
and stay up to the minute on the latest weather conditions? Uniden's FRS550W Family Radio Service radios
($99.95 each) provide two -way communications and are equipped to receive all seven NOAA weather frequencies, allowing you to tune in the latest forecasts and warnings. The radios boast a range of up to two miles
and offer 14 channels and an automatic channel -scan feature to find an open transmission. A backlit LCD indiQ
cates the channel being used, and 38 "privacy codes" (CTCSS tone codes) are available to cut down on chatter i
from other on- channel conversations. The FRS550W features voice activation as well as a vibration mode that .. , O
makes the radio vibrate when there is an incoming transmission.
Uniden America Corporation, 4700 Amon Carter Blvd., Ft. Worth, TX 76155; 817- 858 -3300;
www.uniden.com.
CIRCLE 52 ON FREE INFORMATION CARD
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GlZ1V1O®
"This is Your Driver Speaking

II

JVC's ELKameleon KD -LX50 in -dash CD- player /receiver ($429.95) uses proprietary voice - recognition technology that
allows the driver to control the system using spoken commands. Without taking his hands off the wheel, the driver can, for
example, operate the system by speaking commands such as "CD," to switch the unit from FM to the CD player. The system
can recognize and respond to 25 spoken commands. The set includes a microphone, a remote control, arld a hideaway unit
powered via JVC's J -Link system. A button on the remote is used to
activate the voice-recognition system.
The mobile stereo also features JVC's aKameleon anti-theft system, which automatically retracts the system's controls and switches off the LCD display to make it blend in with the console when
the ignition is turned off. The unit's BBE II High- Definition Sound
system is said to correct phase delay and distortion to ensure that
the output sound (rated at 45 wattsX4) remains true to the original recording. Audio Cruise mode automatically adjusts volume levels to
offset changing engine, wind, and road noises. CD changer control functions, including Direct Disc Select and two-mode
repeat /random play, will provide complete control over a JVC 12 -disc changer, which can be connected easily using the company's J -Link connection. For "car theater" applications, full- function VCR control is included. Other features include a large,
multi-color LCD and CD Text capability.
JVC Americas Corporation, Mobile Entertainment Division, 1700 Valley Road, Wayne, NJ 07470; 973 -315 -5000;

-ter

N'WW.JVC.COm.
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Signature Capture System
An interactive pen and tablet system with LCD graphic display, the
SignatureGem LCD4x3 from Topaz Systems ($495) is used to electronically fill
out and sign transactions. The LCD4x3 supports navigation functions, allowing
the user to move between computer -guided screens with a tap of the pen, displaying graphics, instructions, text, and logos, while activating checkboxes and
capturing handwritten e- signatures.
Featuring a 4- by 2.5 -inch LCD screen that displays "electronic ink" under
the pen as you sign, the system completely eliminates the paperwork involved
with gathering form information and signatures. Organization, storage, and
retrieval of signed transactions or documents is instantaneous. Topaz
GemTools software completes the package, which transfers and binds the signature to an e-document by means of encryption and provides signature verification. All
software updates are available free from the Web site.
Topaz Systems, Inc., 650 Cochran St., Unit 6, Simi Valley, CA 93065; 805-520 -8282; www.topazsystems.com.
CIRCLE 54 ON FREE INFORMATION CARD
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You Can Take It With You
Although laptops offer many conveniences, laptop users
have had to make do without a solid work platform and writing space when on the road. Until now. The LapPro from
Quantum Creations ($139) incorporates a versatile one -strap
system, work -in -case design, and padded internal frame in a
portable desk -top computer case.
It is ergonomically designed for use in vehicles (strapped to
Sitting Down passenger seat), in airplanes (slim design fits under seat), and
in any type of chair. It also can be used hands free while standStanding Up
ing since the back strap allows users to work at their laptop
while in line or in the field. Despite its thin profile, the case
boasts a large carrying capacity with expandable compartments for peripherals, files, and legal -size documents.
Quantum Creations, P.O. Box 2011, South San Francisco, CA 94083; 800- 289 -2537; www.lap-pro.com.
CIRCLE 55 ON FREE INFORMATION CARD

Gizmo is published by Gernsback Publications, Inc., 275 G Marcus Blvd., Hauppauge, NY 11788. Senior Writers: Christopher Scott
4 and Teri Scaduto. Copyright 2000 by Gernsback Publications, Inc. Gizmo is a registered trademark. All rights reserved.
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GIZMO®
Mini DV Camcorder
Ready to jump on the digital video bandwagon? Check out Samsung's Model SCD70
Mini DV camcorder ($1099.99). The compact camera has a flip -out, three -inch
color LCD screen and a color viewfinder. It boasts a 22X optical zoom and
a digital image stabilization function. The camcorder doubles as a digital still
camera and uses a 4 -MB SmartMedia Card for storage. Stills are captured
with a resolution of up to 640 X 480 pixels. The camcorder comes with all the
software and cables needed to interface with a computer through a serial RS232C port or an IEEE 1394 (Firewire) port.
Samsung Electronics, 105 Challenger Road, Ridgefield Park, NJ 07600-0511;

201 -229 -4000; www.sosimple.com.

!111TH

-
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Full -Flat Monitor /Receiver
You can view virtually any type of television or computer image on Proton's
WDT-3401 VT 34 -inch Full-Flat high -definition TV monitor /receiver
($6000). The widescreen set offers 16:9 and 4:3 aspect ratios and is fully compatible with all 18 digital TV formats. Dual RGB inputs (one rear and one
front -panel RGB -A/V) allow easy connection of computers; the monitor displays standard VGA (640 X 480), SVGA (800 X 600), and XVGA (1024 X
768) images. S-Video and A/V inputs are also conveniently located on the
front panel. Dual component inputs are available for connecting a DVD player and an HDTV /SDTV set -top box.
High DC restoration, special three -line digital comb filters, black-level extension, and video noise - reduction technology are said to produce a brilliant, finely detailed picture. The monitor offers parents a
channel -block feature and V -chip. The built -in audio system includes dual 10 -watt bi-amplified speakers and dual -18-watt
subwoofers. The audio -effects switch can be used to select stereo, mono, extra bass, or spatial expansion mode, which uses the
Spatializer audio processor to create a three- dimensional surround-sound experience.
Proton U.S.A., 13855 Struikman Road, Cerritos, CA 90703 -1031; 562 -404 -2222; www.proton-usa.com.
CIRCLE 57 ON FREE INFORMATION CARD

Cool Boombox
Taking aim at Generation Y, Casio's CD -312S CD Boombox offers hip styling in two
trendy colors (silver or white) and an appealing $49 price tag. The portable music
system includes a CD player with one -key operation, five -second intro play, and
one-repeat /all -repeat function. Up to 24 tracks can be programmed into memory for customized playback. The CD -312S also contains a cassette player with
automatic record -level control and auto -stop, an AM /FM stereo tuner, and a
Bass Boost System
Casio Communications, Inc.,

20665 Manhattan Place, Torrance, CA 90501;
310- 618- 9910; www.casiocommunications.com.

41,=M
Radio From Your Computer

CIRCLE 58 ON FREE INFORMATION CARD

The Broadcast Vision Netplay Radio FMP3 transmitter ($189) turns PC /MAC computers
into personal wireless radio broadcasting stations, enabling the receiving of downloaded
music or entertainment files with any FM receiver. The included cable is plugged into the
V
computer's sound -out port, and patch cords connect to the Netplay FMP3 transmitter's
right and left stereo input channels. Sound level is controlled by the computer and monitored by an LED readout on the front panel of the FMP3.
Files stored on the computer are then selected, and any open FM stations (from 87.5 to 107.9) is tuned in on the FMP3 trans- ó
mitter. The transmitter, which is a compact 5fi by 4 by 1/inches, broadcasts clear stereo programming on home stereo systems, Walkman -type receivers, boom boxes, or car radios. The unit includes an adjustment for near and far reception and has
a built-in antenna.
5
Broadcast Vision, 5126 Clareton Dr., Suite 160, Agoura Hills, CA 91301; 800- 770 -9770.
^.

7
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TED.E.o.....

COMPUTER
FILM AT
There are two recurring themes
that you'll find in the topics

I

cover in this column. The first is graphics, which
am fascinated with, but
have little actual talent for. The second
is organization, such as using the PC
to reconfigure and organize my music
collection from vinyl LPs to polycarbonate CD -Rs. This emphasis on
organization, which this and a few
upcoming columns will touch upon, is
no coincidence. Aside from calculating
ballistics tables for the Army, which
many of the earliest computers were
developed to do, some of the earliest
uses for computers were organizational in nature.
For example, the first large -scale
use of tabulating equipment and
Hollerith cards (those old 80- column
punch cards that many of us grew up
with) was by the US Census Bureau.
Many of the businesses that purchased the original general -purpose
computers did so to store business
records, usually on large reels of tape.

-is

I

EVERYTHING IN ITS
PLACE?
I've had computers since they
became practical for individuals to own
them. Yet I've been able to steadfastly
avoid becoming overly organized. To
be honest about it, I'm about as far
from organized as a person can be
and still survive to mention it.
That wouldn't be half -bad, except
that I'm also something of a pack rat. It
bothers me to get rid of anything. My
wife and kids do help, egging me on to
dump software that's come for review
and will never be looked at again. But
not only do have the photos that were
taken on my honeymoon, more than
30 years ago, still have the negatives
as well.
Several issues back, detailed the
great record-to -CD -R project. Once
nailed down the procedure, my 13 -year
I

I

I

I

6

through the media onto the sensor,
rather than reflecting it from the object
being scanned
not really the best
way to capture small format (such as
35mm) film, negatives, or slides.
The reason for that has to do with
resolution. Normally, most flatbed
scanners have a true optical resolution
of about 600 dpi. Using a mathematical technique called interpolation, the
scanning software can estimate what
the scanned image will look like at
much higher resolutions, often up to
9600 dpi. The problem is that despite
its fancy name, interpolation is just a
process of guessing what the unseen
pixels actually look like. The guess is
made by sampling the pixels around
the one that can't be imaged and using
a statistical process to estimate the
color, shade, and brightness of the unimaged pixel. The big problem is that
to get to a decent resolution, such as
4800 dpi, you have to perform multiple
interpolations. Doing this results in the
software "guessing" pixels based on
pixels that it has previously interpolated, rather than imaged.
In many "normal" scans, you'll
hardly ever need to interpolate the resolution up. For most image printing,

Before you can scan, you must first mount the
fìbn into a special holder

old boys, Bryan and Scott, took over.
The artwork is pretty much all scanned,
the printable CD -Rs almost finished
printing, and about 30 percent of the
albums transferred. After all, one of the
terrific benefits of having kids is that they
can finish the projects you start.

The success of that project, however, has also sparked an expectation
that I'll make an effort to organize other

areas, such as the boxes of photographic negatives and slides and the
33- gallon tubs that contain magazines
and papers with the more than 2000
articles, reviews, and columns I've
written. How could throw those out?
Actually, both problems are pretty
similar, at least conceptually. I'll solve
the photographic problem this month,
the paper problem next month. Both of
these problems require a two -step
approach. The first step is to convert
the media into an electronic digital format. Then, once that has been accomplished, can apply an out-of- the-box
solution to organizing the media.
We've talked about scanners several times in this column. I'm a big fan
of flatbed scanners and have several
hooked up to various PCs. But a
flatbed scanner -even with a transparency adapter that directs the light
I

I
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The film or slide holder is then placed into the
slot in the scanner's front panel, and the TWAIN
driver is launched to perform the scan.

about $225 for the model with a USB
adapter that used.
The scanner itself is very compact,
measuring only 8 X 4.4 x 4.6 inches
(LDH) and weighing about 4.5 pounds.
The standard model comes with a paralI

used also
lel -port interface. The one
provided a USB adapter that plugs into
I

the parallel -port connector on the scanner and a USB port on the PC. prefer to
use USB wherever possible, as find that
adding peripherals into the printer
stream, even when they provide pass throughs, frequently tends to muck things
up. For example, the parallel -port version
of Intel's AnyPoint home phoneline network simply doesn't work if you also have
a parallel -port Zip drive in the series. USB
also tends to provide better performance,
as it is a very fast I/O port compared to a
parallel -printer connection.
The ArtiScan 2400FS comes with
several CD -ROMs -worth of software,
including two different imaging and
I

I

C,screen

The AtriScan 2400FS's TWAIN driver provides an easy -to -use interface for capturing film and slide
images and making initial adjustments on them.

the rule of thumb is to scan at half the
resolution that you'll print with. And
except for photographic quality, you
can usually get away scanning at even
a lower resolution than that.
The exception to this rule is when
you are scanning a photograph (or
slide, film, or negative) that will be
enlarged before printing. In this situation, you need to scan at a very high
resolution, as you need as much
image data as possible available when
you are printing at a size that's larger
than the original. If you're just going to
scan a couple of slides or negatives,
and image quality doesn't need to be
that high quality, a transparency adapter- equipped flatbed scanner is
fine. Plenty of vendors, such as
Genius and Microtek, offer them at
reasonable prices. It's a different story,
however, if you have lots of transmissive media that you want to capture at
high -quality resolution levels.
The answer to this dilemma is a
specialized film scanner. These are
especially designed for small- format
transmissive media. They also feature
denser CCD image arrays, which provide a much higher optical resolution
than a flatbed. That allows you to interpolate, when necessary, without introducing multiple generations of inaccuracies into the final file.
Many film scanners, from vendors
like Minolta and Polaroid, aren't cheap,
with prices up to and over $1000.

Olympus, one of my favorite vendors,
offers a nice scanner, the ES -10, for
about $399. If you also shoot a lot of
film in the new APS (advanced photo
system) format, the ES -10 is a good
scanner to consider, as it offers an
APS adapter for $199 that lets you just
drop in a cartridge containing developed APS film and scan the film directly into the software.
My needs were a bit more modest
and were easily met by the ArtiScan
2400FS scanner from Tamarack Technologies, Inc. The ArtiScan 2400FS
handles only 35mm film, negatives,
and slides. It offers great 2400 dpi optical resolution, and it is a bargain at
$200 for the parallel -port model or

VENDOR INFORMATION

document management applications,
DocMan and DocPal. There's also a
very comprehensive TWAIN driver that
works with other TWAIN -compatible
Windows applications you may have
installed.
That's convenient, as tend to stay
with those applications I've grown
comfortable with (and facile in) over
the years, including Ulead's Photo Impact and Adobe PhotoShop for
image editing, and ScanSoft's PaperPort for image and document management. ScanSoft keeps buying other
companies in the low-end of the document- management market, and at the
current time, now provides PaperPort,
Pagis, and Caere's PageKeeper, as
well as a host of other software products for OCR (optical character recognition) and image manipulation.
Installing the ArtiScan 2400FS took
about five minutes, and was in business. The scanner comes with two
plastic holders. One is for strip film or
negatives; the other will hold a bunch
of slides. Mount the film (or slides) in
the holder and gently place the holder
into the slot in the front of the scanner.
You can launch the scan process in
one of two ways -from a desktop icon,
usually do, through the
or, the way
Acquire menu choice on a TWAIN compatible Windows application. This
brings up the scanner driver, where
you can adjust the settings and scan
either the individual images /slide or
the entire holder's worth. Scanning
I

I

ScanSoft, Inc.
Centennial Dr.
Peabody, MA 01960
978 -977 -2000
www.scansoft.com

9

Tamarack Technologies, Inc.
1521 W. Orangewood Ave.
Orange, CA 92868
714-744 -3979
www.tamarack.net

Ulead Systems, Inc.
970 West 190th St., Suite 520
Torrance, CA 90502
310 -523 -9393
www.ulead.com
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time depends on the resolution you've
set, but at the optical maximum of 2400
dpi takes about 90 seconds per image. It
really depends on the resolution as well
as what type of PC you have the scanner
hooked up to. Mine is attached to a real
rocket, a Micron Millennium Max 600
(600 -MHz) Pentium Ill.
I'm currently scanning the image
into PaperPort 5.0 first, then using the
link at the bottom of the PaperPort
desktop to launch Photolmpact 5.0,
adjusting the brightness and color to
try and make up for old film sitting in a
box for years. When I'm satisfied with
the results, let PaperPort save it into
a "filing cabinet" drawer, so it will be
easy to find in the future. The great
thing about this is that can get a couple of strips of film scanned and
tweaked in 15 minutes or so. may
take a couple of months to finish off,
but, at the end, I'll burn some CD -Rs,
make up labels that describe the contents, and have the images safely
stored on optical media.
Next time, we'll start to attack the mountains of paper that have built up here over
the years. My wife will appreciate that!
P
I

I

Books that Bridge

Theory & Practice

electronics enthusiasts discovered that the bridge from
classroom theory books to hands -on project building is difficult
to span at times without a handy pocket guide. Even the equipment manual to operate a gadget often makes things murkier rather than clearer. A
compact text authored by a seasoned expert with hands-on knowledge
and a knack of writing in an easy -to- understand style is many times
more valuable than the price of ponderous theory and equipment manuals or the parts for a project that could be damaged. Here's a sampler of
some titles you may want to own!
Many

ELECTRONIC HOBBYIST DATA BOOK -The info you need to transport you
from the schematic diagram to project parts. Pin -outs, color codes, truth tables,
parts parameters, etc. Order BP396- $10.99 Includes S & H

-A

I

-I

tVnX

HOME AUTOMATION KIT

Software Included
Use Existing Wiring
Simple Inexpensive
1-800 -928 -5299
www.marrickltd.com

PRACTICAL INTRODUCTION TO SURFACE MOUNT DEVICES
technology that spun off the automated assembly line into the grasp of experimenters
and project builders. Order BP411- $9.99 Includes S & H
THE PRE -COMPUTER BOOK-Aimed at the absolute beginner with little or
no knowledge of computing. A non -technical discussion of computer bits and
pieces and programming. Order BP115- $2.99 Plus $2.00 S & H

-If

PRACTICAL OSCILLATOR CIRCUITS
your budding project requires an
oscillator, you can design it and build it from the many types described here in
a hobbyist- friendly style. Order BP393- $9.99 Includes S & H
PRACTICAL PIC MICROCONTROLLER PROJECTS-This book covers a
wide range of PIC based projects. In most cases the circuits are very simple and
they are easily constructed. Order BP444- $7.99 Includes S & H
Th. Pr.- computor

1d +*
Boats

Book

O.
(r A Practical
Introduction to
Surface Mount

Devices

MULTIMEDIA

on the PC!
What is Multimedia? What can
it do for you? It can do lots
of nice things! This 184 -page
book helps you create your own
multimedia presentation. Multimedia applications by people like you can
revolutionize educational and business applications as
well bring more FUN, FUN, FUN into your leisure
computer activities.

1

rMail coupon to:

Electronics Technology Today, Inc.
P.O. Box 240

Massapequa Park, NY 11762 -0240
Please send me my copy of Multimedia on the PC
(PCP120). enclose a check or money order for $18.45 to
cover the book's cost and shipping-and -handling exI

penses. NY state residents must add local sales tax.

BP411

Address
State

ZIP

All orders must be paid in U.S. funds only. Sorry, no
orders accepted outside of USA and Canada. Please allow
6 -8 weeks for delivery.

MÁ02

1

BP115

Electronics Technology Today Inc.

BP393

BP444

Number of books ordered
Box 240
Massapequa, NY 11762 -0240
Amount enclosed $
Please send me the following book(s) that I checked:
BP396 - Electronic Hobbyist Data Book-$10.99
BP411 - Practical Introduction to Surface Mount Devices -$9.99
BP115 - The Pre -Computer Book-$2.99 + $2.00 S & H
BP393 - Practical Oscillator Circuits -$9.99
BP444 - Practical PIC Microcontroller Projects -$7.99
P.O.

Most above prices include shipping and handling

Name

City

BP998

r

=

ET05

Name/Company
Address
Apt.
City
State
Zip
Sorry, no orders accepted outside the USA and Canada. All paynents must be in US
funds! NY state residents must include local sales tax. Allow 6 -8 weeks for delivery.
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FREE PhONE CALLS

word.

It

implies something for noth-

ing, and that is magic to most of us. In
real life, however, we find that very little is

truly free. There are offers for free merpay for the
chandise of all sorts
shipping. Perhaps it's a free dinner -after
you pay for the first one. But now we are
all reading about making free long distance phone calls over the Internet. And
this time free really means free -sometimes. Of course, you do have to have a
computer and an Internet connection;
however, if you are reading this column
you are likely to already have those, so
the phone calls we are talking about here
are often, indeed, free!
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The word "free" is a very powerful
anad

e

d

V V

n

halt Center Font

Nute

FI_

About Par ¡max
Products

4.
My nut

My Files

rannt it

Advanced Internet
Telephony Solutions

Nor

Order

Free Download

Newt

In the news

Portable Internet
Telephone

Kuehn*

Press Releases
Confect Us

Employment'`
Links
2 Exciting New

Fennel

ProducsNu!

HARNES

PHONYI

WER o1

Just es the Internet fen revolutionized the way we work, play end communicate. Internet Telephony will
transform vole. communicetionl To be successful, mtemet telephony must offer the same level of
queley end ceaability se traditional telephones The eoiwsre.only telephony options that are currently
available fell short of this goal.

Misshape hardware is technological breakthrough that improves gourd queldy and provides
superior features no other telephony product otters This advanced, portable solution allows you to lake
the power of Internet Telephony with youl Connect the MatPhone in minutes between any telephone
end any computer then make crystal clear phone calls over the Internet for FREEI
The new

WHAT IS INTERNET
TELEPHONY?

IYnaAsl nmr axlr.
geyNelG trau.
I

its simplest definition, Internet
Telephony is a method that uses the
Internet to transmit voice communications
from one place to another. It is sometimes
feasible to transmit video as well, but in this
column, this month, we are going to con-

"

lw.w.ansatr..a.
IlnNaövil aeldnrmau
I

Igeold

I

Yoke

Item

In

centrate on voice transmission.

There are two forms of Internet
Telephony. One has you talking from
computer to computer, with the Internet
carrying the voice signal. The two
computers can be located anywhere in
the world. The only requirement is that
they are both connected to the
Internet. The second has you talking

HOT SITES
dialpad
www. dialpad. corn

MaxPhone
www.paramax.com

Netphones

home. rochester, rra con/netphones

zeroplus
www.zeroplus.com

Paramax's software and hardware solutions to Internet telephony keep you in touch no matter where
you are.

from your computer and connecting to
an ordinary telephone somewhere in
the United States or Canada. In some
instances you can make international
calls as well, but these are not free so
they will not be discussed here.

HOW COMPUTER -TOCOMPUTER INTERNET
TELEPHONY WORKS
When we place a call over the
Internet, we speak into a microphone
connected to our multimedia computer.
The signals produced by the mike are
converted to electronic signals. These
signals are then converted into packets
of data that are then sent via the Internet
to the party we wish to speak with. When
the data packets reach this other party,
they are reassembled into voice signals
and the person you are calling hears your
voice through the speakers or headset
connected to their computer. It doesn't
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matter where you are calling; as long as
the computer is connected to the
Internet, you can speak to whomever you
want.
Obviously, along with the computers and the Internet connections, it
would be wise if you were both using
the same telephony software. While
some different software packages are
compatible, it works best when both
parties are using the same software.
Making an Internet phone call is
easy. In most instances, you simply
enter the e-mail address or Internet
Provider address, and if you and the
party you are trying to reach are both
online, you'll be speaking to each
other-free!
When you make an ordinary telephone call, a connection between you
and the person you are calling is made
at the telephone exchange for that
specific call. Your voice signals are
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works is that your voice travels
along the Internet for as long as it
can before transferring back to conventional telephone systems to complete the call.
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Welcome to NetPhones. This site is dedicated to finding new and better ways of making free
long distance telephone cells. Now you can talk to anyone, anywhere, anytime, for as long as you
went, for FREE. Here you'll find information on several different telephone programs that have
found to be the best. Some even let you make calls from your PC to a standard telephone for free
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don't know about you, but got tred of dialing 10- 10.321, 10- 10-220, or whatever else the phone
companies have been making us do. Telephone calls over the intemet is new technology that's
getting better everyday And there is rarely a day that goes by that don't use it myself. Why not- it's
FREE. And I don't put anything here that don't use myself.
I

Share. N

SLUCk

91412501v
Egrvone Y141

I

I

SYSTEMS I HAVE TRIED

S120-1J2

3talEa Pavsa

Roov..

=EMI
C,nr+mea

CaeMt

Cal.

5e.

ein

true

Mo Phone Picks Hera

dial

NM.auw

Fax Machin.
for FRPO

Check back Often

Live Demonstration

speeAent
YLaPAO.e

Rotant
Fives Without a

COMING S00Ni
FREE International
Telephone Calla

to Any Standard

INtmtlESn.

Tired at oiahnp

yawn,.

1010 -7t0

Met Plant

Try This,

Snmeane Called
Whlln You oyes

Here are Some More Neat Freebees that use and Recommend
I

r NEE Service

I

FREI Internet
Machirre

®

j

Finml Oyer the Phone for
`FEE -ec6 e Out

Secure,/ Send and Recent
xE

I

nn -I Ire"

REE

myTalk

Answering

Saad

If you want to find out just how
many companies are offering Internet
Telephone Call software and systems,
log on to the Internet, go to your
favorite search engine (I like
HotBot.com [Lycos] and Snap.com),
and search for "Internet Phone Calls."
You will be surprised at how many you
will find. Now
can't tell you about
each and every one of them, but have
tried a few and can tell you about
those.
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Netphones collect., together many different methods of contacting others through audio or video
solutions.

transmitted over a fixed telephone line
through a dedicated connection.
In a PC -to -PC Internet call, you
simply get your computer up and running, connect to the Internet as you
normally would, and start the telephone software. Then you enter the
other party's IP or e-mail address and
press the call button. The person on
the other end will hear their PC phone
ring and can press the answer button
to respond. Now you can talk to each
other just as you would if you made a
conventional phone call-except that
this call is free.
The compressed data packets
that carry your voices are each sent
out into the Internet with a destination address. Each data packet
makes its own way along various
and different routes to their destination. There the computer at that end
regroups the data packets and converts them back into the original
voice signals, which are played back
through the sound card and speakers of that computer. Many PC -to -PC
software programs even let you
leave a voice -mail message if the
person you are calling is not at his
computer when you call.

PC VIA INTERNET TO

PHONE CALLS
10

Long distance phone calls have
become relatively inexpensive. You
have all seen offer after offer with

MaxPhone by Paramax
prices from as low as 5 or 6 -cents a
minute up to -well, you tell me. But no
matter how you cut it, they do have a
cost -plus monthly fees, minimum
charges, etc.
PC via Internet to telephone calls
ride partially on the Internet and partially on the existing network of fixed
telephone lines. The newest leading -edge technology is used to compress voice signals and take full
advantage of the maximum capacity
of conventional telephone lines. Data
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Paramax Inc. says that their software is a technological breakthrough
that improves sound quality and provides superior features no other telephony product offers. Look them up at
www.paramax.com /. Their advanced
portable solution makes it easy for you
to take the power of Internet Telephony with you. Connect their Max Phone in minutes between any telephone and any computer and then
make crystal -clear phone calls over
the Internet for free!
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Another portal for Internet telephony is zeroplus; here, you are chargedfor your calls.
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VCR

dial

Cross Reference

user login

now

s

Welcome to

dialpad

what's dialpad?

vorn Pos:

NOW Find the right Part

company Info

egs

for your VCR

,ord=

Make unlimited free
long-distance phone
calls to anyone in the
1.1.5.

at dialpad.com.

More thal

There's nothing to

5,000,0033 people
are USIOÇ
dialpad.com to
make free long -

download or installyour web browser
uses

our lava -based

technology to place
calls while you're

distance calls

online. And
dialpad. corn

Sign Me Up Now!1

System

Rwonrnree

Microsoft Wi, doaap5a38/NT. Me

is

iE+plorr40

of

Naviaaloi 4.5 or biter Internet
Connection, Mund card beadad

bettealabcaa

completely free!

dialpad in the. news

what's NEW?
Diaload,com reaches 5

The Oregonian (1-24-

-

2000)

MILLION reuistered user mark

San Francisco
Chronicle (1-13.2000)

faster than any other web service.
(4/4/7000)

eVoice and Dialpad.com

USA Today (11 -22-

While free, dialpad restricts you to calls within the US only.

zeroplus.com
Here is another site that offers a
way to save money on phone calls. It's
at www.zeroplus.com/ and says Save
Money -PC Convenience, zeroplus
Internet Telephone. You can register at
this site for your free Intenet Telephone number, but the calls are not
totally free. There is a rate schedule
for domestic and international calls,
and you do have to prepay for your
connect time. Maybe this doesn't
belong in a column about free phone
calls, but thought that it was worth
mentioning.
I

dialpad.com
This is more like it. Just go to
www.dialpad.com/. They say you can
make unlimited free long- distance
phone calls to anyone in the United
States. There is nothing to download
or install. Your Web browser uses
Java -based technology to place calls
while you're online. In addition, dial
pad.com is completely free!

WRAPUP
I've only discussed the systems
have actually tried for myself.
that
Some work better than others, but they
all do work and are far less costly than
making conventional long- distance
domestic and international calls. The
quality may fall a little short of hardwired telephone communications, but
conversations are definitely satisfactory-and the prices are hard to beat.
One last site to look at is www.
deltathree.com. did not spend much
time here, so I'll let you decide what
you think of this one for yourself. Do let
me know what other systems you
uncover or are currently using and
can do an update sometime later this
year. Also send along your comments
on any system you are using or have
tried -good, bad, or indifferent. Send
your comments and suggestions to me
P
at jblack @gernsback.com.
I

I

I
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ETT1- Wireless

&

Electrical

Cyclopedia $4.99. Step
back to the 1920's with this

reprinted catalog from the
Electro Importing Company.
Antiquity displayed on every
page with items priced as
low as 3 cents. Product
descriptions include: Radio
components, kits, motors
and dynamos, Leyden jars,
hot -wire meters, carbon mikes and more. The
perfect gift for a radio antique collector.To order
ETT1, send $4.99 (includes s &h) in the US
and Canada to Electronic Technology Today
Inc., P.O. Box 240, Massapequa Park, NY 117620240. US funds only. Use US bank check or
International Money Order. Allow 6 -8 weeks for
delivery.
MA11

rú.

i

www.americanradiohistory.com
AmericanRadioHistory.Com

With the

VCR
CROSS REFERENCE
I

Netphones
This fascinating Internet site at
home .rochester.rr.con / netphones/
states that it is dedicated to finding
new and better ways of making long distance telephone calls. Now you
can talk to anyone, anywhere, anytime, for as long as you want for
free. Here you will find information
about several different telephone
systems. Some even let you make
calls from your PC to a standard
telephone.

-

This 172 -page reference contains
both model and part- number cross references updated as of Feb, 1997.

VCR's are made in a few factories
from which hundreds of different
brand names and model numbers
identify cosmetically- changed identical and near -identical manufactured
units. Interchangeable parts are very
common. An exact replacement part
may be available only a few minutes

away from you even though the
manufacturer supplier is out -of- stock.
You may be able to cannibalize scrap
units at no cost!
The ISCET VCR Cross Reference
is pre -punched for standard loose leaf binding. . .$29.95 includes shipping in the United States for each
Reference.
Claggk Inc.

-

VCR CROSS REFERENCE OFFER,
P.O. BOX 12162
HAUPPAUGE, NY 11778
Name
Business

Address

City
State

Zip

Phone
Enclose $29.95 for the Eighth Edition of the ISCET
VCR Cross Reference including shipping for each
Reference in the United States. All other countries
add $5.00 (surface mail).

The total amount of my order is $
Check enclosed-do not send cash.
or please charge my creditcard.
Exp. Date
Visa
MasterCard

/

/

Card No.

Signature
New York State redddents must add applicable local
sake tax to totaL US funds only. Use US bank check
c802
or International Money Order.
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LETTERS

VCR Repair: Can It Be Done?
I enjoyed reading the past few

Clinic" columns by Sam
Goldwasser. In regard to VCR repair,
everything he talks about is true; however, he is about 6 or 7 years too late.
Modern-day VCR repair (which almost
doesn't exist in terms of business profit)
does not relate to most of what is discussed in Mr. Goldwasser's material.
Unfortunately, gone forever are those
wonderful Panasonic VCRs and their
clones from the 80s because too many
people believe that newer is better. The
material that Mr. Goldwasser talks
about, such as belts, idlers and loose
guide post, just isn't the case any more.
Instead repair men deal with broken
nylon or plastic that is molded into the
mainframe and cannot be replaced with"Service

out replacing the entire mechanism.
Other typical problems are tuner-RF
breakdowns where surface -mount components are not only nearly impossible
to replace, but are not available from
manufacturers. How pitiful. I spent over
15 years perfecting VCR repair and now
it is all but obsolete-what a shame.
STAN BOGOVICH

these columns intended as a course for
VCR repair professionals.
However, there are still millions of
"middle-aged" to older VCRs out there
whose life could be greatly extended
with a little tender loving care. If you
buy a $79 VCR, you get what you pay
for. Don't expect it to last more than a
year or so. However, if you have something that is a few years old, it may be
worth the effort to keep it going. Newer
VCRs don't have significantly better
picture or sound quality; they are just
more cheaply made to optimize the
manufacturer's bottom line.
SAM GOLDWASSER

Hugo's "Hugo Award"
Paul Krueger stated in his letter in the
June issue that he witnessed a presentation
to Hugo Gernsback at New York University.
That certificate of recognition is displayed at
our offices and is reproduced below.-Editor

Photons (and thus all electromagnetic radiation) propagate at 1C, the speed
MEMBERS OF STUDENT BRANCHES
Of

THE

THE INSTITUTE OF RADIO ENGINEERS AND
AMERICAN INSTITUTE Of ELECTRICAL ENGINEERS
AT

NEW YORK UNIVERSITY COLLEGE OF ENGINEERING

Daytona, FL

PRESENT

INS

SCROLL

TO

Yes, It Can

What Mr. Bogovich says is absolutely true for VCRs that are less than a few
years old. The consensus of those in the
business is generally that these machines
are built to last through the warranty
and then either be too expensive or simply impossible to repair. They are not
designed like the older Panasonics,
which could be maintained almost indefinitely with minimal effort and expense.
The "Service Clinic" articles were
never intended to apply to those throwaway machines
least beyond the
general cleaning and inspection. There
is still a pinch roller, there are still many
places where dirt can collect, and video
heads still wear out or get damaged. It
isn't unknown for lubrication to dry up
or never be there in the first place.
It is perhaps my fault for not making
12 this clear in the introduction. Nor are

-at

interest. I am definitely not a physicist.
Perhaps this allows me a less "biased"
view of Relativity, which is so basic to
modern physics. However, I am well
read in Relativity and aware of its basic
points, such as the relative velocity
between two particles is NOT the sum
of their velocities. This appears to be
true between a particle with mass relative to another particle with mass, and to
a particle without mass relative to another particle with mass. The variable factor
is, of course, Time.
How this all relates to two particles
without mass is (in my eyes) not very
clear-cut. Thus, my relativity experiment was born and proposed to postulate that it just might be possible for a
particle without mass (the graviton) to
exceed light speed. Are gravitons subject
to Time variations? How about photons? For a different view, let's look at
three other currently "accepted" theories.

MR. HUGO GERNSBACK
PUBLISHER, RADIO ELECTRONICS

IN PECOGNIDON C% EYS PRONILRIHG CONTRSUDON
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Falling Into

a

Black Hole?

Don't Forget Your Flashlight!
It appears that my article "Measuring
Gravity Waves" (Electronics Now,
October 1999) has stirred up a bit of
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of light.
Gravitons (and thus gravity waves
and other gravitational effects) also
propagate at 1C.
Black holes (by definition) have
escape velocities within their event
horizons greater than 1C.
We know that photons can't escape
from a black hole's event horizon-so
how do we explain the hole's gravitational effects found external to its event
horizon? Can a graviton traveling at 1C
escape any easier than a photon? (Please
DON'T tell the Particle Physicists that
space remains curved without graviton
interaction!) Is it possible that gravitons
actually propagate faster than 1C, thus
escaping the event horizon? If so,
might a black hole have a limited lifetime? Perhaps its gravity well collapses
below the event horizon, after its
escape velocity finally exceeds graviton
propagation velocity. Or, perhaps, what
we are observing are NOT black holes
at all!
Be sure that you don't trip over those
unturned stones, folks.
SKIP CAMPISI

...1........

Whole lotta Shakin' Going On
The article "A Seismic Detector"
(Electronics Now, November 1999) is a
credit to your magazine. The electron ics/PC portion is a real classic and presents
circuitry that will be useful in many data gathering applications. While its use with a
geophone is novel, there are some caveats
that should be considered.
First of all, a little about earthquakes
and seismographs. There are many similarities between detecting earthquakes
and detecting other weak signals, radio
signals, for example. One of the most
important points is that you have to listen on the right frequency if you want to
hear the signal. And you must be mindful of noise and how to deal with it.
The earth is a really noisy planet. We
have noise caused by wind, pipelines,
tides, coastal waves, automobiles, and
the general noise caused by people.
Earth noise is maximum at a few frequencies. One is around .167 Hz, better
stated as a signal with a period of about
6 seconds. Its primary source is thought
to be ocean wave action. Other noisy
frequencies are around 10 Hz. Modern
seismographs are designed to respond to
signals peaked at periods of 1.25 seconds
and about 15 to 25 seconds. Geophones,
on the other hand, are part of a system
designed to "listen" around 20 to 30 Hz.
So, who cares? Well, geophones are
intended to listen to the signals from test
explosions, sources close at hand.
Seismographs are usually designed to
listen to signals from distant sources,
many thousands of miles away. In order
to detect any but the strongest of earthquakes, a seismograph must be operating at the right frequency and must be
situated in a quiet location. It is impossible to detect all but a very few earthquakes in a metropolitan environment.
One other point The detector or a geophone, in the case of the article, must be
damped. That is, the response of the electromagnetic transducer must not be oscillatory in
nature. This is commonly done by placing an
electrical load across the winding of the
dynamic coil, although other means are
sometimes employed. If steps are not taken to
prevent the inertial mass from oscillating like
a weight on a spring, the output of the system
will be interesting but not meaningful. The
value ofa seismogram is to determine the origin time and something of the strength of the
event. If the system is not properly damped, it
will be nearly impossible to use the recorded
information for any scientific purpose.

_

As I said above, the article presents a
valuable contribution to the art and science of data recording. The limitations
of its use with a geophone in no way
diminishes its value.
RICHARD M. SHAPEE
Concord, CA

Confused About Wavetraps
I found the article "Curing Scanner

and Shortwave Receiver Overload
Problems" (Poptronics, March 2000)
very interesting. However, I found the
text labeled "Wavetraps" (page 78) to be

very confusing, and I teach this subject
to college students. I suspect there are
many readers who could not match this
explanation to the graph in Fig. 3B.
The text states that a parallel resonant circuit in series with the signal
causes maximum attenuation, which is
correct. However, the solid curve in 3B
shows minimum attenuation at resonance. In addition, the words tell how a
series resonant wavetrap provides a low
impedance at resonance, also true, but
the dotted curve rises to a maximum
attenuation at resonance. Finally, combined with this reversal is the fact that
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the series resonant circuit as shown in
the schematic (Fig. 3A) is not in series
with the signal, but shunts the signal to
ground. Thus, at resonance, it actually
provides the equivalent of maximum
attenuation, since its path to ground is
minimum. I assume this is why the dotted curve is drawn the way it is.
The text in Fig. 3 also makes similar
unclear statements. When the article
refers to "maximum attenuation at the
resonant frequency," it should refer to
the dotted trace, not the solid trace. One
of the reasons this gets a little mixed up
is that a series trap does, in fact, present
minimum impedance at resonance, but
it is referenced to a curve that shows
maximum attenuation at resonance.
Again, I think the dotted curve was
drawn to show the effect of the trap as it
is wired in the circuit, not the trap itself.
However, if that is the case, then the
solid curve cannot be correct. The parallel tank is wired in series with the signal, and thus presents maximum attenuation as wired in the circuit. Yet, the
solid curve shows minimum attenuation.
The bottom line is that for the way the
two traps are wired in Fig. 3A, both the
dotted and the solid curve should be
identical. Perhaps most readers won't
get deep enough into the article to
notice this discrepancy, but I had to read
Fig. 3 three times, and then figure out
why the picture didn't match the words
or my understanding of traps. That
notwithstanding, the article was most
enjoyable.
CRAIG CRICHTON
via e-mail

also (and probably should) use an 1/s -inch
jack instead of the 1/4 -inch unit specified;
most modern headphones and earphones
use that size.

Although the magazine doesn't specify such things, the ceramic -disc capacitors should have a 16 -WVDC (25WVDC in the case of CI) rating to prevent damage if they are rated too low.
Granted, most ceramic capacitors that
you buy today are rated at 25 to 50 volts,
but there's always a risk if you're using
something from your spare -parts box.

ROBERT OLDS
How Many Metric Æs In A p?
In the April 2000 issue of Poptronics
on page 23, the second sentence of the
first paragraph beginning in the center
column reads, "The board should be
about 1 fi inches from the front panel."
What are "fi inches "? I've seen this sev-

-

Microphone Swapper Corrections
I'd like to point out that there's an error
in my article "PC Microphone Swapper"
(Poptronics, April 2000). In both the
schematic and parts -placement diagrams,
J3 is shown wired wrong. The output connection should go to the tip connection,
not the ring as shown. While it will work
with stereo headphones, plugging in a
mono unit will short the output to ground.
In the parts-placement diagram (Fig. 3),
wire J3 similar to J2. Connect the tip to the
pad for the output; the ground pad next to
it is for the sleeve connection. The additional ground connection going to the
14 cable shield is for the shield only. You can

MARK LLOYD
via e-mail
[The cause of the occasional accidental "fi" is
due to how the magazine is prepared for
printing. Our production department uses
Quark Express for Windows while our
printer uses Quark Express for the
Macintosh. Normally, you would expect that
Quark would have no crossplatform problem when reading files, right?
Unfortunately, the answer is "no."
Although the file formats are the same,
Quark for the Mac seems to randomly garble anything in a Postscript Type 1 font
that's more complex than simple text. The
"fi" symbol is usually an accidental TrueType
font substitution for the "1/2" symbol.
If you think that's bad, you should see
what happens occasionally to sub- and superscripts when we get the galley proofs!
Editor.]

-

KEEP IN TOUCH
We appreciate letters from our

readers. Comments, suggestions,
questions, bouquets. or brickbats ...
we want to hear from you and find
out what you like and what you dislike. If there are projects you want to
see or articles you want to submit
we want to know about them. And
now there are more ways than ever

-

to contact us at Poptronics.
You can write via snail mail to:

Letters

Poptronics

[We're glad that the enjoyment you're referring to is the article and not the confusion!
Editor.]

eral places in Poptronics, and in
Popular Electronics before that.

275 -G Marcus Blvd.
Hauppauge, NY 11788

Please note the above address is
the snail -mail way to get the quickest
response. Some readers send letters
to our subscription address, and
although the mail is forwarded to our
editorial offices, it does increase the
time it takes to answer or publish
your letters.
Send e -mail to:

popeditor@gernsback.com
Of course, e -mail is fast.
Check the end of your favorite
columns, too. Many of them list individual e -mail addresses for their
respective authors.
And don't forget to visit our Web
site: www.gernsback.com/poptronics.
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Don't Misspell My Name
As the publisher of Bebop to the
Boolean Boogie, we were pleased to

note the letter and response in the
Q&A column ( Poptronics, February
2000). I suspect that Max, the author,
might be a little concerned that neither Rich Joerger nor your editorial
staff got his name right. Clive (call me
"Max ") Maxfield (not Maxwell) has
also written Bebop BYTES Back and has
a Web site called EPE Online:
http://epemag.com.
HOLLY WADEY
LLH Technology Publishing
Eagle Rock,

VA

Haves & Needs
1 need help with a question. How can
I turn any telephone into a speaker
phone? If anyone can help me with this,
I would appreciate it. Please reply
directly to me at the address below, as I
do not get the magazine here.

VICTOR GARCIA
Prado #59 c/Revolucion y
20 De Mayo, Vista Alegre
Holguin, 80300
Cuba
FREE CONSUMER
INFORMATION CATALOG.
Call toll -free 1 -888 -8 PUEBLO.
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Planes That Think

T

E C H N O L O G Y

for Themselves

Numerous automatic systems pro vide support for jetliners and the
pilots that fly them. Such systems allow
the plane to fly unattended at times, and
they kick in quickly if a wind blast destabilizes the airplane or the pilot flies too
close to the terrain or other traffic.
What happens if an automatic system, or any of the vital flight surfaces
controlled by such systems, alters or fails
at a critical moment, requiring major

adjustments throughout the plane's
flight -control system? In the future, the
answer may be "The neural network will
take care of it."
Much like the human brain, artificial
networks consist of collections of processing elements that are highly interconnected. Each collection transforms a
set of inputs to a set of desired outputs.
Artificial neural networks, already used
for such applications as pattern recognition and process control, are being reengineered by Georgia Institute of
Technology scientists. The redesigned
networks will perform a host of monitoring and adjustment functions in aircraft-known as "adaptive control."
"We're pursuing adaptive control
using neural networks on a whole spectrum of aircraft," says Dr. Anthony J.
Calise, professor of aerospace engineering. Calise and his colleagues are
engaged in seven aircraft- related, neural- network projects, funded by NASA,
the Air Force, industry sponsors, and
Georgia Tech.
A neural network has been installed
aboard an experimental aircraft, the X -36,
by Dr. Calise, his colleague Dr. J. V. R
Prasad, and their research team working
closely with Boeing Phantom Works. The
X-36 is a one -fifth -size unmanned jet
research aircraft that simulates conditions in
a full-sized plane. The X-36, developed
under NASA auspices by Boeing, was tested

-

Artificial neural networks, already used for such applications as pattern recognition
and process control, are being re- engineered by Georgia Tech scientists led by Dr.
Anthony Calise (right). Redesigned networks will perform a host of monitoring and
adjustment functions in aircraft.

recently at Edward Air Force Base. Its neural network functioned successfUN but tests
were cut short due to hardware problems.
At Georgia Tech's Uninhabited

Aerial Vehicle Lab, Calise, post-doctoral researcher Dr. Rolf Rysdyk and a team
of graduate research assistants are working with Guided Systems Technology
15
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Neural networks are typically organized in
layers. Patterns are presented to the network via the "input layer," which communicates to one or more "hidden layers" where
the actual processing is done via a system
of weighted "connections." The hidden layers then link to an "output layer" where the
answer is output as shown in this graphic.

Inc. to test a neural network in
ly piloted helicopter.

Similar, but Better
For obvious safety

a

remote-

-

reasons, all mod-

ern aircraft have redundant controls
backups in case of a primary control
failure. However, redundancy alone
can't adjust automatically for a major
system loss.
Pilots must be trained to manually
compensate if an engine should sputter
or a rudder fail. During such an emergency, the pilot must explore the
remaining options to learn what actions
will restore control. In effect, the pilot is
quickly retraining himself/herself to fly
a degraded vehicle.
The complexities of modern flight
control systems makes this process much
more difficult. Many of today's aircraft,
including military jets, have intrinsically
unstable designs and cannot be flown
without so- called "feedback systems"
highly sophisticated flight control systems that can sense aircraft performance
and angular rates and then feed back a
corrective signal that automatically
helps stabilize the body.
Neural networks may be able to dramatically alter this process. By focusing
on two main areas-how a vehicle flies
and the potential failure scenarios for
that vehicle-researchers are trying to
train the neural network to deal with any
system failure.
The neural network system is sufficiently sophisticated that it can even deal
with damage to the airframe. Calise says,
"The neural network is there to maintain the handling qualities of a well-

-

functioning flight control system-even
if you get part of a wing shot off, which
is just one of the failures we've mimicked
in simulation."
"A neural network is working all the
time," Calise says. "When something
goes wrong, it adapts just like a human
being might adapt to a failure." But, he
adds, with one crucial difference: The
neural network has the potential to deal
with failure more quickly and accurately
than any human pilot. Ideally, the recovery process would happen so rapidly it
would be virtually transparent to the pilot.

Imitating the Brain
In an aircraft -based system, the neural-network algorithm becomes part of,
and works cooperatively with, the flight control system computer. Like other
software, such algorithms have to be
tested and refined until they do the job
right. As Calise puts it, "The key to
using a neural network is to be able to
develop efficient algorithms for training
neural networks."
A neural network tries, in so far as
possible, to mimic human brain functions, Calise explains. The brain's active
ingredients, so to speak, are its neurons,
which have mechanisms for receiving
and sending signals to other neurons.
Neural networks, too, have "neurons" that receive signals from other
neurons, process them, and then output
a signal. These "neurons" are units of
computer code that are mathematical
representations of a human neuron's
input- output functions. They are linked
together by connections called "weights;"
changes in these "weights" allow the
network to learn by recognizing patterns
or configurations.
One well -known approach to neural
network training involves "back propagation," where repeated exposure to different objects and patterns is combined
with retraining of the weights whenever
there is a mistake. In other words, the
system learns through experience, by
trial and error. But back propagation
involves many computations and experiments, Calise notes. Much of the work is
done off line in a tedious, time- consuming process, then put on line when the
system works correctly.
"In flight control we don't have that
luxury," Calise says. Such a system must
learn on line in real time as it is exposed
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to new environments -and be ready to
deal with unpredictable failures. To train

aircraft networks in real time, the
Georgia Tech team has had to bring in
new tools. Even formulations used in
other cutting-edge neural network
research, such as robotics applications
and automation, don't apply to aircraft
neural networks.

A Software Add -On
Rather than strip out existing flight
control software and replacing it with a
new system, the Georgia Tech scientists
chose to insert the neural network into
existing flight control systems.
"That ability, to add on rather than
replace, has been a key to our being able to
get to where we are today, " Calise says.

This integration of neural network function with flight control promises to
improve aircraft design and testing, along
with enhancing flight and flight safety.
Today, flight control systems are
designed for many different operating
conditions. As an aircraft moves from
one operating condition to another, a
flight control system must be adjusted to
compensate
process called "gain
scheduling." In today's digital flight control systems, which are implemented in
the form of computer code, "gain"
means multiplication of an error signal
by a number. Gains are varied, either
automatically or manually, for speed,
altitude, dynamic pressure, payload, and
numerous other factors.
Designing a sound gain schedule for
a given aircraft is laborious and expensive. Extensive wind tunnel and other
tests are necessary to gather data, followed by demonstration of the gain
schedule in flight.
Neural networks can alter the entire
process by simply removing gain-schedule design, Calise says. Instead, scheduling is done automatically in real time.
The neural -networked controller adapts
as it flies, automatically rescheduling
itself to current flight conditions. For
instance, changes in the aircraft's load
would not require rescheduling the controller; rather, the neural network would
automatically learn the shift in the centers of gravity and the system would
reconfigure itself.
Ultimately, Calise says, neural network development may even allow a
one -size -fits -all approach throughout

-a

ype
entire aviation areas. A flight control
system for one aircraft could be moved
to a different aircraft type, and it would
reschedule for that vehicle automatically.
"That's kind of like the dream of adaptive control-to be able to do something
like that," Calise says. "And I think we're
very close to realizing that dream."

0

Quantum Leap
at the Department of
Energy's Los Alamos National
Laboratory have made yet another experimental leap forward in the quest for a functional quantum computer capable of
solving large mathematical problems or
cracking secret codes faster than today's
fastest supercomputers. Emanuel Knil,
Raymond Laflamme, and Rudy Martinez
of Los Alamos and Ching-Hua Tseng of
MIT described their results in the March
23 issue of Nature.
Scientists

Using nuclear magnetic resonance
techniques, researchers created a seven qubit quantum computer within a single
drop of liquid. The laws of quantum
physics allow quantum particles to exist
in multiple states: quantum particles can
represent both zero and one simultaneously. This concept allows bits, in this
case qubits, to be encoded at speeds
beyond what is possible in a classical
digital computer.
The quantum computer uses nuclear
magnetic resonance to manipulate parti-

Raymond Laflamme and his team used
nuclear magnetic resonance to manipulate
particles in the atomic nuclei of molecules
simple fluid, which
of trans -crotonic acid
he is holding here, consisting of molecules
made up of six hydrogen and four carbon
atoms. The particles are like tiny bar magnets spinning in a magnetic field that can be
"lined up" by applying an electromagnetic
pulse from the nuclear magnetic device.

-a
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Give Me Warp Speed,
Mr. Sulu

Lara Networks recently introduced the
second member of its Search Processor
family, the LN17020, a two-megabit user configurable, variable -width Search
Processor for high -performance Internet
devices. Up to 31 of Lara's SuperCAM
devices can be cascaded without perfor- A two -megabit user-configurable
mance penalty to create search tables silicon -based search engine, the
with unparalleled depths of one million LN17020, empowers high -end
network device manufacturers to
68 -bit addresses.
The LN17020, using O.1811 copper design products with unpreceprocess technology, sustains throughput dented levels of performance and
of 66 million searches per second. A search intelligence. This full
user -configurable silicon -based search ternary device, which implies a
engine, it empowers high -end network mask bit for every data bit, handevice manufacturers to design products dles 34-, 68 -, 136 -, or 272 -bit wide
with unprecedented levels of perfor- operation.
mance and search intelligence. This full
ternary device, which implies a mask bit
for every data bit, handles 34 -, 68 -, 136 -, or 272 -bit wide operation.
As the demands on network processors and bit- stream processors
have outpaced silicon process technology, new ways are being adopted to supplement the capacity bottlenecks of these processors. Due to
its extra -large width, the LN17020 makes possible a broad range of
searches within the same cycle.
Also, as demand increases for intelligence in networking, devices
need more capacity for searching IP packets and A cells for filtering,
routing, handling multiple protocols, and security encryption.
SuperCAM technology addresses this high-performance and high capacity need, providing the hardware acceleration that Internet applications desperately need.
co

cles in the atomic nuclei of molecules of
trans -crotonic acid, a simple fluid consisting of molecules made up of six

hydrogen and four carbon atoms. The
particles are like tiny bar magnets spinning in a magnetic field that can be
"lined up" by applying an electromagnetic pulse from the nuclear magnetic
device. The lining up of spinning particles in positions either parallel or
counter to the magnetic field allows the
quantum computer to mimic the information encoding of bits-zeros and ones
in classic digital computers.
"What we find particularly intriguing," said Laflamme, "is that this latest
advance seems to follow Moore's Law."
Moore's Law says that density of transistors on integrated circuits, and in turn
the calculating speed of the computer,
doubles every 18 months. The birth of
the three -qubit quantum computer
came roughly 18 months prior to this
development. "I think it is a bit premature, however, to really assume it follows
Moore's Law, but who knows what

future technological developments will
do. Of course, if Moore's Law is at work
here," Laflamme added, "then we could
have a 30 -qubit quantum computer in
less than five years."
A 30 -qubit quantum computer would
be roughly equivalent to a conventional
computer running at 10 teraflops, or
trillions of operations per second. The
fastest supercomputers in the world have
achieved speeds of about two teraflops.
If functional quantum computers can
be built, they will be valuable in factoring large numbers and therefore
extremely useful for decoding and
encoding secret and confidential information. Their arrival could spell trouble
for Internet users.
"You realize, of course, that if we had
an operational quantum computer today,
nothing on the Internet would be safe,"
Laflamme said. "Our current methods
of encrypting secret or personal data,
like the RSA public key encryption algorithm currently used in Web browsers
would be nearly worthless."
17
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Something New
Under the Sun
it erials from semiconductors to
exotic glasses will be studied by
five Alabama scientists who received
NASA grants for four years of microgravity material science research. Dr.
Don Gillies, Dr. Ching -Hua Su, Dr.
Konstantin Mazuruk, and Dr. Edwin
Ethridge are leading research teams at
NASA's Marshall Space Flight Center
(Huntsville, AL) and Dr. Jimmy Mays is

M

conducting research at University of
Alabama (Birmingham).
The scientists are using microgravity
to examine the properties and structures
of materials and the role of processing in
creating the materials. "By subtracting
gravity from the equation, we are better
able to see what is happening as a material is produced," explained Gillies.
Led by Dr. Ching -Hua Su , a team of
researchers at several sites is studying
density and other critical properties of
semiconductors at crucial points during
the molten state. The information will
be used to improve the quality of semiconductors and the electrical and optical
devices made from them.
When semiconductor crystals are melted, convection often creates currents in the
molten liquid, resulting in defects in the
final crystal. Dr. Mazuruk is researching
how to use magnetic fields to control convection and improve semiconductor quality.
Producing a unique glass for fiber optic
cables to transmit telephone or Internet
signals across continents or oceans is being
investigated by Dr. Ethridge. The glass
called ZBLAN-is made from heavy metals such as zinc or lanthanum and metals
combined with fluorine. Improved
ZBLAN fibers could eliminate the need
for expensive signal amplifiers required for
today's undersea cables.
Dr. Gillies is leading a team that has
modified computed tomography to examine materials during and immediately after
processing in space. Similar to CAT scans,
computed tomography allows scientists to
study samples rapidly and increase the
quality of subsequent samples.
Development of smaller and lighter
electronic and optical devices is the goal
of research by Dr. Mays at the
University of Alabama. He is studying
how to make nanoparticles -particles

-

smaller than 2 to 20 nanometers
semiconductor and metallic materials
made of polymers.
Microgravity may help enhance the size
and shape of these particles. More uniform
size and shape will make these semiconductors usable as transistors in microelectric devices and compact lasers.

m

"The viability of e- commerce, already a
major sector of the U.S. economy, depends
upon the security and confidentiality of
network transactions, which makes protecting e- business a critical priority,"
Matzner stated. "Besides commerce, other
components of critical infrastructure relying on electronic security include the
nation's financial, telecommunications, and
military networks."

m

Hackers, Keep Out
Rscent hacker attacks launched
against major electronic commerce
sites have called attention to the need to
improve computer network security and
to develop systems that detect security
breaches rapidly. Researchers at the
Applied Research Laboratories at The
University of Texas at Austin (ARL:UT)
led by Program Manager Sara Matzner
developed a new line of defense to help
protect e-commerce and other computerbased systems. The Network Exploitation
Detection Analyst Assistant (NEDAA)
provides a method for detection of com-

puter intrusion and misuse as they
occur-significantly faster than the current methods.
The system plugs in various combinations of artificial intelligence techniques coupled with the domain
knowledge of human experts. Matzner
said NEDAA guards against network
intrusions by assisting human analysis to
filter through the large volumes of data
traveling on computer networks. The
program can react while an attack is taking place. It can also detect past attacks
through analysis of attack patterns.
"NEDAA employs advanced database
access techniques and applies domain
knowledge and artificial intelligence to
perform that monitoring. At the same
time, it can retrieve information about past
attacks for forensic off-line analysis,"
Matzner said. Matzner added that the system "can prevent damage as it occurs. One
of the main advantages of the NEDAA system is the speed and efficiency with which
it can do this monitoring."
Matzner's group, which is part of
ARL:UT's Information Systems Laboratory,
is evolving new ways to adapt and deploy
NEDAAS plug- and -play implementation.
This capability means that the system is ideally suited for adaptation to a wide variety of
computer security applications, including
those for e- commerce.
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Beware of Lightning
Strikes
Now with greater availability in North
America, the SAFe system promises
to perform without any missed or false

warning signals. The system provides
advance warning of potential lightning
strikes, identifying three hazard levels with
appropriate warnings for each level. The
pre -warning level indicates thunderstorms,
the warning level detects lightning hazards
two to three miles from the station, and the
alert level indicates imminent risk of a
ground -to- lightning strike.
In case of potential lightning strikes,
the system warns people so that they can

take shelter or interrupts hazardous
industrial processes; and it enables sensitive, strategic equipment to be protected
against surges or micro -cuts.
The SAFe can detect active thunderstorms as much as 15 miles away and
identify incipient thunderstorms at a
distance of 6 to 9 miles away. Because
the system allows site managers to take
appropriate precautions in real time, the
level of permanent lightning protection
can often be reduced.
The SAFe system, which uses auto controlled calibration of electric field measurement, is based on a digital electric field
sensor with a 10 -Hz sampling rate and synchronous demodulation. This sensor,
which can operate in temperatures ranging
from -13 °F to +131 °F, is connected to the
warning terminal by a fiber -optic cable
immune to lightning- induced electrical
surges or drop-outs. The warning terminal
displays and logs four-color warnings and
monitors the status of the entire system. A
PC can be used as the central station for a
network of up to 16 SAFe systems. In
addition to the standard system, DIMENSIONS also offers a small, easily installed
detection station.
co

CD ROM

based resources
for learning and

designing

The internationally renowned series of CD ROMs from
Matrix Multimedia has been designed to both improve
your circuit design skills and to also provide you with sets
of tools to actually help you design the circuits
themselves.

Electronic Circuits and Components provides an
introduction to the principles and application of the most
common types of electronic components and how they
are used to form complete circuits. Sections on the disc

include: fundamental electronic
Electronic Circuita
lite Parts Gallery

X

theory, active

0E1

matrix
multimedia

components, passive components, analogue circuits and digital circuits.

Components

The Parts Gallery has been designed to overcome the problem of component and
symbol recognition. The CD will help students to recognize common electronic
components and their corresponding symbols in circuit diagrams. Quizzes are included.
student/home

Digital Electronics details the principles and practice of digital electronics, including
logic gates, combinational and sequential logic circuits, clocks, counters, shift registers,
and displays. The CD ROM also provides an introduction to microprocessor based

systems.

Analog Electronics is a complete learning resource for this most difficult subject. The
CD ROM includes the usual wealth of virtual laboratories as well as an electronic circuit
simulator with over 50 pre -designed analog circuits which gives you the ultimate learning
tool. The CD provides comprehensive coverage of analog fundamentals, transistor circuit
design, op -amps, filters, oscillators, and other analog systems.
a series of ten projects for students to build with all
support information. The CD is designed to provide a set of projects which will
complement students' work on the other 3 CDs in the Electronics Education Series. Each
project on the CD is supplied with schematic diagrams, circuit and PCB layout files,
component fists and comprehensive circuit explanations.

Electronic Projects is just that:

Electronic

. rojects

by Max Horsey

Analog Finors

PlCtutor and C for PlCmicro' mkrocontrollers both contain complete sets of tutorials
for programming the PlCmicro sedes of microcontrollers in assembly language and C
respectively. Both CD ROMs contain programs that allow you to convert your code into
hex and then download it (via printer port) into a PIC16F84. The accompanying
development board provides an unrivaled platform for learning about PIC
microcontrollers and for further developmentwork.
Digital Works is a highly interactive scalable digital logic simulator designed to allow

by Steve Wander

electronics and computer science students to build complex digital logic circuits
incorporating circuit macros, 4000 and 74 series logic.

Dlg,ts/ t. ogre Stmu /anon
by Cave Barher

CADPACK includes software for schematic capture, circuit simulation, and PCB design
and is capable of producing industrial quality schematics and circuit board layouts.
CADPACK includes unique circuit design and animation/simulation that will help your
students understand the basic operation of many circuits.
in filter design and synthesis and contains expert
systems to assist indesigning active and passive filters.

Analog Filters is a complete course
Photo shows PlCml«ó
development bl SappFetl with
irrsetution

seisms Cl

C Mx

P7Cmiaos and PlCwtar

Shareware /demo CD ROM with more than 20
programs $4.99 refundable with any purchase.
Phone your order to us on

Order Form

Name

Please circle the products you would like to buy on
the table below calculate the total cost, fill in the
rest of the order form and send it to us. Please
allow 6 weeks delivery.
Electronic Ccts. & Comps.
Digital Electronics
Analog Electronics
Electronic Projects
PICtutor
C for PlCmicros
Digital Works
CADPACK
Analog Fillers
Postage - USA
Postage - Canada

Student

Institution

$50
$50
$50
$75
$179
$179
$50
$75
$75

$99
$99
$99

$0
$5

$0
$5

$159
$350
$350
$99
$159
$159

_

631 293 3000

Address:
Zip:

--

or send your order to:

-

CLAGGK Inc..
275-G Marcus Blvd.,
Hauppauge, NY 11788

Phone:

Card Type:
Mastertad, Vtsa. or Discover only

Card number:
I

have enclosed my check for $.

Expire date:

I

I

I

mir

Signature:

Please charge my credit card for $:
CLO2

Order online NOW from: www.gernsback.com /poptronics
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SCIENCE
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Superconductors

you can tell from the title of
this month's column, we're
going to have some fun with superconductors. Actually, that's not quite the
case. This time around, we're going to
lay the foundation on superconductor
theory and practice; next month will be
the actual experiments.
Superconductors, for those few that
haven't heard of them, are materials that
demonstrate no resistance to the flow of
electric current. That's zero electrical resistance. Therefore, an electric current initiAs

ated inside a perfect superconductor will
not dissipate with time and will flow forever. Granted, that probably goes against
20 everything that you were taught in public

school, but the phenomenon does occur
under special circumstances.

Temperature Scales and
Other Definitions
In the realm of superconductivity, temperature plays a big role. Because of the
low temperatures involved, the Kelvin scale
is usually used. You're probably familiar
with the Fahrenheit and Celsius scales. In
the former, water freezes at 32° and boils at
212 °, whereas the latter uses 0° and 100° for
those temperatures.
As matter cools, the molecular
motion within it slows; it is that motion
that gives an object its temperature. At
some point, therefore, motion stops
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completely. Once that happens, you
can't make anything colder because
there's no more heat to take away. That
temperature, called absolute zero, occurs
at -273.15° C or -459.67° F Since dealing with all those negative numbers can
become quite a mouthful, the Kelvin
scale is usually used. In that scale,
absolute zero is assigned to the 0- degree
reference; the "tick marks" on the thermometer follow the Celsius spacing.
Water freezes, therefore, at 273.15° K.
The Fahrenheit scale has its equivalent
to Kelvin: it's called the Rankine scale.

A Short History
The Dutch physicist Heike Onnes

discovered superconductivity in 1911.
He observed that mercury, when cooled
to within about 4.2° K, lost all of its electrical resistance. Onnes also coined the
term superconductivity to describe the effect.
It was known at the time that the
resistance of a metal decreases with its
temperature. That was certainly the case
with mercury. The unexpected part had
to do with the non -linearity between
temperature and resistance. As the temperature of the mercury decreased, its
resistance decreased as expected, but at
about 4.2° K, the resistance disappeared:
Onnes had found the critical temperature
of mercury where it suddenly goes
superconductive. "Tc" is the notation for
the critical temperature in a superconductor. To prove that the metal was truly
superconducting, an experiment was set
up in which a ring was charged with an
electric current. As long as there is no
resistance, the electricity would flow
with no drop in current. Scientists finally became convinced of Onnes' discovery after seeing that the ring was still
conducting the same current after a year!
While studying the superconductive
state of mercury, Onnes observed that

even a weak magnetic field could quench
the superconductivity. This sensitivity to
magnetic fields limits the amount of current that can pass through a superconductor, since the magnetic field generated by the current itself will extinguish
the superconductivity if too great. The
critical magnetic field, notated as Hc, represents the level at which a magnetic
field quenches superconductivity.
Scientists continued to study the superconductivity of elements and compounds.
They found 12 superconducting metals. Even
common metals like lead and tin became
superconductive if sufficiently cooled.
In 1933, K.W. Meissner and R.
Ochsenfeld discovered that superconductors are strongly diamagnetic-they are
repelled by magnetic fields. In 1945,
Russian physicist V. Arkadiev nicely
demonstrated this property by levitating a
small bar magnet above the surface of a
superconductor. This has become the classic experiment demonstrating the MeissnerOchsenfeld effect (MOE); it is usually
referred to as simply the Meissner effect.

The largest impediment to the practical use of superconductors is the
extremely low temperature needed to

A Convincing Performance

make a material superconductive. Since
its discovery in 1911, the critical ternperature of superconductors was raised
only slightly over the next 75 years. By
1986, it had risen only to 23° K for a niobium alloy. That year marked a breakthrough in superconductor research.
Researchers K. Mueller and J. Bednorz

at IBM Zurich were experimenting with
a possible new alloy that required baking
at high temperatures to form the cornpound. When they removed the sample
from the oven, they found that the disc
sure sign of oxywas green in color
gen contamination. Normally, they
would have disposed of the faulty material; oxygen in a metal turns the compound into a ceramic, which is not conductive. For whatever reason, they
decided to test it anyway since they
would have to wait for a new batch. To
their amazement, the sample went
superconducting at an amazing 30° K!
The race was now on in the quest for

-a

high -temperature superconductors. Several
other labs began work on ceramic superconductors, and the critical temperature
need for superconductivity was soon
raised above an important milestone for

at an Unbelievably Low Price!!
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repelling

One unusual aspect of superconductors is their ability to repel magnetic fields as seen in these classic experiment demonstrating the Meissner effect.

practical use outside the laboratory-the
temperature of liquid nitrogen (77° K,
-196° C, or -321° F).
Being able to use liquid nitrogen for
superconductivity is a tremendous boon
to the technology. Liquid nitrogen cools
20 times more effectively than liquid helium, it's /lo the cost of liquid helium,
and is much safer to transport and handle.
Superconductors are now much more eco1

nomical to use in equipment and experiments.

The ceramic superconductors that
we'll be using in our experiments need
to be cooled with liquid nitrogen to
become superconductive.
More on the Kelvin Scale
mentioned before, the critical
temperature of superconductors is usually
given in degrees Kelvin. The Kelvin scale
is named after the 19th Century scientist
Lord Kelvin, who suggested that absolute
zero become the base of a new temperature scale. This temperature scale makes it
easier to use superconductivity formulas
because you're plugging positive numbers
into an equation rather than the negative
numbers encountered in the Celsius and
Fahrenheit scales.
Meteorologists also used the Kelvin
scale in many calculations to avoid using
negative numbers in their computations.
To convert between the different
temperature scales is easy using a few
simple formulas. To convert Kelvin to
Celsius, subtract 273: 100° K is equivalent to -173° C.
Once we have a Celsius temperature,
the time- honored formula:
As I

F

= 9/5

C + 32

converts Fahrenheit
Conversely:
C
22

= 5/9

to

F - 32

changes Celsius to Fahrenheit.

Celsius.

Ceramic Superconductors

The ceramic materials used to make
superconductors are a class of materials
called perovskites. The superconductor
that we will be experimenting with is an
yttrium (Y), barium (Ba), and copper
(Cu) composition. The chemical formula is YBa2Cu3O7. This superconductor
has a critical transition temperature
around 90° K, well above liquid nitrogen's 77° K temperature.
Superconductors are readily available through a number of science supply
stores. The YBa2Cu3O7 superconductor material, along with a rare -earth
magnet to demonstrate the Meissner
effect, is available for $33 from a source
given in the sidebar.
Type

I

and Type II

Superconductors
As Onnes discovered, the superconductivity of a material can be quenched
when the material is exposed to a strong
enough magnetic field, depending upon
the material. The first superconductors
discovered were easily quenched by relatively weak magnetic fields. These are
Type I superconductors.
Type II superconductors are more
robust. They have two critical magnetic
fields. The first is a low- intensity magnetic field (Hcl) that partially quenches
the superconductivity of material. The
second is a high -intensity magnetic field
(Hc2) that completely extinguishes
superconductivity.
The Type II superconductor allows
sufficient current to flow to generate
strong superconducting magnets. The
superconductors that we'll use are Type II.

The Meissner Effect and
Flux Pinning
The classic experiment of floating a
rare -earth magnet above a superconductor is pretty interesting. This shows that
the superconductor is diamagnetic,
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a magnetic field as stated
before. Have you wondered why the
magnet doesn't just flip off the superconductor? After all, the magnet's magnetic field is being repelled. Why does
the magnet stay levitating above the
superconductor?
The answer lies in flux pinning. Flux
pinning occurs in tiny defects in the
crystalline structure of the superconducting material. Imagine the magnetic
field around the magnet -like lines of
force. The superconductor repels the
majority of the magnetic force lines,
which support and levitate the magnet.
A smaller portion of the lines of force
become trapped in the defects in the
superconductor matrix and are held in
place. These trapped lines of force (flux
pinning) are why the magnet doesn't
slide or fall off the superconductor.
Doping the superconductor's ceramic formula with silver can enhance flux
pinning in superconductors. An enhanced
flux -pinning superconductor can not
only levitate a magnet above itself but
also suspend a rare -earth magnet in mid
air beneath itself as well. We will do this
experiment next month.

Liquid Nitrogen
Liquid nitrogen is a clear colorless
liquid. While liquid nitrogen is nontoxic, it is extremely cold (-321° F); one
must exercise care in handling it. You
might have seen the experiment where a
flower is dipped in liquid nitrogen and
then crushed into tiny pieces. The same
thing can happen to you if you accidentally come in contact with it. Although
the image is extremely gruesome, we'd
hate to see you break a finger off after
pouring liquid nitrogen on it. We will
cover handling procedures next month
when we begin to perform our superconductor experiments.
Procuring liquid nitrogen locally will
be a more challenging task than obtaining a superconductor for experimenting.
Check your local classified telephone
directory under "Gas- Compressed,
Industrial, and Medical" for suppliers.
Call these suppliers and find one who is
willing to sell a small quantity (such as a
liter) of liquid nitrogen. If you happen to
live in the New York Metropolitan area,
I've listed a supplier who is willing to sell
small quantities of liquid nitrogen.
After finding a suitable company, the
next problem is finding a container to
bring to the supplier to carry and hold
the liquid nitrogen. Most suppliers will

SOURCES FOR
SUPERCONDUCTING SUPPLIES
Liquid Nitrogen
TW Smith Co.
885 Meeker Ave.
Brooklyn, NY 11222
718 -388 -7417
Superconducting Kits and Supplies are
available from Images Company, 39
Seneca Loop, Staten Island NY
10314; 718 -698 -8305: 1 -liter Dewar
Flask (DEW-1L), $ 89.95; YBa2Cu3O7
Superconductor Kit with 1 -inch diameter 90° K superconductor disk, rare earth magnet, non -magnetic tweezers,
and 36-page booklet (S1), $ 33;
Bi2Sr2CaCu2O9 Superconductor Kit
with 1 -inch diameter 110° K superconductor disk, rare -earth magnet, nonmagnetic tweezers, and 36 -page
booklet (S2), $42; YBa2Cu3O7
Superconductor Kit with Flux- Pinning
Suspension includes 1 -inch diameter
90° K flux-pinning- enhanced superconductor disk, two rare -earth magnets, non -magnetic tweezers, and 36page booklet (S3), $63.

not sell you liquid nitrogen if you do not
have a suitable container. For instance,
you would not store liquid nitrogen in a
closed vessel because as the nitrogen
evaporates into a gas, dangerously high
pressures can build that could rupture
the container or cause it to explode.
Typically, super -cold fluids are transported in special containers called
Dewar flasks. Dewar flasks are so well
insulated that they can hold a quantity of
liquid nitrogen a few days before it evaporates. In an open, non -insulated container, the liquid nitrogen will only last a
few hours before evaporating completely into a gas.

Superconductor Experiments
You can perform a wide variety of
superconductor experiments. However,
complex experiments require the more
expensive superconductor kits. I've made
available several superconducting kits
through my company to help you get
started. Available kits include a standard
YBa2Cu3O7 superconductor compound
with a rare -earth magnet to demonstrate

Don't lose sight
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Payment in U.S. funds by U.S. bank check or International
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Local -Area Networks!
Now, complete for the first
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Gain a fuller knowledge of network
fundamentals and how they
developed from the early days of
main frames, from XNS to Ethernet
technology, the OSI stack for
interconnecting different computers,
basic and specialized test instruments, etc. Several
tough LAN case histories brings you from theory to
the practical side of troubleshooting.
CLAGGK Inc., Reprint Bookstore
P.O. Box 12162, Hauppauge NY 11788
Please rush my copy of From Not -Working to Networking." enclosed
payment of $4.99 which includes shipping charges. U.S. -First Class,
Canada and Overseas -Surface Mail.
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Address

higher temperature superconductor, a
bismuth compound (Bi2Sr2CaCu2O9)
that becomes superconductive at 110° K

City

Other kits include

NATIONAL
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HEALTH
EDUCATION
PROGRAM

to Light in Electronics

From Not -Worki

superconductivity and the classic Meissner
Effect. If you want to experiment with a

is also available.

An Introduction

that allows a rare earth magnet to be levitated (suspended) underneath a superconductor and electrical conductivity
tests that store an electric current in a
superconducting toroid.
Next month, we will perform a number of superconductor experiments. In
the meantime, locate and secure a liquid
nitrogen supplier so you can perform
P
the experiments yourself.

State

Zip

All Payments must be in U.S. funds. Send check or money order payable to
CLAGGK Inc.-do not send cash or stamps. New York State residents add
RBS02
applicable sales tax. Allow 6 to 8 weeks for delivery
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Q

&A

READERS' QUESTIONS, EDITORS' ANSWERS
CONDUCTED BY MICHAEL A. COVINGTON, N4TMI

AOops! The requirement to function at
1 MHz completely went past me; the
circuit shown in the March issue (p. 12)
tops out at around 200 kHz. In fact, the
original article that I referenced stated
that the circuit was designed for a 100kHz limit. Additionally, there's a mistake
in the diagram; the junction of C6 and C7
should be grounded. The circuit requires

Non -Functional

Function Generators
regard to the function generator question in the March Q&A, there is an error
in this circuit. Capacitors C6 and C7 are not
returned to ground. Does this circuit really
go out to 1 MHz like the reader wanted? I
doubt it. Anonymous, via e-mail
QIn

split supply (both +12V and 12V). On
top of that, Jameco's part number for the
8038 is 51879, not 58179.
Shown in Fig. 1 is a better circuit. This
IC, the Maxim MAX038, will reach 20
MHz when the circuit board is laid out
carefully for high frequencies. Choose
squarewave, triangle wave, or sinewave
output by connecting Al and A2 to
ground or +5 volts as shown in the table.
In addition to the selected waveform, the
oscillator also produces a TTL -level (5volt) squarewave that can be fed to a frequency counter or other control circuitry.
There are even provisions for running it
a

I saw your March column and was surprised
to see you recommending the 1CL8038 as a

function generator. Sure, it works, it's available, and it's inexpensive; but it also requires
dual voltage supplies, uses lots ofpower, runs
hot, and is difficult to get a good sine wave
especially over a wide frequency range. I
think the XR8038 was also mentioned, but
as far as I know, Evar no longer produces
that part. My currentfavorite for this application is the MAX038 from Maxim; it
works up to 20 MHz. Wouldn't you
agree ?-R. K, Portland, OR

-

-5V

+5V

Cl

C2
1µF

1µF

K
C3
1µF

TTL SQUARE
WAVE OUT

SIGNAL OUT
t

1

5

F_

C4
µF

V-

V+
16
19
14

(R1 + R2) x C6

DV+

PDO

OUT

PDI

DADJ

SYNC

DGND

REF

05

T .001µF

R1

C6
.001µF
(SEE
TEXT)

GND

20K
FRED

R2
1K

GND
10

1C

=

8

Wh
R3
10K

IIN

GND

COSC

GND

FADJ

GND

20
12
13
7

15
18
11

9
6

Al
AO

Al

AO

GND

GND

GND

+5V

TRIANGL

+5V

GND

SINE

WAVEFORM

IC1

MAXO38

SQUARE.

1. With careful board ayout, this function generator can hit 20 MHz. Note how you can select
different waveforms with dgital signals on pins 3 and 4.

Fig.
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IC1
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Fig. 2. You can set the duty cycle of the MAX038
by feeding a varying voltage to pin 7.

as a phase -locked loop.

Even when oscillating at a low frequenthe MAX038 is a high-frequency device
and it is prone to parasitic oscillation unless
high-frequency wiring precautions are followed. Keep the leads to R1 very short. If
possible, use the circuit board in Maxim's
evaluation kit (see below) rather than a solderless breadboard.
Figure 2 shows how to adjust the duty
cycle of the output. Although really narrow pulses cannot be obtained, this gives
you enough control to use the MAX038
as a pulse generator under some conditions. The frequency depends on Rl,
R2, and C6. For best results, keep the
combined value of Rl and R2 in the
neighborhood of 10,000 ohms; make
large frequency changes by changing
C6. The component values shown will
give you about 0.3 MHz to 5 MHz, but
high-frequency performance may require a
carefully laid -out circuit board. You can
use much larger capacitors for lower frequencies, down to 0.1 Hz or so.
The MAX038 requires a well -regulated split power supply at +5.0 and -5.0
volts; Fig. 3 shows a suitable power supply circuit and Fig. 4 gives you the
pinouts of the chips used in it. Note also
Cl, C2, C3, and C4, the filter capacitors
in Fig. 1. For best high- frequency performance, use 1 -1.LF tantalum electrolytic capacitors in parallel with 0.1 -1.LF
ceramic or film capacitors.
You can view the MAX038 data sheet
online at www.maxim -ic.com. You can
order small quantities of the chip for
$14.70 each online or by calling 408cy,

o

IC1

+5V

7805

D1

1N4001

1,

81

DLED1

1.5V

1/

G
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120V:6.3V
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-

G

D2

1N4001

R2
R1

IC2

-"VMr-

5V
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1

Fig. 3. The MAX038 requires an accurately regulated split power supply.

LEVEL
DETECTOR
LM3909

737 -7600, extension 3468. The full designation of the chip in a dual -inline

(DIP) package is MAX038CPP. Maxim
also sells an evaluation kit with a ready made circuit board for high-frequency
operation; if I wanted to get the most
out of the MAX038, I'd probably start
with that.
Special thanks go out to Norman
Diefenderfer, who also spotted the missing ground connection in the March
diagram.
GND

IN

o

o

7805

7905

LED for months or years from a single
C cell or the like. This is a particularly
neat trick because a red LED requires
1.8 volts. While it doesn't answer your
precise question, look in this issue at the
"Basic Circuitry" column. There are
several LED circuits shown there.
Unfortunately, the LM3909 was
discontinued in September 1998. At the
time this was written (April), a few units
are still available from Jameco
Electronics (1355 Shoreway Road,

Fig. 6. How the LM3909 worked its magic:
When the capacitor charges to 1 volt, its positive
terminal is suddenly grounded, bringing its negative terminal to -1 volt. Voltage across the LED
is then 2.5 volts, even though you use a 1.5 -volt
battery as a source.

except that you need a 3 -volt source
(2.7V from a lithium cell will do). The
pulses are very short because R2 is so
much smaller than Rl, and, as in Fig. 5,
the LED does not require a series resis-

R1
1

LEDI
(RED OR
GREEN)

R2
10K

6
IC1

LM3909
IN

GND

GND OUT

IN

OUT

Fig. 4. Note the different pinout arrangements
between the 7805 and 7905 regulators. Since
one tab is at ground and the other at a negative
voltage, don't connect them together. Ifyou use
a common heatsink, use mica insulators to isolate the tabs.

Farewell, LM3909
LED

Flasher

QThe LM3909 LED flasher chip has
become rare and expensive. Please suggest
a circuit that willflash an LED using one or
two 1.5 -volt cells, have very low current

consumption, and offer an adjustable flash
rate if possible. I've experimented with a
CMOS 555 but battery life has been disapH., Montesano, WA
pointing. Thanks!

-S.

National
Semiconductor
AThe
LM3909 makes a red LED flash
about once per second, using only a single 1.5 -volt cell for power, and drawing
less than 0.4 mA (see Fig. 5). That
means that you can power a flashing

Cl

MEG

+T

81

1.5V

2

Cl
1NF

100µF

-3I+

7. This CMOS 555 flasher circuit consumes
only 0.2 mA but requires 3 volts. No series resistor is needed because the pulses are very short.

Fig.
Fig. 5. The LM3909 IC, now discontinued, flashes an LED from a single 1.5-volt cell, drawing
only 0.4 mA. A nice trick, considering that the
LED requires 1.8 to 2.1 volts to operate!

Belmont, CA 94002; 650 -592 -8097;
wwwjameco.com) for $4.95 each, but they
probably won't last long.
The LM3909 works its magic by
alternately charging a capacitor and then
grounding its positive terminal, so that
the negative terminal briefly goes below
ground voltage, as shown in Fig. 6.
That's how it delivers about 2.5 volts to
the LED from a 1.5 -volt supply.
The low current consumption of the
LM3909 is the result of the short duration of
the pulses it generates. On each cycle, the
LED is on for about 1/1000 second, then off for
a full second. Thus, its average current is only
1/1000 of its peak current Because the pulses
are so short and the voltage is relatively low, the
LED does not require a series resistor.
Figure 7 shows how to use a CMOS
555 timer chip to get the same effect,
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tor. Be sure to use a CMOS timer
(TLC555, LMC555, or 7555), not the
conventional NE555. The flashing rate
is set by R1 and Cl, which you can vary
over a wide range. Figure 8 shows
another low -current flasher circuit you
can try. This is a relaxation oscillator
using two transistors, one NPN and the
other PNP, in a latching configuration.

Fig. 8. Here's another low-current LED flasher
25
circuit.

©
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01
2N4401

11

R4
10K
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2N4403

Q2
2N4401

/1

Cl
B1
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1.5V

f,

r:T

R5
1K

R6
15K

A/1/
04
2N4401

Fig. 9. For the truly determined, here is a discrete- component substitute for the LM3909 LED flasher.

Why Doesn't It Work
QI'm having problems with the "Electronic
Fuse" in Radio-Electronics, December
1991, pp. 63 -68. I could not get it to work.
I've built it two times and made some corrections but am still unable to get it to work.
Can you help me with the circuit or recommend a better one ?
B., Louisville, KY

-C.

works only on AC. Since you haven't indicated the exact problems you had or the
corrections you made, I can't go any further. Since the author's address is given in
the article (on page 64), you may want to
contact him.
Before you do that, though, follow
our general "Why- doesn't -it-work ?"
troubleshooting strategy. First, understand the circuit. If possible, look at the
circuit and figure out how it works,
rather than just building it blindly.
Second, if possible, get help locally.

Get another hobbyist to look at what
you've built and help you check that it's
wired correctly. It's possible that you've
overlooked or misunderstood something
in the schematic. A simple solder splash
on a PC board can remain amazingly
invisible for hours on end if you keep
looking at the same object. A fresh set of
eyes can sometimes spot an obvious and
simple error to which you've become
accustomed. You can often locate other
electronics enthusiasts through a hamradio club.
Third, check the wiring. Maybe some-

thing's connected wrong, or maybe
there's a bad solder joint. Sometimes you
can't tell by just looking.
Fourth, check the parts, especially failure-prone components such as ICs and
transistors. Take nothing for granted; I
have bought surplus NPN transistors
that turned out to be PNP!
Fifth and last, trace the signal. If the whole

AThe "Electronic Fuse" is an
adjustable unit with a relay that will
drop out when excessive current is
drawn. You use it in place of a fuse in the
AC line supply of equipment you're
working on, and you can adjust it to any
value from /10 amp to 10 amps. For
those who are wondering, Radio Electronics was the name of our magazine before the last two name changes.

circuit doesn't work, find the part that does
work, and work backward from there.
The "electronic fuse," for instance, is

The article was published before I came
on board, so I don't know if any problems
were noted with it at the time. Looking at
the circuit, I don't see any obvious flaws. It
does contain a toroidal transformer, which
26 is probably fairly critical, and of course, it

basically an amplifier that takes a small
AC signal (from a current transformer)
and uses it to pull in a relay. A good
strategy would be to remove the transformer and feed an audio -frequency signal (perhaps 1 volt at 60 Hz) from a sig-

1

Optical Illusion?
While trying out a high -brightness LED
a dark room, I was surprised to see a
ball of sparkles seemingly hanging in the air
around the light source. I thought it was my
eyes, but my wife sees them too. The sparkles
do not move. What causes them ?-F. K,
Gold Beach, OR

ti in

1

Again, the pulses are very short.
Finally, if you need complete authenticity, the circuit in Fig. 9 actually simulates an LM3909. It is based on the circuitry inside the LM3909 with a few
simplifications. Using this circuit commercially might violate National Semiconductor's patent, but you can certainly use it experimentally or as a source of
ideas.
Finally, I'd like to challenge our readers.
The circuit in Fig. 9 is probably not the
simplest one that does the job. Can you
simplify it further? Or can you make something similar out of, say, an LM10 lowvoltage op -amp? I'd like to hear from anyone who comes up with a better design.

nal generator into the input of the opamp. If you can get the relay to pull in,
the rest of the circuit is probably OK,
and the problem is with the transformer.
Otherwise, move toward the relay, stage
by stage, until you can get a response;
then you can figure out where the signal
is being lost.

A It is your eyes -and your wife's eyes,
too. To prove it, tilt your head while

viewing the phenomenon. The sparkles
will tilt with it.

Port Access in
Visual BASIC
QSome time ago I wrote a QuickBasic program to gather measurement data

through parallel port LPT2. I'm trying to
convert the program to Visual Basic to run
under Windows, but parallel I/O is a major
problem. What do I use in place of the INP

function

and

OUT

statement

QuickBasic? -R. L., Overland Park, KS

of

A In Microsoft BASIC on the original
IBM PC, the INP function and OUT
statement gave you direct access to port

addresses. That is, you could put a port
number on the CPU's address bus and
read or write data to whatever device
happened to respond to the address, if
any. This made it easy to do low -level
manipulation of parallel and serial ports,
and even to build your own ISA cards
with their own port addresses (see this
column, May 1997, for an example).
All this was possible because DOS
was a minimal operating system; basically, all DOS did was load your program
into memory, start it running, and get
out of the way. As a result, low-level
control of the hardware was very easy.
Besides, your program is the only one
running on the system; it has the hardware all to itself and doesn't have to
share with other applications.
Not so with Windows 95 and higher.

HOW TO GET INFORMATION ABOUT ELECTRONICS
On the Internet: See our Web site at
www.gemsbackcom/poptronics for information
and files relating to Poptronics and our former
magazines (Electronics Now and Popular
Electronics) and links to other useful sites.
To discuss electronics with your fellow
enthusiasts, visit the newsgroups sci.elec
tronics.repair, sci.electronics.components,
sci.electronics.design, and rec.radio.ama
teuchomebrew. "For sale" messages are
permitted only in rec.radio.swap and
misc.industry.electronics.marketplace.
Many electronic component manufacturers have Web pages; see the directory

at http: / /www.hitex.com /chipdir /, or try
addresses such as http: //www.ti.com and
http: //www. motorola.com (substituting any
company's name or abbreviation as appropriate). Many IC data sheets can be
viewed online: www.questlink.com features
IC data sheets and gives you the ability to
buy many of the ICs in small quantities
using a credit card. You can also get
detailed IC information from www.icmas
ter.com, which is now free of charge
although it formerly required a subscription. Extensive information about how to
repair consumer electronic devices and
computers can be found at www.repair
faq.org

Books: Several good introductory electronics books are available at RadioShack,
including one on building power supplies.
An excellent general electronics textbook is The Art of Electronics, by Paul
Horowitz and Winfield Hill, available from
the publisher (Cambridge University Press,
800 -872 -7423) or on special order through
any bookstore. Its 1125 pages are full of
information on how to build working circuits,
with a minimum of mathematics.
Also indispensable is The ARRL Hand-

book for Radio Amateurs, comprising over
1000 pages of theory, radio circuits, and
ready -to-build projects, available from the
American Radio Relay League, Newington,
CT 06111, and from ham-radio equipment
dealers.

Copies of past articles: Copies of past
articles in Electronics Now, Popular

Electronics (post 1995 only) and Poptronics
are avai able from our Claggk, Inc., Reprint
Department, P.O Box 12162, Hauppauge,
NY 11788; Tel: 631 -293 -3751.

Electronics Now and many other magazines are indexed in the Reader's Guide to
Periodical Literature, available at your public library. Copies of articles in other magazines can be obtained through your public
library's interlibrary loan service; expect to
pay about 30 cents a page.

Service manuals: Manuals for radios, Ns,
VCRs, audio equipment, and some computers are available from Howard W. Sams &
Co., Indianapolis, IN 46214; (800 -4287267). The free Sams catalog also lists
addresses of manufacturers and parts dealers. Even if an item isn't listed in the catalog,
it pays b call Sams; they may have a schematic on file which they can copy for you.
Manuals for older test equipment and
ham radio gear are available from Hi
Manuals, PO Box 802, Council Bluffs, IA
51502, and Manuals Plus, PO Box 549,
Tooele, UT 84074.

Replacement semiconductors: Replacement transistors, ICs, and other semiconductors, marketed by Philips ECG, NTE,
and Thomson (SK), are available through
most parts dealers (including RadioShack
on special order). The ECG, NTE, and SK
lines contain a few hundred parts that substitute for many thousands of others; a
directory (supplied as a large book and on
diskette) tells you which one to use. NTE
numbe-s usually match ECG; SK numbers
are diffarent.
Remember that the "2S" in a Japanese
type number is usually omitted; a transistor
marked D945 is actually a 2SD945.

Hamfests (swap meets) and local organizations: These can be located by writing
to the American Radio Relay League,

for growing;

do you think it's possible?
O.L., Orleans, Ontario, Canada

AA thermistor is a resistor whose resis-

tance varies with temperature. Most
thermistors are NTC (negative temperature coefficient), which means the
resistance falls as the temperature rises.
To test them, simply use an ohmmeter to measure the resistance at various
temperatures. One of the most common
types has a resistance of about 20,000
ohms at room temperature.
A thermistor can indeed serve as the
basis of a temperature -control circuit.
You'll need to arrange a switching transistor and relay to turn on the heating
element when the temperature falls
below a certain value.

S -Video to

Composite Video
QI'm trying to help a friend hook up a computer DVD player with an S-video output
to his television set, which has only an RCA connector for composite video. How can I obtain or

build a converter?-T. C., Austin, TX

A"S- video" is video with the color (chrominance) and brightness (luminance) signals

on separate wires in the cable; composite
video has the two mixed together.
As you noted in subsequent correspondence, an adapter cable is available
from VideoWare Inc., 711 E. Main St.,
Riverton, WY 82501; 307- 852 -2049;
www.teachcam.com.

Newington, CT 06111; (http: //www.arrl.org).
A ham=est is an excellent place to pick up
used test equipment, older parts, and other
items at bargain prices, as well as to meet
your fellow electronics enthusiasts -both
amateur and professional.
2

Wmdows is a multitasking operating system in which several programs run at once
and have to be protected from each other.
Because of this, all hardware access is supposed to go through device drivers (special
operating-system extensions). In reality, for
compatibility reasons, Wmdows 95 and 98
still allow direct port access, but Wmdows
NT and 2000 do not. Programming languages designed for Wmdows NT and
2000 therefore do not provide for direct
port access.
Fortunately, you can get the device drivers you need from Lakeview Research
(www.lvrcom). That site is run by Jan

-

Axelson, whose books on parallel-, serial -,
and USB-port interfacing come in very
handy when you're trying to make a PC
communicate with test equipment or circuits of your own design.

Thermistors
recently inherited a bag of components
that I'm told are "thermistors." They are
little black blobs about 1 to 2 -mm across,
with two leads. Can you explain how I can
test and use them? I'd lik to build a device
to keep my bread yeast at a good temperature
QI
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S-VIDEO
IN

v COMPOSITE
VIDEO OUT

Fig. 10. To convert S-video to composite video,
by mixing chrominance (pin 4) and luminance
(pin 3) with a pair of I50 -ohm resistors.

Although I haven't tried it, it will
probably be easy enough to build your
own, since all you have to do is mix the
two signals. Try the circuit in Fig. 10,
and experiment with resistor values until
you get good results.
(Continued on page 69)
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New MILLENNIUM SALE on Our
Best Soldering & Desoldering Tools
DEN-ON SC7000Z Desoldering Tool
Guaranteed to be the BEST Transportable Desoldering Tool you will ever
own. Base Station Performance in a
Portable Tool. Very High and Quick
Vacuum. Quick cleaning filter.

10% off of our
Nationally Advertised
Low Price of $395
For a Limited Time

Inspect your SMD work with the Stereo
Zoom Microscope from Scienscope.
Add different eyepieces and auxiliary
lens to get various Magnifications, field
of views, and large working distances.
Several microscopes listed on our Web
site as low as $495.

GL-CO-PK4

Special
Millennium
Price

Regular Price $1364.00

Millennium Price

$1245.60

$355.50
The Best Hot Air Tool available is the
HG3002LCD by Steinet Temperature
controlled from 120 °F to 1100°F. Variable speed motor, Hot and Cool switch.
LCD Readout for
Accurate Nozzle
Temperature control.
Regular price $182.0

Now $163.80

4117:1:

$95.00

EDSYN's 951SX Industrial Grade
EDSYN's ZD906 includes a DesolderTemperature Controlled Soldering
ing Tool, a Soldering Pencil and a Hot
Station is by far their most popular Sol- Air PenciL Shop air is required. Very
dering Station. Sold
nationally for as much
as $164.95.

small footprint required on your bench.
Check out the Specs on our Web Site.
18 Month Warranty
Save 10% from our already
low price of $1169.00
New Millennium Price

Our Special Price
$99.00

Very REDUCED Price on the EDSYN
ZD500DX. Save $200.00 on one of the
Best Industrial Grade Desoldering Stations available. Completely made in the
USA by skilled USA workers.
18 Month Warranty.
Very Inexpensive to
Operate.

DEN-ON SS-8200 Temperature Controlled Soldering Pencil is a hit with
everybody who ventures to try it. It is
small, lightweight, easy to use, temperature controlled, and has a burn proof
cord and long lasting tips. It also has a
200W Ceramic Element that keeps it
at a constant temperature.

$1061.10
New Product from EDSYN

Contract Manufacturers

This Spot Type Hot Air Rework Station 971HA SMT Hot Air Station
was made for you. Check out the specs. Precise adjustment for heat and air flow.
on our web site. Free Trials Available. Air automatically shuts off when pencil
is placed in holder. Excellent for SMD
Advertised Nationally for $5000.
work up to 80 pins. Easily converts to
Powerful Solder Station
DEN-ON SD-3000
w/large selection of tips.

Was $749.95

Millennium
PRICE

Now $549.95

$4250.00

Now $539.10

Capacitor Wizard ESR Meter

Scienscope Video Inspection System
Ideal for inspection, training, and/or
documentation. Magnification to 540x
& working distances to 13 inches. Specs
are on web site. Mention this ad for
10% Off regular
Price of $2520.00
CC-CCD®...
97 -VS2. m

PDR/Xytronic 710 SolderLight

Will be on sale for a

Limited Time Only
Advertised elsewhere
In this magazine for $179.95

Must Mention this Ad

3..mW._

Now $159.95

Aipul CCD

Our Regular Price $599.00

t

IR Component Heating w/IR Hand tool
IR PCB Preheating W/Bottom Heater
AH types SMD's and

BGA's
See Web Site for Specs.

Millennium Madness

$2395.00

www. howatrdelectronics . corn
Visa - M/C - Discover - A/E - COD - Terms to Qualifying Companies
30 Da; Money Back Total Satisfaction Guarantee
6222 N.

HOWARD
Z/our Oe.oldeeing ,Specialists
28

KS 67067

Toll Free U.S. and Canada

ETRONIC

1.ECNSTRUMENTSI

Oliver
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1800
-3 94 1984
CIRCLE 237 ON FREE INFORMATION CARD
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sales@howardelectronics.com
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or Fax (316) 744 -1994

Generate 3fl-incli sparks with this

ROBERT IANNINI AND CHESTER H. LAWRENCE

Here's one of the largest experimenter Tesla coils you can build.
It can produce electrical discharges as great as 30 inches in length!
IMPORTANT WARNING NOTICE
Befora we start, here is some important information that must b

brought

h your -Mention.

If you decide to b.úld and opc rate this device, you must place it r3ide a screen roue or Faraday cage to prevent the electromagnetic
interference it wil, produce fr?m disturbing your neighbors.
The c'evice descbed in this article involves the use of materia'.; and substance= that are hazardous to health and life. DO NOT
attempt to implement or use he information contained in this artule unless you are experienced in the construction and safety considerations that a- ply to high-voltage devices of this nature. Alth: ugh all possible -7easures have been taken to ensure the accuracy of the informaJon presented, Gernsback Publications Inc. is rrot fable for dam-ges or :juries, misinterpretation of directions, or

the mrsapplicatioes of information.
Testa coils produce large am'unts of electromagnetic energy fT 4 At I WIPE OUT Cl}MPU -ER SYSTEMS AND CAUSE DEST RUCTIVE INTERFERENCE TO COMMUNICATIONS AND OTHER . NSITIVE ELEC -FICAL AND ELECTRONICS EQUIPMEir+- The
sys'e.n must be operated wit -iin a shielded enclosure such as a Fare day ca'e. All he ds gang into and out of this enclosure ra.ist be
properly filtered to attenuate any electromagnetic interference from occurrirg on t .e line.
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The Tesla Coil described in this article is a dangerous electrical device for the following reasons:
The T1 -T4 transformer array produces lethal currents. HUMAN CONTACT WITH THESE POINTS WITH THE SYSTEM
CONNECTED TO A POWER SOURCE CAN RESULT IN ELECTROCUTION OR SERIOUS BURNS. Never stand on a conductive surface, such as cement, wet ground, etc. when operating this equipment.

Omitting line -bypass capacitors CI and C2 can create a fire hazard within your house wiring.

Never operate this device in a flammable atmosphere; the sparks can cause ignition. Low overhead wood structures are also
prone to be fire hazards.
Always provide adequate ventilation for the large amounts of ozone proai.'ced
It is often a merit of Tesla coil operation to make physidal contact with the secondary spark discharge for demonstration pur-

poses. Only a qualified person should do this, and only after verify.ng proper operation. THE SECONDARY RETURN OF
THE OUTPUT COIL MUST BE DIRECTLY GROUNDED TO EARTH.

Never leave the system unattended where children or any other unqual fed person might be able to power it up.
The coil should never be energized for longer than 10 to 20 seconos at a time.

This Tesla coil can produce a spark discharge up to 30 inches long Poston the main power switch at some remote point,
as sparks may jump to the operator if he/she is standing close to the output coil. Insulate all metal controls as contact can
cause irritating burns to the fingers.

DO NOT USE NEAR PACEMAKERS OR OTHER SIMILAR DEVICES. ALWAYS WARN SPECTATORS AS TO THE DANGER OF BEING NEAR THIS DEVICE IF THEY ARE WEARING OR USING SENSITIVE EQUIPMENT.

DO NOT OPERATE NEAR COMPUTERS OR ON THE SAME POWER LINES.
These warnings are serious. It is vital for your health and well being, as well as to those around you, that they are followed.

esta coils have been around

for a long time. This magazine's predecessors have from time
to time published articles about
other versions of this device. All of
these articles are based on the

principles developed some 100
years ago by Nikola Tesla when he
conducted his famous experiments
with the wireless transmission of
energy from a mountaintop research
laboratory in Colorado Springs, CO
during the late 1890s. Almost all
Tesla coils built today use line -operated step -up transformers to generate the high voltages required for
the Tesla coil's primary circuit. Our
Tesla Coil follows that same technique; the difference is in the huge
high -voltage output it produces.
How It Works. Tesla coils, when
reduced to their basics, are simply
high-frequency step -up transformers designed to operate at a resonant frequency. The easiest way to
understand how the Tesla Coil
works is to jump right in and study
the schematic diagram. Follow
along with the schematic shown in
Fig.
during the following discussion.
Transformers Tl through T4 form a
bank of step-up transformers connected in a series -parallel arrangement. They take 117volt AC household current and boost it up to 8000
volts at 60 mA. Connecting the secondaries to a common neutral point
1

30

This 14- second time exposure, while graphically showing the Tesla Coil's ability to generate high-voltage streamers, does not do justice to actually watching the bluish purple discharges emanating from the
terminal atop the secondary coil. Note the intense bright light coming from the sparkgap assembly.
When running your Tesla Coil, don't stare at that light without adequate W eye protection.
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OUTPUT
TERMINAL

C3
.01

µF

10KV
AC

MOTI

1111

T3

OPTIONAL BLOWER FOR
EXTENDED OPERATION

117V
AC

4 KV

1111

CHOKE

1

C4
.01µF
10kV
OAC

4 KV

SPARK
GAP

T4

o

(T2

a
Cl

C2
.47µF
400V

.47µF
400V

117V
AC

a
á
o

SECONDARY
COIL

o

a

4 KV

ALLIGATOR
CLIP

r

.

C

1111

10A

117V
AC

1111

CHOKE 2

Fl
*BLACK "PHASE" ID SQUARES
INDICATE RED LEADS

(

HEAVY
DUTY
LINE CORD
& PLUG
TO 117V AC

LP1

J1

NEUTRAL GROUND LINE
SCREW STUD FOR
DIRECT EARTH
GROUND AND SAFETY
DISCHARGE PROBE

P1

)

SHORTING
PLUG

Fig. I. Full schematic of high-voltage Tesla Coil. Note that C3 and C4 are connected in parallel and
can be replaced with one capacitor with a value of 0.02 µF.

creates a midpoint ground. That way,
4000 -volt transformers can be used;

the outputs are wired in series.
It is important to take a careful
look at the phasing dots shown
adjacent to the transformer windings. These must be followed in both
the primary and secondary circuits.
While it is easy to do series and parallel connections in a DC circuit, AC
circuits require you to think about
the phase as well as the polarity.
Caution: The primary wiring must
be isolated from the secondary. The
secondary coil is connected directly
to the ground plate bracket.
Fuse F1 carries a 10-amp rating
to protect against any catastrophic damage caused by any faults
during operation. If this fuse fails, be
sure that you determined the cause

before replacing it and operating
the Tesla Coil again. The heavy duty 3 -wire line cord has its neutral
lead connected to a ground plate
that is also used as a connection
point for all grounds in the system. It,
in turn, must be connected to a
dedicated, solid earth ground.
Note that capacitors Cl and C2
are connected across the AC lines
to the ground plate. These bypass
capacitors prevent any "kickback"

14.0

iO

i

FABRICATE TWO PIECES OF 1/2"
PLYWOOD FOR TOP AND BOTTOM
BASE SECTIONS

14.0

o
CENTER HOLE FOR LS1
GROUND POINT

OPTIONAL 7/8 -INCH DIA.
COUNTERBORE 1/8 -INCH DEEP

O;

_.
--

0.625

-

0.625

NOTE 1/4" HOLES PLACED ON 5/8"
CENTERS FROM OUTSIDE EDGES

Fig. 2. The top and base sections are made out
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of plywood following this pattern.
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1

.00

125

1.25

-

PARTS LIST FOR
THE TESLA COIL
C 1,

O
2.00

O

O

1.00

O
r

0

4.00

O

O

2.00

O

8

O

0

1.75

O

O

2

O

0

1.25

USE DIMENSIONS AS SHOWN FOR
PROPER PLACEMENT OF TRANSFORMERS

0.35

Fig. 3. The ground plate is made from a single piece

pulses from entering your house
wiring to minimize (not eliminate)
any possible damage to sensitive

electronic equipment. The output
of the Tesla Coil can cause annoying burns and shocks from contact
with metal controls, etc. Operation
can be easily controlled by simply
inserting and removing the power
plug or by adding a control switch,
disconnect box, or other control
device.
The 8000 -volt output charges
32 "tank" capacitors C3 and C4. They

1-

panel -mount
LPl -Primary coil (see text)
MOT1 -41/2 -inch 117 -VAC high -output
muffin fan (optional -see text)
Tl T4- --4000 volts, 30 mA, current limited, open -core coil transformer
Heavy -duty 3 -wire line cord with
plug, line-cord strain relief, alligator
clip, 3/16 -inch OD copper tubing, 12
x 3 -inch toroid terminal (or optional
stove -pipe bellows -see text), tool steel or tungsten electrodes, 1/2 -inch
plywood, PVC pipe, sheet aluminum,
wire, hardware, etc.
Note: The following items are available
from Information Unlimited, P.O.
Box 716, Amherst, NH 03031; 603673 -6493; info @stdtl.com;
www.amazingl.com: Plans (BTC4),
$20; Full kit of all parts with plans
(BTC4K), $899.95; Assembled and
tested unit (BTC40), $1199.95; Video
of setup and operation (BTC4VID),
$25. Please add $5 for shipping and
handling. NH residents must add
appropriate sales tax.

tance of C3 and C4 set the reso-

O

1;7;1

C2- 0.47 -11F, 400 -WVDC capacitor

C3, Cl 0.1 -µF, 10 -kVAC polypropylene high -current pulse capacitors in
parallel (or single 0.02-µF unit)
Chokel, Choke2-see text
F1-10-amp fuse
J1, P
RCA -style connector,

of aluminum.

are connected in parallel and must
have at least a 10,000 -volt rating.
When the voltage across the
capacitors is high enough, they discharge across the spark gap. The
spark gap is adjusted so that the
discharges occur on each voltage
"peak" of the AC -cycle waveform.
The discharge "steps" a pulse of
current into primary coil LP1. Due to
its nature, the spark gap generates
many frequencies that set up a resonant voltage in LP1; LP]'s induc-

tance and the combined capaci-
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nant frequency of LP1. That resonant energy is coupled into the
secondary coil, which is also tuned
to the resonant frequency of the
primary circuit.
The secondary coil's energy
"rings down" with an exponentially
decaying waveform. The high -voltage output produced in the secondary is a function of the ratio of
the primary and secondary "Q"
factors. It is important to point out
that, unlike a standard transformer,
the voltage is not dependent on
turns ratios! The spark gap switch
must "turn off" to allow the secondary "ring- down" energy to couple back into the primary circuit.
The spark gap uses multiple gaps to
enhance positive turn off and to
prevent ionization from excessive
heating. You can use brass or tool
steel for the limited -use spark-gap

Distance Education ...
Nearly 70 years of experience with over 150,000
graduates worldwide. At
CIE you get a proven,
patented, learning method
to achieve your career and
educational goals.

Choose from a Bachelor or
Associate Degree/10
Career Courses or over 30
Micro Courses.

Toll -Free Faculty Assis-

tance and 24 hour priority
grading. At CIE you're just
a phone call away for one on-one assistance.

V,

Enroll on -line. Visit CIE's
web site at www.cie -wc.edu
and take a look at all of our
educational offerings and
services. You can even take
a first lesson.

V,

Visit CIE's Bookstore's web
site at www.ciebookstore.com

and review our Micro
Course offerings and
Supplemental Training
programs, plus thousands of
books, software, tools, test
equipment, study guides and
videos.

It truly is your one stop
training resource center.

We wrote the book on it ...Since 1934
If you're looking to earn a degree, complete a career course, or upgrade
your current skills, CIE's independent study programs may be the right
answer for you.
Find out more about CIE by logging on to www.cie -wc.edu. In addition
to the online enrollment form you'll find everything you need to know
about CIE like detailed course descriptions, VA and DANTES benefits,
a sample lesson, tuition prices, financial assistance, and it's all just a
click away at www.cie -wc.edu.
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1776 E. 17th St.

Cleveland, OH 44114
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The Primary Coil: Together with
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CENTERED OVER 3/8"
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PROPANE TORCH
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C
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B

Fig. 4. The spark gap consists
spacers (C).

of a base bracket

(A), a set

of three electrode brackets

(B), and PVC

electrodes, but for any prolonged
operation, tungsten electrodes are

performance problems and cannot
be permitted. If you create a cross-

necessary.

over while winding this coil, you must
do it all over again.
To calculate the series -resonant
frequency of the secondary, consider it as a quarter -wave section of
length equal to the actual physical
length of the wire used. Although
this is an approximation, it's close
enough for our needs. A reduction
in this figure can be fudged because
of extra capacitance resulting from
ionization at the top of the coil
when it discharges.
The Output Terminal: This is a 12inch toroidal (donut- shaped) terminal. These are expensive and hard
to find. You can use stovepipe

Major Components. Let's take a
closer look at the major components of the Tesla Coil and how
they work.
The Secondary Coil: This is where
the high vo tage is produced. The
coil form must be an excellent insulator and have a low dissipation factor to high -frequency currents. Preferably, it should be made from a
material that would not readily "carbon track" in case of spark break
over, etc. Wiring turns must be even
and properly spaced. Turn crossovers
36 or overlaps will always cause serious

elbows as a substitute since sharp
corners are not as degrading as
they would be if used on a Van de
Graaff generator. The terminal has
two purposes. First, it electrostatical ly shields the top winding of the
secondary coil from arcing into
open air. That situation burns the
coil, resulting in degraded performance. Second, adding electrical
capacity to the top of a quarterwave system enhances current
flow through the coil. This property
increases spark energy at the cost
of fewer discharges per time unit.
Mathematically speaking, there
is no limit to this capacitance with
the exception of the resonant frequency decreasing to an unworkable value. Information Unlimited,
the creator of this Tesla coil, is currently working on a computer program for determining that important property when used for voltage magnification and other non magnetically coupled resonant
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capacitors C3 and C4, this coil
forms a series-resonant circuit
equal in frequency to that of the
secondary coil with its associated
output terminal. A tap that allows a
connection anywhere along its spiraling turns tunes the circuit. The
windings are heavy, bare copper
wire or copper tubing at least 3/16
inch or thicker to accommodate
the high flowing -tank currents.
Coupling: The secondary coil is
coupled to primary coil LP1 and
must be tuned to the same frequency for efficient operation.
Coupling these circuits, however,
must not be too tight, as "beat frequencies" can cause hot spots
along the secondary coil. Coupling
that is too loose, however, will not
allow proper energy transfer
between the two circuits. You may
wish to experiment by changing
the position of the secondary coil
by placing it on wood blocks.
Spark -Gap Switch: This is where
the energy stored in capacitors C3
and C4 is switched into primary
inductor LP1. The spark -gap electrodes must allow for clean "makes"
and "breaks." Adjustment is critical
to allow C3 and C4 to charge suffi-

ciently before breakdown, and
therefore switching, occurs. Remember

I

V

MR

If

14011-

COLLARS
FAN
(MOTZ)

o

o

SOLDER COLLARS
TO BRACKETS

#6 SOLDER
LUGS AND
SMALL BRASS
SCREWS

3 x 1/2" FERRITE
CORE POSITIONED
1" FROM BASE
TO ENHANCE
INDUCTANCE OF
BOTTOM COIL.
SECURE WITH RTV.

ELECTRODE

BRACKET
(3 REQ)

ELECTRODE

PVC

PVC

SPACER

SPACER

MAIN BRACKET
A

APPROX.
1"

B

Fig. 5. You can use an optional fan (designated MOTI in Fig. 1) to air-cool the spark gap for
extended runs. The side view (A) and top view (B) are shown here.

that system energy is a function of
the square of the charging voltage
across the primary capacitor. It is
important that the gap shuts down
cleanly before the secondary cur-

tion. A special capacitor must be
used in this circuit; pay attention to
its dissipation factor and REVERSE-

rent reaches its maximum value.
The energy in the secondary must
not couple back into the primary; it
will cause erratic spark gap operation, destructive voltage nodes, hot
spots, etc. If you are going to operate the Tesla coil frequently, use
tungsten for the spark -gap-switch
electrodes. Additionally, an optional cooling fan (MOT1 In Fig. 1) will
help dissipate heat buildup in the
spark-gap assembly.
Primary Capacitor: This is where
the energy is stored that is exchanged with the primary inductor.
The exchange occurs at a rate
equal to the resonant frequency. It
must be capable of handling high
currents and must have a low dissipation factor for efficient opera-

high resonant frequency and harmonic voltages and currents from
feeding back into the transformers.
Those currents can create destructive voltages that will most certainly cause premature failure of these
expensive devices.

CURRENT- HANDLING CAPABILITY.
RF Choke: This part blocks the

Putting The Tesla Coil Together. In
contrast to the usual electronic project, the Tesla Coil has many
mechanical parts to fabricate. If
you don't have the facilities for cutting and bending sheet metal, a kit
is available from the source given in
the Parts List. Rare is the individual
who would have in his "junk box" all
of the parts necessary to build this
Tesla Coil!

Of course, you can implement
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STYROFOAM
PEANUT, ETC.
TO AID IN
POSITION OF
FERRITE ROD

1

PLASTIC CAP

BRASS WOOD SCREW
AND WASHER

MATERIAL: 5 -INCH LENGTH OF
-INCH O.D. THICK -WALL PVC TUBING

Fig. 6. Two choke coils are needed. Here is a
close up of how they are assembled. Note the
unusual winding of the coil; see the text for
details.

your own ideas during construction.
However, if you do it differently, the
performance of your coil may be
degraded. The smart approach
would be to build the unit exactly as
shown. Once it's working, try your
modifications one at a time. If one of
your ideas doesn't work, It's easy to
tell which it is with that approach.
Like the "Horatio Alger" stories,
we're going to start at the bottom
and work our way up. Make the
base from a piece of 1/2-inch plywood cut to the dimensions shown
in Fig. 2. Since a second piece of
plywood cut to the same dimen-
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I

SPARK GAP
ASSEMBLY

4

The spark -gap assembly

A

AIR FLOW

04.611 r \\4-L
LC1

111

Jir

F1

BLACK

WHITE
STRAIN
BUSHING

GREEN

BASE

7. The base layout shows how the transformers, capacitors, and spark-gap assembly are mounted. Also shown is the high - voltage wiring. Follow this layout precisely.

Fig.

and secondary coils, go ahead and make
that piece as well. When it comes
time to mount both pieces of plywood together, we'll be using
lengths of PCV pipe as spacers with
a brass rod running through them. If
you want, you can counterbore the
holes at the corners so that the
spacers "nest" solidly within the
counterbore. Drill the counterbore
first with a flat -blade wood drill; the
pointed center of the drill will mark
the location for drilling the actual
hole. Only counterbore one side;
those two sides will be facing each
other in the final assembly.
The ground plate (Fig. 3) is a
piece of 0.032- inch -thick aluminum.
Bend one end to a right angle; the
holes in that part are sized for the
fuse holder, a strain relief for the
power cord, J1, and P1 Note the
38 position of the holes for mounting
sions will hold the primary

.

the transformers. Bolt a lug to the
plate as shown in Fig. 3, and solder
Cl and C2 to it. Secure Cl and C2
in place with silicone adhesive. Set
the assembly aside while the glue
sets.
The parts for the spark gap are
shown in Fig. 4. The hole locations

on these pieces must be accurate.
The base bracket (Fig. 4A) can be
made from a piece of aluminum.
The collar and

bracket

is shown
Note that the screws used
on the PVC spacer should not
touch each other; that would
defeat the purpose of the insulated
spacers. Those screws should be as
short as possible to prevent any
arcing. Be sure to mount the fan so
that its airflow blows across the
spark gaps instead of drawing air
across it and into the fan blades.
Both chokes are made in accordance with Fig. 6. There should be
about 3 inches of free space
between the solder lugs.
To wind the coil, solder a length
of 26 -gauge magnet wire to the
upper solder lug. "Space wind" the
wire for one inch. To space wind a
coil, take a second piece of 26gauge magnet wire and wind the
two wires in parallel -similar to a
bifilar winding. When the coil measures one inch long (there should
be about two inches of remaining
space to the lower solder lug),
carefully remove the second wire.
You should now have a coil that
has a space equal to the wire
diameter between each turn.
Shellac this coil to fix it in place.
When the shellac is dry, continue
winding the coil for the remaining
two inches of space with tightly
packed turns. Solder the end of the
wire to the lower solder lug and
shellac these additional windings.
Temporarily put the plastic end
cap in place. Using a piece of
foam packing material as a spacer,
insert the ferrite core as shown and
secure it with silicone adhesive. Set
both chokes aside while the glue

in Fig. 5.

in Fig. 4B

should be made from brass; that
will make it easier to solder the two
parts together. The spacer in Fig. 4C
is a solid piece of PVC plastic.
Although the hole is shown as

going all the way through, it might
be better to drill shallow holes that
don't meet. That way, additional
insulating material will keep the
screws that will go into the holes
from accidentally touching each
other.
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dries.

The Lower Assembly. Now that
we have all of the assemblies
needed for the base plate, it's time
to start putting things together. The
arrangement of components and
their wiring is shown in Fig. 7.
Install the fuse holder, J 1, P 1, and
a suitable three -conductor power
cord into the appropriate holes
that you drilled in the Fig. 3 ground
plate. Note how the ground screw
fits in the hole drilled in the center
of the plywood base. Secure the
plate with screws that also hold the
transformers. Although Fig. 7 only
shows one screw per transformer,
use screws on all mounting holes.

MATERIAL: .0625 LEXAN (POLYCARBONATED) SHEET

4.50

.

.

2.001.50

--1.000.50

90°
0.60

MOUNTING HOLES

Fig. 8. These Lexan brackets support the primary coil.

to use a mounting lug from
the transformer wires shown to the
ground -plate screw that's drawn.
It's important to connect the transformers that way to provide a positive earth ground for the transformer frames.
Chokel and Choke2 are installed
above the transformers. Remove
the plastic caps from the chokes
and attach them to the base plate
with a brass screw. Install the choke
assembly into the end cap; Fig. 6
shows the details.
Capacitors C3 and C4 can be
found as a single unit of the correct
value. As we mentioned before, the
important consideration is to have
a 0.02 -11F unit with a 10,000 -WVDC
rating. If you have two individual
components, you can place them
in a piece of PVC pipe, attach their
leads to suitable threaded brass
rod, and seal the unit with high -voltage potting compound. As you
can tell from the foregoing description, finding a ready -made device
is much less messy. In any event,
mount the high -voltage capacitor
as shown in Fig. 7.
The spark gap is mounted at the
end of the base plate. Note the airflow direction.
Follow the wiring diagram carefully, double- checking it against the
schematic diagram. The primaries
of T1 -T4 are wired using standard
117 -volt wiring techniques. While
the prototype used wire nuts to collect the various wires together, feel
free to use terminal strips and solder the connections. Remember
that those points are at line voltage
and must support at least 5 amps.
For now, ignore the two wires
Be sure

labeled "A" and "B;" we'll get to
them in a moment.
The Primary Winding. In preparation for making LP I, you need to
fabricate four supports from poly carbonate sheet; the dimensions
and particulars are shown in Fig. 8.
Mount them to the other piece of

plywood that we prepared using #6
brass wood screws (the use of brass
is important for any hardware that's
close to the primary or secondary
coils); see Fig. 9. Use the side of the
plywood that doesn't have the
counterbores. Note that you'll need
to drill two additional holes in the
plywood for the wire leads to each
end of the coil; they should be
large enough to pass 12- or 14gauge wire.
Strip the end of a 12 -inch piece
of insulated 12- or 14 -gauge wire
and insert it into one end of a
length of 3/16 copper tubing. Solder
it in place using a heavy iron or
propane torch. Thread the wire into
the hole that's closest to the center
of the plywood. That is what's considered the "start" of LP1.
Now the "fun" part begins. Carefully bend the copper pipe into a
smooth spiral, placing it in each
groove of the plastic support
brackets. The end of the last (outer)

CLIP TAP AT
END OF LP1
PRIMARY
HOLE FOR TAP LEAD

USE #6 BRASS
SCREWS TO ATTACH
PRIMARY BRACKET
TO BASE TOP

HOLE FOR GROUNDED
SCREW TO START
OF SECONDARY /

Fig. 9. Follow this pattern to make the primary coil. Remember, you are using copper tubing to wind
this coil. Soft tubing from a home -improvement store or plumbing supply is easy to work with; its
intended use is for supplying water to a refrigerator's automatic icemaker.
39
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NOTE CUT
OUT FOR
NESTING
OF PVC
SPACERS
NOT
NECESSARY
FOR
ASSEMBLY

MATERIAL: 22" LENGTH
OF 4.25' OD x .125" WALL
PVC DRAIN PIPE

PLYWOOD
BASE TOP

SPACER
6" x .875"

PVC
SPACERS
AND 8"
1/4 -20
THREADED
BRASS
ROD

PLYWOOD
BASE
BOTTOM

PVC
CAPS
USED
FOR
FEET

Fig. 10. When mounting the two plywood plates
together, follow this arrangement. You can use
pipe caps for feet.

HOLES FOR
THREADING
END LEADS

GROUND LEAD TO J1 V A
CENTER SCREW ON BASE TOP

END VIEW SHOWING
WOOD BLOCK

TEMPORARY WOODEN
BLOCKS FOR WINDING
COIL. SECURE WITH RTV

Fig.

! 1.

Construction details for the secondary coil.

turn of copper tubing is positioned
adjacent to the hole for the tap
lead. Using some silicon adhesive,
apply a dab at each slot in the

brackets to hold the copper tubing
in place. Allow 24 hours for the silicon rubber to set completely.
Cut a 3 -foot piece of insulated
12- or 14 -gauge wire for the coil tap
lead and attach an alligator clip to
one end. Attach the alligator clip to
the end of the copper- tubing coil.
Position the wire as shown in Fig. 9
and insert it into the hole in the
upper corner of the plate.
Install a brass screw and nut in
the center hole with the threads
sticking up. A 12 -inch length of 12or 14-gauge wire is connected to
the underside of the brass screw
(by the screw head) with a lug. The
other end of the wire gets a plug
that mates with J1.
Using brass rods, nuts, and PVC
plastic spacers, mount the upper
plate with LP1 to the main assembly. The details of marrying the two
assemblies together are given in
Fig. 10. The wires dangling from LP1
are connected as follows: The 12inch "start" lead connects to the
spark gap as wire "B" in Fig. 7; wire
"A" is the three-foot "end" lead with
the alligator clip. Plug the wire from
the central ground screw into J1.
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The completed Tesla Coil is ready to throw sparks, raise eyebrows, and make hair stand on end!
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The Secondary Coil. If you thought
that creating the primary coil was
"enjoyable," the secondary coil will
be more sol The basic details are

shown in Hg. 11.
The coil form for the secondary
needs to be an excellent insulator
as well as a relatively lossless dielectric at the operating frequency. A
ruby -mica coil form would be ideal
if it existed. Thin wall PVC tubing,
while not the best, is a good compromise between cost and performance. Unfortunately, PVC is hygroscopic (absorbs moisture). Small
amounts of moisture will degrade the
performance of the Tesla Coil. The following procedure will help drive
out the moisture and seal the PVC
form. Pick a dry day to do this.
Start by thoroughly cleaning the
PVC pipe inside and out. Let it dry
completely in a dehumidified area.
Once it is dry, use a heat gun to drive
out as much remaining moisture as
possible. Apply several coats of
orange shellac to seal the plastic surface. Wait until the shellac is completely dry before proceeding.
Cut two pieces of wood to fit
across the inside of the pipe and
drill a hole in their center. Secure
them inside each end of the pipe
with silicone adhesive. When the
glue is dry, run a shaft through the
blocks and secure one end in a
bench vice. You should be able to
spin the pipe on this "axle."
Drill a set of three holes at each
end of the pipe as shown in Fig. 11.
inch
The holes should be about
from the ends of the pipe. In other
words, the 22 -inch pipe should
have a 20 -inch area between the
holes and centered on the pipe.
Take some 26 -gauge magnet
wire and thread it through the
three holes on one side of the pipe.
You should have about 8 -10 inches
of wire on the inside of the pipe.
Secure the wire in place with a

LEAD TO OUTPUT
TERMINAL

SECONDARY
COIL

1

piece of tape that has extremely
"sticky" properties. If the wire comes
loose during winding, you'll have to
start all over again!
Start winding the wire about the
pipe. Keep the windings tight, close,
and free of kinks or crossovers.

Don't forget to heed the warnings
concerning the secondary coil in
the "Major Components" section of
this article.

Stop winding about every inch
or so and shellac it in place.
When you reach the other set of
holes, thread the wire through them

14 -GAUGE
SAFETY- DISCHARGE
PROBE

SPACER

Fig. 12. Overall look at the mechanical assembly

the same manner as the beginning of the coil. Again, leave about
8-10 inches of wire on the inside of
the pipe. You should end up with
about 1000 turns or so of wire.
Remove the wood blocks and
install a bracket at each end that
has a threaded hole in its center.
The thread size should match the
brass screw in the center of the
upper plywood plate. Bend a set of
"ears" on the bracket, and drill
holes. Attach the brackets with
brass screws and nuts; drill holes in
the pipe for the screws. Scrape the
insulation from the end of the magnet wire and connect it to one of
the screw/nut pairs. The brackets
in

will double as electrical contacts
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of the Tesla Coil.
for the secondary coil.
Screw the completed secondary
coil onto the brass screw in the
upper plywood plate; your Tesla
Coil should now look like Fig. 12.

Testing The Tesla Coil. If you live in
a heavily populated area, close to
an airport, or near computers and
other sensitive electronics equipment, you must operate the Tesla
Coil within a Faraday cage. It is best
to test the system in an area that
has wood floors. This will reduce the
risk of dangerous ground currents
resulting from accidental contact.
After you have verified correct
wiring, proper clearance of highvoltage points, and proper ground
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connections to the ground plate
and from the ground plate to an
earth ground, set the two spark
gaps to about ' /ia inch, Connect
the tap lead alligator clip to the
outermost primary turn. Be sure to
loop the tap -lead wire around the
secondary coil. It is used as a full
turn of the primary winding; you
can add even more depending
upon the position of the tap connection. This is important as the system will not properly tune without

added turn.
Connect a current meter to J1
or short this jack to ground. Next,
attach a toroid or other similar terminal to the top of the secondary
coil. You can use a metal 13- or 16ounce coffee can. In a pinch, a
this

metal bowl will suffice. Make sure
that there is positive electrical contact. Use your own ingenuity in
mechanically securing the terminal to the top of the coil. Place a
grounded terminal approximately
8 inches from the toroid and
secure it in place. This is your test

contact.
Plug the unit into the AC power
source briefly and see if there is a
spark discharge to the test contact. A word of warning: The spark
gap creates blinding amounts of
ultraviolet light accompanied by a
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very loud sound. If there is no spark,
recheck the entire system. If it is
working, separate the test contact
until you reach the distance where
the spark becomes erratic. Don't
forget to turn off the power after
each test, and do not leave the
power on for periods longer than
15 seconds at a time. With the
power off, connect the tap to the
next inner winding on primary coil
LP1. Reapply power briefly. Keep
repeating these steps until you find
the tap on the primary that produces maximum output. Now you
can slightly open the spark gaps
and repeat the entire procedure
until you find the maximum settings. Keep in mind that you can
place the primary-coil tap at any
point on the coil. For example, the
prototype device pictured here
has its tap about 40° from the end
of LP1.
You may also experiment by using
different values of coupling by raising the secondary coil on wood

blocks and then readjusting all parameters. A round or square wood

block that fits inside the secondary
coil will position it and secure it in
place. Remember, always use brass
screws for fastening.
Closing Notes. Safety is the keynote.
You are using a device that generates dangerous voltages and amperages. Make sure that the power is
off when making adjustments. When
the power is on, be sure to keep the
time intervals short-15 seconds or less.
The optional current meter connected to J1 can be used as a finetuning indicator by adjusting for a maximum reading. However, initial operation where tuning may be way off can
result in erroneous current peaks
especially if coupling is too tight.
The secondary coil in this system
acts like a quarter -wave antenna
with top -loading capacitance. This
means that there is a current node
at the base that can be measured
in amps. If you rely on the green
wire of the power cord for grounding, you force your electrical wiring
to become a part of the system.
This is not a good idea as a voltage
gradient can result along the wiring
run. Ground the coil to earth with
the shortest lead possible!
The two choke coils are designed to provide a relatively high

-

impedance to the resonant operating frequency and any associated harmonics. It is necessary to
choke off those high frequencies
and to prevent them from reaching
the power transformers. If not done,
damage to the secondaries of the
power transformers is inevitable.
The spark gap is connected
across the transformer bank to limit
voltage stress on their secondary
windings. As we mentioned before,
the spark gap releases large
amounts of intense ultraviolet light.
The spark -gap discharges should
not be viewed directly. Observe
these discharges only through a
piece of clear plastic or protective
eyegear.
There you have it. Work carefully
and you should have a great time
with this project. If you come up with
comments or an interesting photo or
two, feel free to e-mail them to me in
care of the magazine at feed
back@gernsback. corn.
P
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TIPS FOR MAIL ORDER
PURCHASE
impossible for us to verify the claims of advertisers, including but not limited to product
availability, credibility, reliability and existence
of warranties. The following information is provided as a service for your protection. It is not
intended to constitute legal advice and readers
are advised to obtain independent advice on
how to best protect their own interests based
upon their individual circumstances and jurisdictions.
It is

Confirm price and merchandise information
with the seller, including brand, model, color or
finish, accessories and rebates included in the
price.
1.

Understand the seller's return and/or refund
policy, including the allowable return period, who
pays the postage for returned merchandise and
whether there is any "restocking" or "return"
charge.
2.

Understand the product's warranty. Is there
manufacturer's warranty, and if so, is it for a
U.S. or foreign manufacturer? Note that many
manufacturers assert that, even if the product
3.
a

comes with a U.S. manufacturer's warranty, if you
purchase from an unauthorized dealer, you are
not covered by the manufacturer's warranty. If
in doubt, contact the manufacturer directly. In
addition to, or instead of the manufacturer's warranty, the seller may offer its own warranty. In
either case, what is covered by warranty, how
long is the warranty period, where will the product be serviced, is there a charge for service, what
do you have to do to obtain service and will the
product be repaired or replaced? You may want
to receive a copy of the written warranty before
placing your order.
Keep a copy of all transactions, including
but not limited to cancelled check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesperson's name.
4.

If the merchandise is not shipped within the
promised time, or if no time was promised, within 30 days of receipt of the order, you generally
have the right to cancel the order and get a refund.
5.

6.

Merchandise substitution without your ex-

press prior consent is generally not allowed.
If you have a problem with your order or the
merchandise, write a letter to the seller with all the
pertinent information and keep a copy.
7.

8.

If you are unable to obtain satisfaction from

the seller, contact the consumer protection
agency in the seller's state and your local Post
Office.
If, after following the guidelines, you experience a problem with a mail order advertiser
that you are unable to resolve, please let us
know. Write to Advertising Department,
Gernsback Publications Inc., 500B Bi- County
Blvd. Farmingdale, NY 11735.
Be sure to include copies of all correspondence.

CALL ALERT
RAYMOND C. BUCK, III

Stop annoying telephone
solicitors and telemarketers from
destroying the tranquillity of
your home with their relentless
sales pitches

of the most annoying
things about the telephone
is calls from solicitors and telemarketers. Most people now have
answering machines to help screen
out such unwanted calls. However,
if you leave your telephone
plugged in to receive calls from
family members, the ringing telephone can still disturb you. That is
especially irritating if you are trying
to get a little extra sleep on a
Saturday morning. The Call Alert
unit described here is one way to
help solve the problem.
Call Alert connects to the telephone line ahead of your answering machine. Calls are received in
the usual manner unless you wish to
have privacy. In that case, you
would turn the telephone ringer off.
When the answering machine picks
up the call, the caller can still alert
you if the caller knows the security
code to activate the Call Alert unit.
Anyone not privy to the security
code can leave a message.
Call Alert has the ability to store
Elne

three different security codes,
which can be changed at will. That
allows you keep one code the
same at all times so that it could be
given to those whom you want to
be able to reach you at anytime.
The other two codes could be
given to different people whenever
the need arises, such as when you
are expecting a delivery or a service call from the local appliance
repairperson. Once you have
received that particular call, you
can change the security code.
The way it works is that once
your answering machine has

latched onto the telephone line,
the caller enters the security code
that you've given him or her. At that
point, Call Alert sounds a 30 -second tone. If the answering machine
disconnects prior to the 30- second
period (say, the caller hangs up),
the alert tone shuts off. When you
hear the alert tone, you'd pick up
the telephone to speak to the
caller (if you choose to do so).
Pressing any Touchtone digit stops
the alert tone. The answering

machine would probably still be
playing its outgoing message at this
point. So you'd press " # #" on your
telephone, causing Call Alert to disconnect the answering machine
from she line. That's a handy feature in case yours is not one of the
newer answering machines with
the disconnect feature built in.
When you complete your call and
hang up, everything returns to normal and you're ready to receive
the next call.
You can install as many Call Alert
units as necessary. It has no

effect

on the normal operation of your
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telephone line. In addition, it's also
possible to program each unit with
a different security code. For example, you might install one in the kid's
bedroom with a code for their
friends that does not match the
code(s) programmed into the main
unit. That way, your unit would not
beep if the call isn't for you. The call
can be answered from any telephone. It does not have to be
answered from the Call Alert unit
that's beeping. In fact, if all of the
Call Alert units have the same
security codes, they'll all beep
when a correct code is entered.
A Look at the Circuit. The Call
Alert is comprised of six integrated
circuits, four transistors, five diodes,
a bridge rectifier, and several support components. A complete
schematic diagram of the circuit is
shown in Fig. 1. The main functions
of the Call Alert unit are controlled
by IC5-a PIC 16C54 microcontroller. The microcontroller interprets
the DTMF digits received from IC4
and compares them to the security
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-a

1. At the heart of the circuit is IC5
PIC 16C54 microcontroller that is programmed to interpret DTMF data applied to its inputs and compare them to the security codes stored in IC6 (the

Fig.

EEPROM).

TO
S3
10062

SPKR

Fig. 2. When configured for the high- volume
output, this volume control circuit can be connected to the circuit in front of the speaker to

allow sound-level adjustments

codes stored in IC6. If there is a
match with one of the three sets,
Call Alert sounds an alert tone. If
there is no match, Call Alert returns
to its idle state and waits for additional DTMF digits to be entered.
The security codes consist of four
digits. If less than four digits are
entered, IC5 continues to wait for
additional digits. While IC5 is waiting, it constantly checks the telephone line to see if the answering
machine has disconnected. That
would indicate that the caller has
hung up. If that's the case, Call
Alert resets itself and awaits the
next call.
Call Alert connects to the telephone line through J2 (LINE). You
then connect the telephone to J3
(PHONE) and the answering machine
to J4 (ANS MACH). When the answering machine answers an incoming
call and the caller enters a
security code, DTMF digits
entered are routed to IC3,
which provides impedance
matching between the telephone line and IC4 (the DTMF
decoder). Op -amp IC3 also
insures that the DTMF digits are
at the correct level for IC4 to
decode. Diodes D2 and D3
prevent damage to IC3 from
the telephone line ring signal.
The decoder (IC4) converts the
DTMF tone pairs into a binary
format that is then sent to IC5
(the PIC microcontroller) for

selected. You can program any or
all of the codes. As each code is
programmed, the unit sounds two
beeps to confirm that the code has
been accepted. The unit emits
three beeps if you make an incorrect entry while trying to program
the security codes. If there is a
problem with the unit accepting
the security codes, you'll hear five
beeps, indicating a circuit malfunction, specifically with IC6 (a 24LC01 B
serial EEPROM).

Once the security codes are
programmed, they should be
retained in the event of a power
loss. A 24LCO1B serial EEPROM (IC6)
is used to accomplish that task. It is

much smaller than a battery, costs
less, and never needs to be
replaced. Another reason for
choosing the serial EEPROM is that
there ús not enough RAM in the
16C54 for both the security codes
and the system-operating code.
When a caller enters four digits, the
codes in the EEPROM are read and
compared to the one the caller
entered. Since an EEPROM is similar
in operation to a standard EPROM,
it will not lose its memory when
power fails.
The beeping sound is generated
in software and consists of a tone
approximately kHz in frequency
1

at quarter- second intervals. Looking
at the schematic diagram (Fig. 1),
notice that there are two speakers
(SPKR1 and an alternate speaker)
shown connected to the circuit
and that in the same area there is
a resistor (R10) marked with an
asterisk. Normally the output of the
will produce suffi16C54 at pin
cient speaker volume for most purposes. In that case, R10 is a 68 -ohm
resistor (as indicated in the schematic), R15 and Q4 are not used, and
1

connected as shown.
However, if the normal volume is
insufficient, simply replace R10 with
a 2.2K resistor, install R15 and Q4,
and connect the speaker as indicated by the alternate speaker
connection. You can also install an
SPKR1 is

100 -ohm volume control
as shown in Fig. 2, which would

optional

allow you to adjust the output level.
In the event you decide to use a
volume control, use the higher powered output option.
The portion of the circuit consisting of BR1, Q2, Q3, and their associated components is used to detect
whether or not the telephone line is
in use. As was previously stated, if
you pick up the telephone when
you hear the alert tone and dial
" # # ", the answering machine will
be disconnected. That is accom-

processing.
The 16C54 microcontroller
(IC5) is programmed with the

software that makes Call Alert
perform its functions. Applying
power to the unit while H1 is
shorted causes it to go into the
program mode, which it confirms by emitting two beeps.
You can then program the

security codes that you've

4 5/8 INCHES

Fig. 3. Call Alert can be assembled using the construction method with which you are most comfortable;
for ease of construction, it is recommended that the project be assembled on printed- circuit board. Here
45
is a full-size template of the layout on which the author's unit was assembled.
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J1

IC5 to turn Q1 off, thereby releasing

and restoring the answering
machine to the telephone line.
RY1

Ic2Ò

IC3
D1

,711

-R15-

D4

-R1-

Ç7

C4

+

C5

C6

-R2- -R4- -R6I
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R5

..__
IC6

02

azzl...
4.--0

J C11
J
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i

IC5
RI9

i
I

-

04

09

01 XT

I

R14

-R10- -

RI
I

c10
I

03

'SEE TEXT

SPKR1'

Construction. There is nothing particularly critical about the construction of the Call Alert. Thus, the
circuit can be assembled on either
perfboard or a PC board. However,
for ease of assembly, it is recommended that a printed- circuit board
be used. You can either etch your
own board using the printed- circuit
template shown in Fig. 3, or purchase the board from the supplier
given in the Parts List. If you prefer
perfboard construction, be sure to
install XTAL1, C15, and C16 as close
to pins 15 and 16 of IC5 as possible.
Also, try to keep the wiring
between IC3, pin 6 and IC4, pin 7 to
a minimum distance.

recommended that you use
and IC5, since it is
best that they are not installed durIt is

ALTERNATE
SPEAKER
CONNECTION

Fig. 4. Assemble Call Alert using this parts- placement diagram as a guide. It's recommended that
IC sockets be provided for IC4 and IC5. When assembling the board, pay particular attention to the
orientation of Q4 and ICI, as the lead configurations of each must be modified to fit properly into
the circuit board (see text for details).

plished by IC5 turning on Q l which
operates RY1. When you hang up
,

the telephone, a disconnect signal
is sent to pin 2 of IC5. That causes

IC sockets for IC4

ing initial testing. Sockets are not
really needed for IC3 and IC6, but
they can be used if you wish. In any
event, once you've obtained all of
the parts listed in the Parts List, con-

struction can begin.
Assuming that you're using the
printed- circuit layout shown in Fig.
3, assemble Call Alert, guided by
the parts-placement diagram shown
in Fig. 4. When assembling the

board, pay particular attention to
the orientation of Q4 and Cl. The
center lead of each of those
devices is bent out toward the front
of the body. Also, be sure to
observe the correct polarity of the
I

electrolytic capacitors and all diodes.

Leave the installation of RY1, J2, J3,
and J4 for last, as doing so makes it
easier to assemble the unit.
In order for Call Alert to function
properly, IC5 (the PIC microcontroller) must be programmed with
the correct operating software. A
pre-programmed microcontroller is
available from the source listed in
the Parts List. If you wish to program
your own part, the source code is
available from the Gernsback FTP
site at ftp.gernsback.com. /pub/

call alert.exe.

46

The Call Alert prototype was housed in a small plastic enclosure of the type available from most
hobby electronics suppliers. Note that SPKR I is mounted to the lid of the enclosure and connected
to the circuit through short lengths of hook-up wire.
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Checkout Time. Once construction is complete, it is time to perform the initial tests on the unit. With
IC4 and IC5 removed from their

entries. Just ignore the reorder tone

PARTS LIST FOR THE CALL ALERT
SEMICONDUCTORS
LM78L05 5 -volt, 100 -mA, fixedvoltage regulator, integrated circuit
IC2 -LM78L 12 12 -volt, 100 -mA, fixed -

ICI-

voltage regulator, integrated circuit
IC3 -LM741 op -amp, integrated circuit
1C4- MC145436 DTMF decoder
integrated circuit (Motorola)
IC5- 16C54A -04P microcontroller,
integrated circuit
IC6-24LC01B serial EEPROM, integrated circuit
Ql, Q2- 2N4401 or 2N3904, generalpurpose, NPN silicon transistor
Q3, Q4- MPSA06 or MPSA56, NPN
silicon transistor
DI, D4- 1N4003 I -amp, 200 -PIV silicon rectifier diode
D2, D3- 1N5228B, 3.9 -volt, 0.5 -watt,
Zener diode
D5- 1N5245B, 15 -volt, 0.5 -watt, Zener
diode
BR1
-amp 200 -PIV, full-wave bridge
rectifier

-1

RESISTORS
(All resistors are 1/4 -watt, 5% units.)
RI
330,000 -ohm
R5, R6- 22,000 -ohm
R7-2200 -ohm
R8, R9, R13, R14- 10,000 -ohm
RIO 680- or 2200 -ohm (see text)
R11, R 12- 100,000 -ohm

R4-

R15-120-ohm
CAPACITORS
C1- 220-RF, 25 -WVDC, aluminum
electrolytic

sockets, apply power to J1.
Measure the voltage at IC4, pin 4
and IC5, pin 14. You should get a
reading of approximately 5 volts.
Next measure the voltage at pin 7
of IC3, which should be around 12
volts. If those voltages are correct,
remove power and install IC4 and
IC5. Make sure you have the speaker connected and do not install the
shorting header in H1. Apply power
to the unit; you should hear one
beep from the speaker, indicating
that the unit is probably operating

correctly. Again remove power
from the unit.
To program the security codes
into Call Alert, connect the telephone line to J2 and connect a
telephone to J3. Install a shorting
strip across H1 and apply power;
you should hear two beeps, indicating that the unit is in the program mode. The three security
codes are accessed by dialing 1, 2,

C2, C3, C6, C8, C11-0.1 -p,F, monolithic or ceramic -disc
C4, C5-0.01 -pF, monolithic or ceramic-disc
C7- 10-p,F, 25 -WVDC, aluminum electrolytic
C9, C 10-20-pF, ceramic -disc
-pF, 50 -WVDC, aluminum elecC12
troly-ic

-1

ADDITIONAL PARTS
AND MATERIALS
Jl -Wall- adapter compatible power -

inpu:jack

J2

J4- Modular telephone jack

H1-2- position header pin

XTAL1-3.579-MHz crystal

-12 -volt DPDT relay

RY1
SPKR1

-2 -1/2 -inch, 8 -ohm speaker

12 -volt DC wall adapter, enclosure_ IC sockets, volume control

(optional, see text), wire, hardware, etc.
Note: The following items are available
from ATC Electronics, PO Box
43033, Phoenix, AZ 85080: Tel. 602516 -2926; e -mail: sales @atcelectron
ics.com. A complete kit of parts (less
encl3sure) including all parts for both
high and low output option (except
the volume control) for $28.50; a
preprogrammed PIC 16C54 microcon
troller for $10; an etched and drilled,
primed- circuit board for $6.50; a
MC145436 DTMF decoder for $3.50.
Please add $4.00 to all orders for
shipping and handling. Allow 2
weeks for checks to clear.

or 3. Pick up your telephone handset (ignore the dial tone) and dial
1- 2- 3 -4 -5. The unit should then beep

two times, confirming that you
have programmed the security
code 2345 into location 1.
Hang up the telephone, disconnect power from Call Alert, and
remove the jumper from H1 Then
reapply power and you should
hear the single beep again. Pick up
the telephone handset and dial
2345. The speaker should begin
beeping. Wait a few seconds and
hang up the telephone handset.
When you do, the beeping sound
should stop. That confirms that the
disconnect circuit is functioning
.

properly.
You can now remove power,
install a jumper across HI, and pro-

gram the three security codes that
you wish to use. You can program
all three codes without having to
hang up between the different
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that comes from the telephone
company's central office when you
press the # key on your telephone.
When you have programmed all
three codes, hang the telephone
up, remove power from Call Alert,
and remove the jumper from H 1.
Once testing is complete, Call
Alert can be installed in a suitable
case. The most difficult part of this
process is insuring that the cutouts
for J2 -J4 are in the correct locations. You can use the assembled
board to make a paper template
for proper spacing and alignment.
Be sure to take into account the
height of the spacers used to
mount the board to the case. Install
the PC board into the case and
mount J1 and the speaker to the
case. Install the cover on the case

and it is ready for operation.
Connect the telephone line to J2,
the telephone to J3, and your
answering machine to J4. Power
the unit up and if you hear the single beep, your unit is operational.
Have someone call you and dial
one of the security codes when the
answering machine answers. Call
Alert will start beeping. At that
point, pick up the telephone, and
dial ## to confirm that the beeping
stops and that the answering
machine disconnects from the line.
When you hang up the telephone,
the answering machine will be
reconnected to the telephone line.
If you think that you will be
changing the security codes on a
frequent basis, you may want to
install a momentary pushbutton
switch in place of H1 Mount it so
that you have access to it without
having to open the unit's case.
Then when you need to change a
code, disconnect power, hold the
switch in, and reapply power. You
can release the switch after you
hear the two beeps. You do not
need to hold the switch in while
you are programming the security
codes. Once the new codes are
programmed, disconnect power,
wait about ten seconds and reap.

ply power.
Install several Call Alert units and
you will be able to enjoy peace
and quiet when you want to.
Remember, the sound of silence is
P
golden.
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Using A PC Keyboard
Need a cheap keyboard for
input on your latest project?
Look no farther than that old

IBM PC keyboard collecting
dust in your closet!
CRAIG PEACOCK

IBM keyboards -not really an
interesting topic, one would
expect. Why would you want to
learn about the keyboard interface? Thanks to the sheer volume
of IBM keyboards manufactured
each year, they can be a cheap
alternative to a keyboard on a
microprocessor -development system. Perhaps you want a remote
terminal. In that case, it's an easy
task to couple a keyboard and an
LCD module to a microcontroller.
Learning about the IBM keyboard interface doesn't limit you to
using the keyboard itself. Remember,
the keyboard is only one half of the
system. That keyboard jack on your
computer can also be used with
devices that appear to be keyboards from the computer's point
of view. After all, if it looks like a keyboard, walks like a keyboard, and
quacks like a keyboard.,.
Seriously, though, if you have an
RS- 232 -based device such as a
barcode scanner that you want to
use with existing software that only
allows you to key in numbers or letters, you could design a little box to
convert the RS -232 output into keyboard transmission codes. From the
software's vantage point, you're not
using a scanner, you're just typing
on the keyboard at a furious rate!
In this article, we're not only
going to teach you about the keyboard interface protocol, we're
going to build a test interface so
you can see the keyboard protocols in action. This interfacing
example uses a 68HC705J A micro controller to decode the transmissions from an AT -style keyboard and
output the ASCII equivalent of the
key pressed at 9600 BPS.
1

48

Note that we're only dealing
with AT keyboards. If you have any
XT- format keyboards, consider placing them in a museum. Since XT keyboards use a different protocol
compared to the AT, the code contained here will be incompatible. If
you research the protocol on your
own, you could apply the knowledge gained here to work with
those obsolete devices. Again, if
you want to try your hand with XT
keyboards, you're on your own.
PC Keyboard Theory. The IBM keyboard uses a serial protocol to send

"scan codes" to your computer.
The scan codes tell your system
what keys you have pressed or
released. Take, for example, the "A"
key. That key's scan code is 1C in

hexadecimal notation (28 in the
base 10 counting system favored
by humans). When you press the "A"
key, your keyboard will send 1C, or
00011100 down its synchronous serial line. If, after a moment, you are
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holding the key down, the keyboard keeps track of how long you
hold that key. When that time
exceeds the "auto- repeat" delay
programmed into the keyboard
(called the "typematic delay "),
another 1C code will be sent. That
keeps occurring until either another
still

key is pressed or the "A" key is released.
When the key is released, another code is sent. In our previous
example, releasing the "A" key will

cause the keyboard to send two
scan codes: FO (hexadecimal), to
tell you that the key with the preceding scan code has been released,
followed by the scan code of the
key that was released-1C in our
example.
The keyboard has only one code
for each key. It doesn't care if the
shift key has been pressed; those
keys have their own scan codes as
well. It will still send you the same
code whether you're typing a capital or a lower-case letter. It's up to
your system's BIOS code to keep

Besides scan codes,
commands can also be sent to
and from the keyboard. See the
sidebars for detailed information on
the various commands; "Computerto- Keyboard Commands" lists the
commands that you can send to a
keyboard while "Keyboard -toComputer Commands" deals with
commands and responses that the
keyboard can originate. By no means
are those lists complete; only some
of the more common and useful
commands are mentioned.
We've already talked about one
example of sending a command
to the keyboard above. Remember
when we talked about turning on
the status LEDs when a key such as
the scroll lock or caps lock is
pressed? Now that you understand
the basic flow of information between keyboard and computer,
the details of what commands are
available and how they work will
make more sense.
If you've wondered why the keyboard would need to send commands to the computer in addition
to keypress scan codes, the descriptions of the keyboard-to-com puter commands should clear that
up. For example, if the keyboard
receives a command that doesn't
make sense, it can request a
resend of the last command in
case electrical noise was interfering with the cable between keyboard and computer.

Commands.

track of that and take the appropriate action. In fact, the keyboard
doesn't even process the number lock, caps -lock, and scroll -lock keys.
When you press the caps -lock key,
for example, the keyboard will send
the scan code for the cap -locks
key: 58 hexadecimal. Your computer (through the part of its BIOS
code that handles the keyboard)
then sends a code to the keyboard
to turn on the caps lock LED.
Since an AT -style keyboard has
101 keys (up to 107 in the modern
variants) and 256 available 8 -bit
codes, you only need to send one
byte per key, right?
Wrong. Unfortunately, a handful
of the keys found on your keyboard
are "extended" keys, requiring two
scan codes. Those keys are preceded by an EO code. To make
matters worse, it doesn't stop at
two scan codes either. How about
the scan code El, 14, 77, E 1, FO, 14,
FO, 77! That can't possibly be a valid
scan code.
Wrong again. It happens to be
the code that's sent when you
press the pause /break key. Don't
ask me why the designers made it
so long; maybe they were having a
bad day!
When an extended key is released,
you would expect that the release
code combination would be FO to
start the release sequence followed by EO and the scan code of
the key being released. Again, for
whatever reason or whim the design
engineers had all those years ago,
EO is sent first followed by FO when
an extended key has been
released.

As mentioned in the
computer-to-key for
the
sidebar
board commands, an AT keyboard
has two sets of scan codes built

Scan Codes.

it. The more common scan
code set, set number 2, is detailed
in Fig. 1. Note that each scan code
is listed below the legend that is
printed on the key caps. The only
exceptions to that are the extra
long codes for the "print screen"
and "pause /break" keys. As with all

into

other codes listed in this article, the
scan codes are in hexadecimal;
the scan code for the escape key is
76 hexadecimal, 01110110 binary,
or 118 decimal.
As you can see, the scan code
assignments are quite random. In
many cases, the easiest way to
convert the scan code to ASCII is to
use a look -up table. However, that's
getting a bit ahead of our story;
we'll take that up when we talk
about a demonstration project
and its accompanying software.

Keyboard Connectors. The PC's AT
keyboard is connected to external
equipment using four wires. Those
wires are shown in Fig. 2; Fig. 2A
shows the pinout for the older-style S-

pin DIN plug that was borrowed from
XT design. In the early days of the
AT, keyboards usually had a switch
on the bottom that let you select
between the XT and AT protocols.
That way, you could use the keyboard with any available computer.
With the advent of the IBM PS/2
system in the late 198Os came the
newer style of keyboard plug; its
pinout is shown in Fig. 2B. While the
original intent was to prevent non PS/2 keyboards from being attached
to PS /2 machines, today's systems
are becoming smaller and sleeker.
Having a smaller plug for the key-
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keyboard
NO CONNECTION

+5 VOLTS

KEYBOARD
DATA
KEYBOARD
CLOCK

uses

a bidirectional scheme

we mentioned before, the least -significant bit is always sent first.

on its I/O lines so that either device can
send information to the other. The computer has the ultimate priority over
direction. At any lime, it can send a

command to the keyboard, although
that isn't recommended.
The keyboard is free to send
NO CONNECTION
data to the computer when both
KEYBOARD DATA
the data and clock lines are idle; a
logic high (5 volts) represents that
state. The clock line can be used as
6
a "clear -to- send" line. If the comKEYBOARD CLOCK
puter takes the clock line low, the
NO CONNECTION
keyboard will buffer any data until
+5 VOLTS
the clock is released by going high.
B
Taking the data line low means that
Fig. 2. While the connectors for an older -style the computer is going to
send a
DIN (A) and a PS/2 -style mini -DIN (B) conneccommand to the keyboard.
tor have a different number of pins, the signals
Data is transmitted from the keythat they carry are the same.
board to the computer with an 11bit frame. The first bit is a start bit
board is a definite help in that (Logic 0) followed by eight data bits.
area. Unfortunately, the downside is The data bits are sent least-signifithat PS /2 -style mice have the same cant bit first. An odd parity bit and a
plug. Anyone who has accidentally stop bit complete the transmission.
mixed the two connectors will The falling edge of the clock defines
attest to the fact the results, while when to read each bit.
not catastrophic to the equipment,
Figure 3A shows a one -byte
make troubleshooting annoying transmission from the keyboard to
and confusing, especially when the computer. Although the diayou're trying to figure out why gram shows the keyboard data
you're getting the famous error changing on the rising edge of the
message, "Keyboard Not Found. clock, that is not necessarily the
Press F1 to continue."
case. Data can change at any
A fifth wire can sometimes be time as long as the next bit is stable
found that was once a keyboard before the next falling edge of the
reset, but today is left disconnect- clock line. The keyboard generates
ed on AT Keyboards. When we say the clock as well as the data. The
"keyboard reset," we mean reset- frequency of the clock signal typiting the microcontroller inside the cally ranges from 20 to 30 kHz. As
keyboard, not the reset command
that you issue to the computer with
the "three- finger salute" CRTL -ALTDELETE. An AT keyboard can be reset
by sending the FF hexadecimal
software command, making the
hard -wired reset line redundant.
START
0
2
3
Both the keyboard -clock and key4
board -data pins are open- collecA
tor bi- directional I/O lines. The bidirectional feature lets the host talk
to the keyboard using those lines as
needed.
Note that most keyboards are
specified to draw a maximum current load of 300 mA. That will need
2
0
3
to be considered when powering
your devices.
B

Host-to- Keyboard Protocol. The
waveform for sending a command
to the keyboard is shown in Fig. 3B.
The transfer is initiated by taking the
keyboard data line low. To prevent
the keyboard from sending data at
the same time, it is common to take
the clock line low for more than 60
microseconds -more than one bit
length. Then the data line can be
taken low, at which time the clock

A

1

1

Keyboard-to- Computer Transmission.
50 As mentioned before, the PC's

line is released.
The keyboard responds by gen-

erating a clock signal on its clock
line. That process can take up to
10 mS. After the first falling edge
has been detected, the computer places the first data bit on the
data line. The keyboard reads
that bit on the next falling edge,
after which the data can be
replaced with the next bit. This
process is repeated for all eight
data bits. After the data bits
come an odd parity bit.
Once the parity bit has been
sent and the data line is in an idle
(high) state for the next clock
cycle, the keyboard will acknowledge the reception of the new
data. The keyboard does that by
taking the data line low for the next
clock transition. If the data line is
not idle after the tenth bit (start bit
+ 8 data bits + parity bit), the keyboard will continue to send a clock
signal until the data line becomes
idle.

5

6

7

P

STOP

4

5

6

7

P

ACK

Fig. 3. When the keyboard sends data, the individual bits are to be read on the falling edge of the
clock signal (A). The same arrangement is followed when sending a command to the keyboard (B).

Note that the keyboard sends the acknowledge signal

if the data

was properly received.
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Fig. 4. With a simple single-chip microcontroller, you can interface a keyboard to any project that
you want. Note that the interface is small enough to fit inside the keyboard, making it a truly portable

interface.

An Example Keyboard -to -ASCII
Decoder. To demonstrate the protocols at work, let's build a small
microcontroller -based circuit. Using
a 68HC705J1A single -chip microcontroller, we'll read data from the
keyboard, convert the scan codes
into ASCII, and send that out in RS232 format at 9600 baud. However,
we won't stop there. To see the bidirectional use of the clock and
data lines, we'll also control the
number -lock, caps-lock, and scroll lock LEDs.
While the circuit is an interesting
demonstrator, it can be used for a
wide range of purposes. If you
team it up with a reasonably sized
four -line by 40-character LCD panel,
you could have yourself a small
portable terminal. You could also
use it with a microcontroller devel-

opment system. The 68HC705J1A in
a one -time -programmable (OTP)
version is only a fraction of the cost
of a 74C922 keyboard decoder
chip, which only decodes a 16-key
matrix keypad.
The keyboard doesn't need to
be expensive either. Most people
have old keyboards hidden away
closet or on a shelf. As long as
it's an AT keyboard, it's useful.
Remember that XT keyboards will
not work with this program. With the
in a

introduction of USB keyboards,
there will be many redundant AT
keyboards waiting to be used.

Circuit Description. The schematic
diagram shown in Fig. 4 is our

demonstrator circuit. As you can
see, the hardware portion is minimal. The software is designed to run
at 2 MHz; a 4 -MHz crystal is needed
for XTAL1 since IC1 divides that fre-

quency by

2 to get the microcontroller's internal bus speed. The timing for the RS -232 transmission is
based on the bus speed. If you
want to use a different frequency,
you'll have to do some heavy
reworking of the software,
Serial output is on pin 13 of IC 1.
Although the signal is in the RS -232
format, it is not at RS -232 voltage levels. If you want to connect it to any
true RS-232 devices, you will need
some sort of RS -232 level converter
circuit; Maxim makes several types
of conversion chips that work well for
that purpose. If you are familiar with
the design of whatever piece of
equipment you'll be connecting the
circuit to, you might be able to
bypass the equipment's RS-232 input
circuit that translates the voltage levels back to 5 -volt logic. If that's the

ED -Set Status LEDs. This command

can be used to turn on and off the
Num Lock, Caps Lock, and Scroll
Lock LEDs. After receiving the ED
command, the keyboard will reply with
an acknowledge byte (FA) and wait for
another byte that determines the LED
status. Bit 0 controls the Scroll Lock,
bit 1 the Num Lock, and bit 2 the
Caps lock. Bits 3 to 7 are ignored.
EE -Echo. Upon sending an Echo com-

mand to the keyboard, the keyboard
should reply with an echo (EE).

FO-Set Scan Code Set. Upon sending
the keyboard will reply with ACK
(FA) and wait for another byte, 01-03,
FO,

which determines the scan code to be
used. Sending 00 as the second byte
will return the scan code set currently
in use. The default scan set is scan
set 02. Set 2 scan codes are the set
discussed in this article.

F3-Set Typematic Repeat

Rate. The

keyboard will acknowledge this command with FA and wait for a second
byte, which determines the typematic
repeat rate.

F4- Keyboard

Enable. Clears the keyboard's output buffer, enables keyboard scanning, and returns an
acknowledgment.

F5-Keyboard

disable. Resets the keyboard, disables keyboard scanning,
and returns an acknowledgment.

FE- Resend.

Upon receipt of the resend
command, the keyboard will retransmit the last byte sent.

FF- Reset. Resets

the keyboard.

ICI-68HC705J1A

case, you can connect both
devices together directly. However, if
you need to have a length of cable
between them, you'll need to follow
the RS -232 conventions for reliable

-4

transmissions.
The keyboard is connected to
pins 11 and 12 of IC through J1.

PARTS LIST FOR THE
KEYBOARD INTERFACE
one -time programmable microcontroller, integrated
circuit
XTALI
-MHz crystal
CI, C2- 27 -pF, ceramic -disc capacitor
R1 -R4 -4700 -ohm, '/4-watt, 5% resistor
JI 5 -pin female DIN or 6 -pin female
Mini -DIN connector
Socket, wire, hardware, etc.
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Since it requires open collector/

open drain outputs, ICI's Data
Direction Register (DDR) is used to
switch between high impedance
for receiving signals from the key-
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KEYBOARD -TO- COMPUTER
COMMANDS

LISTING
Receive

1

FA- Acknowledge.

bclr clk, DDRA

;Number of Bits
;Clear Parity Register
;Clear to Send

AA- Power -on self -test passed

brset clk, PORTA,*
brset data, PORTA, Receive

;wait on idle Clock
;False Start Bit, Restart

Idx #08

dr

(BAT Completed).

PAR

EE -Echo command response (see Echo

command in Computer -to- Keyboard
Commands sidebar).

LISTING 2
Recdata

FE- Resend -Upon

receipt of the resend
command, the computer should
retransmit the last byte sent.

Recset

ror byte
jsr highlow
brset data,PORTA,Recset
bclr 7,byte
jmp Recnext
bset 7,byte

;Wait for high to low Transition

inc PAR

00 -Error or buffer overflow.

Recnext

FF -Error or buffer overflow.

board and a logic 0 when sending
commands to the keyboard; we'll
discuss the software details later.
Resistors R3 and R4 pull the pins
high to create a logic when sending a command.
A "reset" line on pin 13 sends out
an active -low pulse whenever the
ctrl -alt- delete combination is pressed
on the keyboard. That lets you send
a hardware reset signal to whatever device you're controlling. In
addition, three other output lines
on pins 6, 7, and 8 correspond to
the caps -lock, number -lock, and
scroll -lock keys. With those keys, you
can control any on -off function
that you want; ICI's software handles turning the keyboard LEDs on
and off as needed.
The power supply can create a
slight problem. A standard keyboard can drain up to about 300
mA; it's a good idea to use a separate regulator rather than trying to
run everything off of one 7805.
While decoupling capacitors are
not shown in Fig. 4, they are recommended for reliable operation.
Consult the MC68HC705J A data
sheet for more information.

decx
bne Recdata

;Loop until 8 bits been received

LISTING 3
highlow

brclr clk, PORTA,`
brset clk, PORTA,*

;Loop until Clk High
;Loop until Clk Low

rts

1

1

Software. The software for the
demonstrator circuit, while only 999
bytes long, is over 19 pages when
the source code is printed out. For
that reason, it can be downloaded
from the Poptronics FTP site at

ftp.gernsback.com/pub/pop/pc_
52

keyboard.zip. Most of it (hopefully)
is easy to follow. Select bits and
pieces are published here; we'll be

LISTING 4
IdaPORTA
rola
rola
eorPAR
#$01
and
r_error
beq

;
;

;

Msbit is Parity
Shift MSbit to LSbit
thru carry

LISTING 5
jsr highlow
brclr data,PORTA,r_error
bset clk,DDRA

;Stop Bit Detection

;Prevent Keyboard from sending data
;(Clear to Send)

rts

LISTING 6
r_error

Ida #$FE

;Resend

sta byte
jsr Transmit
jmp Receive

;Try again

LISTING 7
transmit

Idx #$08

;8 Data Bits

bset clk,DDRA
Ida #$13
jsr delay
cira
bset data,DDRA
bclr clk,DDRA
jsr highlow

;Set Clock Low
;Delay 64uS

referring to them as we explore
how the software works.
The software has some nice features when used as an interface to
a microcomputer development
www.americanradiohistory.com
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;Clear Parity Register
;Set Data Low
;Release Clock Line

system. Many times, you'll find yourself having to input various numbers when creating or debugging

an assembly- language program. If
you've worked with programming at

LISTING 8
loop
space
mark
next

ror byte
bcs mark
bset data, DDRA
jmp next
bclr data, DDRA
inca

;

;

;

jsr highlow
decx

;

Clear Bit
Clear Bit
Parity Calculation
Wait for high to low transition

bne loop

LISTING 9

LISTING

and #$01

Ida #$FF

error

bne clr_par

set_par
clr_par
tr_ackn

11

;Reset

sta byte
jsr transmit

bclr data,DDRA
jmp tr_ackn
bset data,DDRA
jsr highlow

rts

LISTING 10
;Release Data Line

bclr data, DDRA
jsr highlow
brset data, PORTA,error
brclr clk, PORTA,*
bset clk, DDRA

;Check for Ack
;Wait for idle line
;Prevent Keyboard from sending data
;(Clear to Send)

rts

that low of a level, you know the
annoyance of having to set a particular byte to a certain value. In a
Windows environment, you have the

option of entering a direct ASCII
code into a word processor with the
numeric keypad. For example, if
hold down the ALT key while typing
"0174" on the keypad, get the following symbol on the screen: O. The
actual symbol that you get depends
on the font that you're using. The
point is that you can access any of
the 256 characters in a standard
font without the need for a special
key on the keyboard. In a similar
manner, the keyboard-interface software has a similar capability. When
you enter a decimal number while
holding down one of the ALT keys, the
number is sent in binary format to
the target system; ALT + 255 results in
the value FF (hexadecimal) being
sent to the system. call that feature
the "Direct Decimal Enter" routine.
Unlike the PC, you can use either the
numeric keypad or the numbers
along the top of the keyboard.
Since I'm targeting a microcomputer development system, the
Direct Decimal Enter routine is
complemented with a "Direct Hexadecimal Enter" routine
function
I

I

I

-a

not found in a PC operating system.
is accessed in a similar
manner, only you press and hold
the CTRL key while entering a hexadecimal number.
The software outputs data in
ASCII using the RS -232 serial protocol
at 9600 bits per second. If you want
to use it with a development system,
you can tap it in after the RS-232 line
transceivers to save you a few dolThat feature

lars on RS-232 level converters.

Reading Keyboard Data. The first
section has to do with receiving
data from the keyboard. Remember
what we learned about stopping
the keyboard from sending any
data? As it can take considerable
time to decode the keys pressed,
we must do that or some of the
data might be lost or corrupted.
The first part of the program in
Listing keeps the keyboard clock
line low, unless it is ready to accept
data. A loop retrieves the data bits
from the keyboard with index register X containing the number of bits
to be received. The PAR variable will
be used to verify the parity bit at
the end of the transmission; we
must clear it first. We can then
place the keyboard clock line in
1
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the idle state so that the keyboard
will start transmitting data if a key
has been pressed. The program
then loops while the clock line is
idle. If the keyboard clock goes low,
the loop is broken and the keyboard data pin is read. That should
be the start bit, which should be
low. If it isn't, we branch to the start
of the receive routine and try again.
Once the start bit has been
detected, the 8 data bits follow
(Listing 2). The data is only valid on
the falling edge of the clock. The
subroutine "HIGHLOW," shown in
Listing 3, waits for the falling edge of
the clock. After the falling edge, we
can read the level of the keyboard
data line. If it is high, we set or clear
the most significant bit of the byte
as needed. Note that if the bit is set,
PAR is incremented to keep track of
parity for verification when the parity bit is received. Index register X is
decremented as we have read a
bit. It then repeats the above
process, until the entire 8 bits have
been read.
After the 8 data bits, comes the
dreaded parity bit. We could ignore
it if we wanted to, but it's better to
do things the right way; see Listing 4.
The PAR variable has a tally of the
number of 1s. The keyboard uses
odd parity, so the parity bit should be
the complement of PAR'S least signifi-

cant bit. By ExcLuslvE-oR -ing PAR with
the parity bit, we get a if both the
bits are different. That means that the
parity bit checks out.
Since we're only interested in the
least significant bit, we can exclusive-oR the accumulator with PAR.
then single out that bit using the
AND function. A zero means that a
parity error has occurred and the
program branches to the error -handling routine, R_ERROR.
After the parity bit comes the
stop -bit routing of Listing 5. Again,
we can ignore it if we desire. However, we have chosen to branch to
the error routine if the stop bit is clear.
1

When Something Goes Wrong.
What you do for error handling is up
to you. In most cases, it will never be
executed. In fact, don't yet know if
the error -handling routine shown in
Listing 6 works! I've tried it out in
close proximity to the washing
(Continued on page 69)
I
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Real -Time Data Acquisition/Control System

CIRCLE
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breadboarding area has a total of 2520
uncommitted tie points, enough space
for circuits containing 24 ICs of 14 pins
or equivalent.
The PB -503 has a list price of
$299.95

GLOBAL SPECIALTIES
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WITH LABVIEW RT, ENGINEERS
and scientists can now develop their
high -speed data acquisition, control,
test, and discrete and process -control
applications on a standard Windows PC.
Using pull-down menu commands, the
developers can download the applications across an Ethernet network to run
reliably on a PXUCompactPCl embedded controller.

Once embedded, LabVIEW RT
applications acquire analog and digital

I/O through National Instruments'
data -acquisition and signal- conditioning
modules plugged into the PXI system
chassis. Then users can easily address
their real -time application demands
with a modular PXI platform that offers
a wide variety of high- performance data
acquisition modules; distributed, real time execution; and headless operation.
LabVIEW RT is an easy-to -use graph-

programming environment for
development and deployment of embedded, real -time applications. Data logging, real -time data acquisition, and
analysis applications developed with
LabVIEW RT or LabVIEW remotely
handle communication and control of
embedded LabVIEW RT applications
across Ethernet networks.
Current PXI system users can transical

form their existing Windows-based PXI
controller into an embedded, real-time
engine and achieve reliable, deterministic
system performance with a LabVIEW RT
upgrade. An embedded PXI controller
preinstalled with the LabVIEW RT real time engine is available as well.

The LabVIEW RT Development
System retails for $3495.

NATIONAL INSTRUMENTS
11500 N. Mopac Expressway
Austin, TX 78759 -3054
800 -258 -7022
www.ni.com

Breadboard Workstation
IDEAL FOR ANALOG, DIGITAL, AND
microprocessor circuit design, the Model
PB -503 Bench Top Workstation takes up
just over one square foot of desk space
and delivers the performance of a full
test bench. It features a removable
breadboard area and optional additional
breadboard socket plates. Other new
features include eight red and green
buffered logic LED indicators and eight
individual selectable logic switches.
The PB -503 is a complete design
workstation, including instrumentation,
breadboarding, and a rugged DC regulated power supply. The removable
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1486 Highland Ave., Unit 2
Cheshire, CT 06410
800-572 -1028
www.globalspecialties.com

Interconnect Video Cables
THE HDB 15 -PIN INTERCONNECT
Video Cables are manufactured from components specifically engineered for the
transmission of HDTV signals, ensuring
wide bandwidth and low capacitance.
These cables are designed for interconnections between video processors, video
switchers, monitors, LCD panels and
projectors, computers, and other devices
with HDB 15 -pin connectors.
The high degree of shielding for all
the internal conductors on the HDB
cables provides an extremely low noise
signal medium, while the tip-to -tip 75ohm impedance design ensures com-
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plete signal absorption at the display
device. The cables are available in three
configurations: HDB15MM, HDB15M/3R,
and HDB15M/5B.
The suggested retail prices for the
HDB15 Cables range from $90 to $150
for the first one or two meters and from
$40 to $50 for each additional meter.

TRIBUTARIES

EXTECH

D-H
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1307 East Landstreet Road
Orlando, FL 32824 -7926
800 -521 -1596

only nine pounds, is a completely selfcontained design with its own OS and a
gas- plasma display that produces 64 by
128 resolution of spectrum- analysis
data -no personal computer is needed.
The Iasys HT has an MSRP of
$3995.

www.tributariescable.com

Data Acquisition

Microcontroller

DESIGNED FOR CONTROL APPLIcations, data acquisition, and rapid development, the BasicX BX-24 microcontroller
is a complete system in a tiny 24-pin module. The BX-24 features an on-chip multitasking operating system, WEE floating point number capability, and 19 bits of programmable I/O. Programs are compiled
on a Wmdows PC and then downloaded
in-circuit, via a serial port, allowing for
rapid development and easy field upgrades.
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The BX -24 has 32K bytes of in-circuit downloadable EEPROM for code,
data tables, and logging; 400 bytes of
RAM; and 465 bytes of non -volatile
variables. The core controller of the
BX-24 is the Atmel AVR.
The BX-24 Development System,
which includes one BX-24 chip; BX -24
Development board; power supply; and
CD -ROM with compiler, editor, down loader, and documentation sells for $99.
NETMEDIA, INC.
10940 N. Stallard Pl.
Tucson, AZ 85737
520- 544 -4567
www.basicx.com

AUDIOCONTROL

A
AUTO POWER OFF
DIGITAL MULTIMETER

38109

www.audiocontrol.com
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by 2.7 inches. Providing a 4000- count,
high- contrast LCD display with bargraph, this autoranging DMM reads
AC/DC voltage, current, and resistance.
Additional functions include Logic test,
diode and continuity tests, Data Hold,
Range Hold, Auto Power Off, and overrange and low battery indications. There is
a special compartment in the case that
accommodates the integrated test leads.
The Model 38109 Mini Pocket
Multimeter has a list price of $29.
EXTECH INSTRUMENTS CORP.
285 Bear Hill Road
Waltham, MA 02451
781 - 890-7440

SMALL ENOUGH TO FIT IN THE
palm of your hand or be carried in your
pocket, the Mini Pocket Multimeter
56 (Model 38109) measures just .75 by 4.6

Voltage Testers

THESE TWO

NON -CONTACT

voltage testers offer efficient, safe voltage detection for different applications.
The Low -Volt Circuit Alert (Model GVD504L) provides non -contact detection of
12 -90 volts AC. It is designed for work
with low -volt controllers, such as thermostats and garage -door openers, as
well as low -voltage outdoor lighting.

www.extech.com

Acoustic Analyzer
DESIGNED FOR OPTIMIZING 5.1and 7.1- channel surround -sound systems, the lasys HT portable acoustic analyzer is easy to use. Its highly sophisticated fuzzy logic software performs statistical analyses of amplitude, frequency,
and time responses. The output to the
user can be as simple as specific recommendations for bandpass levels, channel
delays and equalizations, optimal speaker positioning, system equalization, and

more.

Mini Pocket Multimeter

22410 70th Avenue West
Mountlake Terrace, WA 98043
425 -775 -8461

The Iasys HT package combines a
high- precision digital real -time spectrum analyzer with pink -noise and sine wave and single -sweep wave generators,
supplied with a calibrated microphone.
The portable analyzer, which weighs
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The Adjustable Circuit Alert (Model
GVD-505A) provides non-contact detection of 24 to 600 volts AC. The
adjustable setting enables users to fine tune the sensitivity to help distinguish
polarity on a line, to detect the presence
of lower voltages, or to detect live
unshielded power lines behind drywall.
The Low-Volt Circuit Alert has a
retail price of $10 and the Adjustable
Circuit Alert retails for $14.
GARDNER BENDER
6100 N. Baker Road
Milwaukee, WI 53209
414-352 -4160
www.gardnerbendercom
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Crash Course in Digital Technology,
Second Edition
by Louis E. Frenzel,

Jr.

Newnes, Butterworth -Heinemann
225 Wildwood Ave.
Woburn, MA 01801
800 -366-2665 or 781- 904 -2500
www.bh.com

$36.95
In an easy-to-understand format, this
book explains the basics of digital electronics theory and circuits. Combined
with the two other titles in the Crash
Course series, Electronics Technology and
PC and Microcontroller Technology, this
book forms a complete course in electronics and microcomputer technology

CRASH COURSE
DIGITAL
TECHNOLOGY

Filled with time- saving tips, surprising
tricks, and practical information, the
second edition covers all models, including Palm 11h, Palm IIIe, Palm V, Palm
Vx, and Palm VII. It also reviews such
clones as the Handspring Visor and IBM
Workpad. New chapters show readers
how to check Web pages or e-mail with
the wireless Palm VII, synchronize Palm
database and spreadsheet files with
applets, and write Palm VII Web- search
applets of your own.
The included CD -ROM contains over
3100 Palm programs, hand -picked from
PalmCentral.com. The illustrated catalog
(for Macintosh or Windows 9x) searches,
sorts, and describes each application.

"teleforce." In 1935, Tesla claimed a
method to transmit mechanical energy
with minimal loss over any terrestrial
distance that he termed "the art of
telegeodynamics."
These two important papers, hidden for
more than 60 years, are presented here for
the first time. This work also includes explanations of the more technical and functional
aspects of the two devices, as well as historical background. The bibliography and
appendix provide a wealth of related material and information for future research.

Digital Frequency Synthesis
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Bar -Giora Goldberg
LLH Technology Publishing
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800 -247-6553 or 540 -567 -2000
www.LLH-Publishing.com
$49.95
by
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Each chapter includes learning objectives, clear explanations and examples, and
a self -quiz. The included drill- and-review
software allows students to test themselves.

Subjects covered include Programmable
Logic Devices; BCD, ASCII, and hex;
decoders, multiplexers, and pantry circuits;
and troubleshooting methods.
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www.oreilly.com
$29.95

Telegeodynamics Proposals
edited by Leland L. Anderson
Twenty -First Century Books
P.O. Box 2001
Breckenridge, CO 80424

970 -453 -9293
www.tfcbooks.com

$24.95
In 1934, the unorthodox inventor
Nikola Tesla announced a particle-beam
projector intended as an instrument of
national defense. He called this system

IDiVow

Digital
FrequencySynthesis
Demystified

To order books in
this magazine or,

any book in print. Please call anytime day or
night: (800) BOOKS -NOW (266-5766) or (801)
261 -1187 ask for ext. 1454 or visit on the web
at http://www.BooksNow.com/electronic-

snow.htm.
Free catalogs are not available.
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The focus of this book/CD -ROM package
is on the latest techniques in digital fre-

quency synthesis, including direct digital
synthesis (DDS) and fractional -N PLLs. It
covers synthesis parameters and techniques, system analysis, DDS architecture,
PLL synthesis, compression algorithms,
and the latest IC synthesizers.

Frequency synthesis is used in cellular telephony, military radios, CB radios,
consumer electronics, and numerous
other applications. Recent advances in
direct digital synthesis and PLL have
made digital approaches extremely popular, and designers need to access the
most current information possible. The
accompanying CD -ROM contains software tools to help designers understand
and use the latest techniques in this

Computational Principles of Mobile

THE FORREST MIMS

Robotics

CIRCUIT

by Gregory Dudek

Cambridge University Press
40 West 20th Street
New York, NY 10011 -4211
800 -872 -7423
www.cup.org
$29.95

Unlike the robots of Isaac Asimov and
other popular science fiction writers,
actual autonomous robots must negotiate moving, sensing, and reasoning
out the environment. This book
describes the way in which existing
robotic systems have addressed these
three tasks.

field.

Awesome Experiments in

Electricity

an Magnetism
DiSpezio
Sterling Publishing Co., Inc.
387 Park Avenue South
New York, NY 10016
212 -532-7160
www.sterlingpub.com
$7.95

COMPUTATIONAL
PRINCIPLES OF
MOBILE ROBOTICS

by Michael

Older electronics enthusiasts begin as
little enthusiasts. This kid-centered family introduction to electricity is charmingly illustrated by Catherine Leary and
contains instructions for over fifty
experiments that can be easily performed with easily purchased items or
common household objects.
Experiments in static electricity, current electricity, magnets and magnetism
are all found in this book. Among the
interesting experiments are constructing
a Morse code transmitter, along with
information for sending Morse code.

experiments in

electricity &
magnetism
ti

tional methods of programming robotics rather than the hardware construction methods. Mobile robots of all kinds,
vision -based and non -visual sensor technologies, and software architectures
used to represent and reason about space
are all covered thoroughly.

The Forrest Mims Circuit

Scrapbook, Vol. II
by Forrest M. Mims, III
LLH Technology Publishing
3578 Old Rail Road
Eagle Rock, VA 24085
800 -247-6553 or 540-567 -2000

any book in print. Please call anytime day or
night: (800) BOOKS -NOW (266 -5766) or (801)
261 -1187 ask for ext. 1454 or visit on the web
at http://www.BooksNow.com/electronicIlluureted by Catherine Geary

Selected from circuits previously published in Modern Electronics, this collection of classic circuits has something for everyone. In a readable and
"user- friendly" style, the author
explains how to build and experiment
with the circuits. Many of them are
optoelectronic in nature, detecting or
emitting light.
Hand -drawn schematics, detailed
theory of operation, and construction
hints are part of each circuit description.
Some of the circuits are for audio synthesizers, fiber -optic sensors, laser-diode
devices, piezoelectronics, and radio control systems.
The LP is Back!

To order books in
this magazine or,

Michael DiSpezio

$24.95

The authors emphasize the computa- from Audio Amateur Inc.
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PO Box 876
305 Union St.

NH 03458 -0876
888 -924 -9465 or 603- 924-9464
Peterborough,

www.audioXpress.com

$7.95

These articles come from the pages of
Audio Amateur and numerous other
periodicals. They were published during
the peak of the technology of the longplaying (LP) record, culminating in the
70s. Although that time has passed, the
LP record has never completely disappeared from the music scene.
A useful reference for collectors of
both vintage LPs and today's new
pressings, the book provides a basic
understanding of the current state of
LP technology. A continuing mix of
theory; information on cleaning, maintenance and storage of disks; and tips
on modification of LP and other audio
equipment, the articles help both new
and experienced collectors achieve the
best reproduction possible with this

medium.

SERVICE CLINIC

SAM GOLDWASSER

Optical Sensors in VCRs
I
I

know I promised that this month we
would deal with problems like "My
VCR totally ignores me," but we're
going to take a slight detour from our
original plan. Before we tackle that, let's
take a look at some of the common types
of sensors found in VCRs, the problems
that they cause when they fail, and some
useful testing techniques that will help
you find the fault and fix it.

IF LEC

EGT

The VCR may simply shut down and
refuse to do anything. VCRs with
incandescent lamps were often
designed to figure out that the light
bulb was burnt out, since it was drawing no current, and then shut down
or flash an error code.
The VCR may go through the
motions of playing a pre- recorded
tape thinking that a tape is present
because the sensors return signals
indistinguishable from what it would
see if a tape were present. Eventually,
it may give up and shut down.
The VCR may do strange things when
you attempt to load a cassette since
the microcontroller is receiving conflicting signals-the cassette is out,
but the sensors think otherwise.

BOT

dio

Sensor

_;rrs_r

Tape Start/End Sensors
VHS cassettes have a clear leader
and trailer to make it easy for the VCR
to detect the beginning and the end of
the tape (see Fig. 1). A light source

pokes up into the center of the cassette.
The light passes through passages in
the plastic housing, through the clear
portion of the tape as it leaves and
enters the cassette, and finally falls on
photodetectors that are on either side
of the cassette.
A failed light source is common in
older VCRs where the light source was
an incandescent lamp. It is a rare fault in
modern VCRs, because today's breed
uses an infrared LED. However, when
this light source does fail, it can produce
a number of symptoms:

or Incandescent Lamp

Supply Feel

Reel Leck:

T,yk:e.ip Reel

VHS Tape Cassette with Top Removed Showing
Optical Path for BOT and EOT Sensors
Fig.

1.

Optical path

of the start/end sensors.

If your VCR uses an incandescent
lamp and it is not lit when power is on,
then the bulb is most likely burnt out
and needs to be replaced. If either one of
the light sensors fail open -circuit, you
may see similar symptoms. If the sensor
on the supply side fails shorted, the
VCR will behave as though the tape is at
the end. The VCR may refuse to play or
go into fast forward, or it might try to
rewind as soon as a cassette is inserted. If
the sensor on the takeup side fails shorted, the VCR will behave as though the
tape is at the beginning; it might refuse
to rewind. In both cases, you can sometimes trick the VCR into cooperating
and confirming that there is a sensor
problem by pulling the connector for
the appropriate sensor once the cassette
is loaded. If you can get at the connectors, you can test the sensors by monitoring the voltage on their outputs.
One test that you can try if the VCR
attempts to play an imaginary prerecorded tape as soon as power is turned
on is to locate the microswitch for
record -lockout protection. It will be
www.americanradiohistory.com
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located near the front (where the record
protect tab would be when the cassette is
loaded). Press it in while you turn the
power on. If the VCR initializes and displays cassette -in without trying to play,
then it obviously thinks that there is a
cassette in place. This is most likely due
to a faulty sensor. In some cases, other
problems like a faulty mode switch or
microcontroller can produce symptoms
that might be mistaken for faulty
start/end sensors.

Start/End Sensor Testing
The start and end sensors are usually a
combination of a light source (IR LED)
and an IR photodiode. With a little effort,
these can be tested for functionality.
For an incandescent lamp (older VCRs),
check to see if it lights when power is
on; if not, the lamp is most likely
burnt out. Test it with an ohmmeter.
For an IR emitter, use an IR detector
or an IR detector card to determine if
the LED is operating. You can also
try powering the IR LED with a low- 59

Optical Encoder disk below takeup
reel (arid optionally, supply reel)

Photodetector

IR LED

Reel Rotation Sensor
Fig. 2. Reel sensors.

takeup reel is rotating and that tape is
not spilling into the bowels of the VCR.
Real -time counters-which really are
a vast improvement -operate off the
control track pulses from the control
head. Tape location is measured in
hours, minutes, and seconds, though it is
still a relative indication and must be
reset at the beginning of the tape if an
absolute location is to be determined.
The only disadvantages of real -time
counters are that:

voltage supply through a 500 -ohm or

They do not operate with a new or bulk
erased tape since there is no control

resistor. Then use the IR detector
to see if the LED works. Don't forget
to disconnect it from the circuitry
first! Try both polarities to be sure
you got it right.

track. Consequently, it is not possible
to leave a specific length section of
such a tape unrecorded by using the
counter to space over it. You must lay
down a control track first by record-

so

To test the sensors themselves, disconnect them from the circuitry and
shine an IR source on them (an IR
remote control or an incandescent lamp)
while monitoring the resistance with an
ohmmeter. Use the polarity that gives
the higher reading (reverse bias). This
resistance should drop dramatically if
they are functional.
If the start and end sensor assemblies
are interchangeable, swap them. If the
symptoms shift from play to rewind or
vice versa, one of the sensors is bad.

Tape Counters
There are two kinds of tape position
counters: reference and real -time. What I
call a reference counter is what all VCRs
used up until a few years ago. A sensor
counts revolutions of the takeup reel
(usually) either directly or with a belt
drive. A mechanical or electronic
counter displays an arbitrary number
that provides some idea of how much
tape has been used. Since the rotation
rate of the reel is not constant with
respect to the actual time of the tape, it
is not possible to use this for anything
other than a reference. In addition, the
tape may slip a bit and be wound tighter
or looser depending on whether it was
wound in play, fast forward, or rewind.
Thus, even the reference is not accurately repeatable.
Common failures are a broken or
weak belt for the mechanically operated
counter or defective circuitry for the
electronic display. A failed sensor would
most likely also cause the VCR to shut
down and unload the tape. This happens
60 because the sensor confirms that the

ing something -anything -for the
time you want. However, be sure to
use a valid video source so the sync
pulses occur with the proper timing.
The tape must be in contact with the control head for all operations. In princi-

ple, this results in more head (and
tape) wear, though I know of no cases
of the head stack requiring replacement because of this design.

Failure of the real -time counter on a
VCR that otherwise works normally is
quite unlikely and is probably an electronic problem since the control head
must be functional for all record/play
modes to work properly. However, it is
possible that a half-loading arm that fails
to fully extract the tape would result in
problems in (non -search) fast forward or
rewind modes.

Reel-Rotation Sensors
Reel rotation is usually detected by
optical sensors that are positioned under
the reels (see Fig. 2). Some older VCRs
may use mechanical or optical interrupters driven off belts from the reel
spindles. There will always be a takeup
reel sensor-even on a VCR that has a
real -time counter. It serves two functions: (1) confirm that the reel is rotating
and that tape is not spilling into the
bowels of the machine and (2) operate
the (non -real-time) tape counter. If this
sensor fails, the VCR will shutdown
almost immediately and will result in a
stuck tape counter.
Some VCRs have a similar sensor on
the supply reel. The output from this
sensor can be used to confirm proper
rotation of both reels during modes

involving tape motion as well as during
the tape load and unload operations.
Exactly when each is used will vary by
design.
If your VCR has identical sensors
monitoring both reels, swapping the
sensor assemblies may be a useful test.
The behavior will change if one is bad.
For example, a VCR that would shut
down in a couple of seconds in play
mode may, after you switch sensors,
continue to operate correctly but now
have problems with rewind.
Some fancier VCRs will display an
estimate of tape remaining using the difference in rotation rates of the supply
and takeup reels based on assumptions
about tape thickness, hub size, and total
length (which you may have to tell it).
Sometimes, reel -rotation sensor problems are simply due to accumulated dirt
on the reflective surfaces. So always
clean them before going further.
Sometimes, replacement sensors will be
needed. If this happens, replace both
sides where appropriate -most of the
cost will be your time. The sensors
themselves are relatively inexpensive.
Note that on VCRs with real -time
counters, the real -time display, as well as
possibly the tape movement sensing,
operates off the A/C head-control pulses. Failure here could be caused by dirt,
a bad A/C head, tape -path alignment
problems, or the failure of a half-loading
arm to properly extract the tape so that
it contacts the A/C head.
Reel- Rotation Sensor Testing
The counters on some VCRs are
active at all times; if you rotate the appropriate reel, the counter will change.
Counting up or down depends on its
default mode; the direction of rotation
probably will not matter. If your VCR is
of this type, testing is particularly easy.
Slowly rotate the takeup reel by hand;
some models might use the supply reel
instead. The numbers should change several times probably four-per revolution. There should be no missed counts
and there should be no positions where
the counter free runs-where the display
increments or decrements on its own very
quickly. Any of these symptoms could
indicate a problem with the sensor or
LED, a buffer amplifier, bad connection,
or the microcontroller or other IC that
actually drives the counter and display.
For electrical tests, first locate the
LED and photodiode. You can tell
which is which by testing with a meter

-
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on its "diode- test" scale. The LED will
have the higher forward-voltage drop.
Sometimes, you may even find that the
connections are marked.
Momentarily insert and remove a
resistor (1000 ohms or so should work)
across the sensor leads. If needed, put
the VCR in play mode and make the test
before it quits. This should make the
counter change if the LED is bad or the
photodiode is open. Alternately, a
remote control may be able to activate
it, providing pulses that will look to the
counter exactly like reel rotation. If this
has no effect, unsolder the sensor (or
unplug the sensor assembly from the
main board if there is a connector) and
try the resistor across the terminals
where it was connected. If you now get a
response, the sensor was shorted (or the
connection was bad).
If you do not get the counter to
change in either case, the problem probably lies with an intermediate buffer
amplifier, the electronics on the main
board, or a bad connection leading to
the main board. You will need to obtain
the service manual or trace the circuit
leading to where the sensor signal is
detected to proceed. It is possible that
the counter will only change when the
microcomputer expects the reel to be
moving, so any tests made while the
VCR is in its stop mode may not be
valid.
An alternative test is to use an ohmmeter set on its high -ohms scale across
the photodiode. Use the polarity that
gives the higher resistance and shine a

light on the sensor. The resistance
should drop dramatically when the sensor is exposed to a bright incandescent
light (these put out a good amount of
IR). If it is infinite in both directions, the
photodiode is open. If it is low in both
directions, it is shorted. You may be able
to make a measurement while the sensor
is still in circuit, though other components may mask the resistance change.
As noted, the IR sensor/LED combination is often a plug-in assembly. For
example, my meter read infinite resistance with no light and 200 ohms with a
bright light on a photosensor. Of course,
your mileage may vary.
If you have an oscilloscope, use it to
monitor the sensor output. If there is a
voltage signal at this point (likely), then
you should see it go high and low as you
rotate the reel or shine light on it. With
the reel rotating, the low and high periods should be roughly equal. There

11.11..M01....

might be a buffer amplifier that is driven
by the sensor. Check its output as well.
The signal there should be a cleaned -up
version (low -pass filtered and possibly
inverted) of the sensor output. In all
cases, the signal should be a DC value
without noticeable ripple or noise (block
external light as fluorescent lamps in
particular may add a 120 -Hz ripple to
your detected signal). Even at the low to -high or high -to -low transitions, the
level should change smoothly. You
might be able to trace the signal to its
final destination such as the microcontroller or other large multilegged part
and monitor it there as well.
Play a T120 tape recorded at EP
speed near the end of the tape. This will
result in the slowest takeup reel rotation.
If your VCR has the counter active in
stop mode with the cassette out, rotate
the takeup reel by hand very slowly. If
the counter skips or `free runs' at certain
positions of the reel, there may be a
problem with the hysteresis circuit. If
this is external to the microcontroller, a
resistor may have opened or there may
be some other easily identified bad component. If it is internal to the microcontroller-either an actual circuit or
firmware -replacing the microcontroller may be the best solution. In some
cases, you might need to add your own
circuit; I have done this to repair a Sears
VCR with an erratic counter problem. It
is a simple 1- or 2- transistor circuit
depending on what external circuits are
already present.
Monitor the sensor output when
rewinding a T120 tape to the very end
this will be the worst-case test as the
pulses will be at the highest rate. There
should be no missing pulses and the high
and low times should still be similar. A
bad sensor might result in unequal high
and low times and dropped pulses at
high speed.
That's it for now. Next time, I
promise we will go on to general control
system problems like "My VCR totally
ignores me!" Until then, check out my
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tiny 1 -Inch x 1.4 -inch 68HC11 module
5V regulator, 8MHz crystal
choice of 8K or 32K EEPROM
plugs Into your breadboard like a DIP
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ROBOTICS WORKSHOP

GORDON MCCOMB

Running Robots with DC Motors
MOTOR

current (DC) motors are the
mainstays of robotics. A surprisingly small motor, when connected to
wheels through a gear-reduction system,
can power a 25 -, 50 -, or even a 100 -pound
robot. A flick of a switch, a click of a relay,
or a tick of a transistor, and the motor stops
in its tracks and turns the other way. A simple electronic circuit enables quick and
easy control over speed-from a slow crawl
to a fast sprint.
This column shows you how to apply
open -loop continuous (as opposed to
stepping or servo) DC motors to power
your robots. The emphasis is on using
motors to propel a robot across your living room floor, but you can use the same
control techniques for any motor application, including gripper closure, elbow
flexion, and sensor positioning.
Direct

The Fundamentals of DC Motors
There are many ways to build a DC
motor. By their nature, all DC motors
are powered by direct current-hence
the name DC. This is as opposed to
alternating current (AC), used by most
motorized household appliances. Byand-large, AC motors are less expensive
to manufacture than DC motors;
because their construction is simpler,
they tend to last longer than DC motors.
Perhaps the most common form of
DC motor is the permanent magnet
type, so -called because it uses two or
more permanent magnet pole pieces
(called the stator). The turning shaft of
the motor, or the rotor, is composed of
windings, which are connected to a
mechanical commutator. Internally, metal

brushes supply the contact point for the
current that turns the motor.
Other types of DC motors also exist,
including the series -wound (or universal)
and shunt-wound DC motor. These differ
from the permanent magnet motor in that
no magnets are used instead the stator is
composed ofwindings which, when supplied
62 with current, become electromagnets.
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1. This basic circuit uses a relay to turn a
motor on and off. The input signal is TTL/microprocessor compatible.

Fig.

One of the prime benefits of most,
but not all, DC motors is that they are
inherently reversible. Apply current in
one direction (the + and - on the battery
terminals, for example), and the motor
may spin clockwise; apply current in the
other direction, and the motor spins
counter-clockwise. This capability makes
DC motors well suited for robotics,
where it is often desirable to have the
motors reverse direction.

Motor Ratings
Here are some things to keep in
mind when considering a DC motor for
your robot:
DC

DC motors can often be effectively
operated at voltages above and below
their specified rating. If the motor is
rated for 12 volts and you run it at 6
volts, odds are the motor will still
turn, but at reduced speed and
torque. Conversely, if the motor is
run at 18 to 24 volts, but run at 12
volts, the motor will turn faster and
will have increased torque. This does
not mean that you should intentionally under- or over -drive the motors
you use. Significantly over -driving a
motor may cause it to wear out faster
than normal. The motor will heat up
more than its design criteria, or its
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mechanical bearings and bushings
may not be able to handle the increased speed. However, it's usually
fairly safe to run a 10-volt motor at
12 volts or 6 -volt motor at 5 volts.
DC motors draw the most current
when they are "stalled." Stalling
occurs if the motor is supplied current, but the shaft does not rotate.
Any battery, control electronics, or
drive circuitry you use with the
motor must be able to deliver the
current at stall.
DC motors vary greatly in efficiency.
Many of the least expensive motors
you may find are meant to be used in
applications (like automotive) where
brute strength, rather than conservation of electricity, is the most important trait. As the typical mobile robot
is powered by a battery, strive for the
most efficient motors you can get.
It best to stay away from automotive starter, windshield wiper, power
window, and power seat motors, as
these are notoriously inefficient.
Rotational speed of a DC motor is
usually too fast to be directly applied
in a robot. Gear reduction of some
type is necessary to slow the speed of
the motor shaft. Gearing down the
output speed has a positive side effect
of increasing torque.

Direction Control
As noted above, it's easy to change
the rotational direction of a DC motor:
simply switch the power lead connections to the battery and the motor turns
in reverse. There are a number of ways
to accomplish electronic or electrically
assisted direction control of motors. All
have their advantages and disadvantages.
Let's examine the more common
approaches.
Perhaps the most straightforward
approach to automatic control of DC
motors is to use relays. It may seem
rather daft to install something as old-
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1

OFF 0
ON/OFF
CONTROL
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tal signals. Logical 0 makes the motor turn
in one direction (let's say forward), and logical 1 makes the motor turn in the other
direction. Both on/off and direction relay
control is shown combined in Fig. 2.
You can quickly see how to control

the operation and direction of a motor
using just two data bits from a computer. Since most robot designs incorporate
two drive motors, you can control the
movement and direction of your robot
with just four data bits. When selecting
relays, make sure the contacts are rated
for the motors you are using. All relays
carry contact ratings, and it will vary
from a low of about 0.5 amp to over 10
amps, at 125 volts. Higher capacity
relays are larger and may require bigger
transistors to trigger them (the very
small reed relays can often be triggered
by digital control without the addition
of the transistor).

Bipolar Transistor Control
cw
ccw

1

o

--

DIRECTION
CONTROL

Fig. 2. Both on/offand direction relay controls
in one.

fashioned and cumbersome as relays in a
hi -tech robot, but it is still a useful technique. You'll find that while relays may
wear out in time (after a few hundred
thousand switchings), they are fairly
inexpensive and easy to use.
Basic on/off motor control can be
accomplished with a single -pole relay.
Rig up the relay so that current is broken when the relay is not activated. Turn
on the relay and the switch closes, thus
completing the electrical circuit. The
motor turns.
Relays can easily be driven by digital
signals. Figure 1 shows a driver circuit
for a relay-controlled motor. Logical 0
(LOW) turns the relay off; logical 1
(HIGH) turns it on. The relay can be
operated from any digital gate, including
a computer or microprocessor port.
Controlling the direction of the motor
requires a double -pole, double-throw
(DPDT) relay, wired in series after the
on/off relay described above. With the
contacts in the relay in one position, the
motor turns clockwise. Activating the relay
changes the contact positions, turning the
motor counter clockwise. Again, you can
easily control the direction relay with digi-

Bipolar transistors provide true solid state control of motors. For the purpose
of motor control, you use the bipolar
transistor as a simple switch. By the way,
I'm making the distinction of a bipolar
transistor, as there are numerous kinds
of transistors you can use, including the
field -effect transistor, or FET. In fact,
we'll talk about FETs in the next section.
For the remainder of this section, we'll
just drop the "bipolar."
There are several ways to implement
transistor control of motors. One common
approach is to use the H -bridge network,
as shown in Fig. 3. This is a simplified Hbridge; some designs get quite complicated. However, this one will do for most
basic hobby-robot applications. The Hbridge is wired in such a way that only two

transistors are on at a time. When transistor 1 and 4 are on, the motor turns in one
direction. When transistor 2 and 3 are on,
the motor spins the other way. When all
transistors are off, the motor remains still.
Note the resistor used to bias the
base of each transistor. These are neces-

sary to prevent the transistor from
pulling excessive current from the gate
controlling it (computer port, logic gate,
etc.). Without the resistor, the gate
would overheat to destruction. The
actual value of the bias resistor depends
on the voltage and current draw of the
motor, as well as the characteristics of
the particular transistors used. For ballpark computations, the resistor is usually in the 1K to 3K range. You can calculate the exact value of the resistor using
Ohm's Law, taking into consideration
the gain and current output of the transistor; you can experiment until you find
a resistor value that works. Start high
and work down, noting when the controlling electronics seem to get too hot.
Don't go below 1K.
The choice of transistors should
comply with some general guidelines.
First, they must be capable of handing
the current draw demanded by the
motors, but the final choice of exact
transistor to use will largely depend on
your application and your design preference. Most large drive motors draw
about 1 -2 amps continuous, so the transistors you choose should be able to handle this current. This immediately rules
out the small signal transistors, which
are rated for no more than a few hundred milliamps.
A good NPN transistor for medium duty applications is the TIP31, which
comes in a TO -220 style case. Use it
+v

FORWARD
CONTROL
FORWARD i

R1
1

-3K

OFFO

R2
1

-3K

REVERSE
CONTROL
REVERSEZ
OFF

O-

Fig. 3. Four NPN transistors connected in an "H" pattern can be used to control the direction
motor. The power supply is single ended.
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A commonly available power MOSis the IRF -Sxx series (such as the
IRF-520, IRF-530, etc.), from International

+12V

FET

DIRECTION
CONTROL
FORWARD

1

1

REVERSE

)

O

03(

01

2

M

A'

)02

A/1T

A

04 (

6

Fig. 4. Four N-channel power MOSFET transistors in an `H" pattern can be used to control the
direction of a motor. In a circuit application such as this, MOSFET devices do not strictly require
biasing resistors, as do standard transistors.

with a suitable heat sink. For high power jobs, the NPN transistor that's
almost universally used is the 2N3055 in
the TO -3 case. Again, mount the transistor on a heat sink.
Another popular transistor to use in Hbridges is the TIP120, which is a
Darlington transistor. Internally it's actually two transistors: a smaller "booster" transistor and a larger power transistor. The
TIP120 is preferred because it can be easier to interface with control electronics.
Some transistors, like the 2N3055, require
a hefty amount of current in order to
switch, and not all computer ports can supply this current If not using a Darlington
like the TIP120, it's sometimes necessary
to use small signal transistors (the 2N2222
is common) between the computer

port

and the power transistor.
Remember that with most power transistors, the case is the collector terminal.
This is particularly important when there is
more than one transistor on a common
heat sink, and they aren't supposed to have
their collectors connected together. It's also
important when that heat sink is connected
to the grounded metal frame of the robot.
You can avoid trouble by using the insulating washer provided in most transistor -

mounting kits.
The power leads from the battery and
to the motor should be 12- to 16 -gauge
wires. Use solder lugs or crimp -on connectors to attach the wire to the terminals of
TO -3 style transistors. Don't tap off power
from the electronics for the driver transistors; get it directly from the battery or
main power distribution rail.

transistor without bothering with bias
resistors? Well, you can, as long as you use
a special brand of transistor, the power
MOSFET. The MOSFET part stands for
metal-oxide semiconductor field-effect
transistor. The power part means you can
use them for motor control without worrying about burning them, or the controlling
circuitry, up in smoke.
MOSFETs physically look a lot like
transistors, but there are a few important
differences. First, like many CMOS ICs, it
is entirely possible to damage a MOSFET
device by zapping it with static electricity.
When handling it keep the protective
foam around the terminals. Further, the
names of the terminals are different from
transistors. Instead of base, emitter, and
collector, MOSFETs have a gate, source,
and drain. You can easily damage a MOSFET by connecting it in the circuit
improperly. Always refer to the pin -out
diagram before wiring the circuit, and double-check your work.

+5V
PHASE

ENABLE

Power MOSFET Control
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Wouldn't it be nice if you could use a

Fig. 5. The Allegro 3952 is one ofseveral all -inone H-bridge motor-control ICs.
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Rectifier, one of the world's leading
manufacturers of power MOSFET components. These N- channel MOSFETs
come in a TO-220 -style transistor case
and can control several amps of current
(when on a suitable heat sink). A very
basic circuit that uses MOSFETs is
shown in Fig. 4. Note the similarity
between this design and the transistor
design on Fig. 3.
An even better H- bridge using
power MOSFETs uses two N- channel
MOSFETs for the "low-side" of the
bridge, and two complementary P-channel MOSFETs for the "high side." I
won't get into the details about why this
is better (the subject is adequately
addressed in many books and Web sites).
The use of complementary MOSFETs
allows all four transistors in the Hbridge to turn completely on, thereby
supplying the motor with full voltage.

Motor Bridge Control
Control of motors is big business, and
it shouldn't come as a surprise that dozens
of companies offer all-in-one solutions for
controlling motors via fully electronic
means. These products range from inexpensive $2 integrated circuits to sophisticated modules costing tens of thousands of
dollars. Of course, we'll confine our discussion to the low end of this scale.
The basic motor control is an Hbridge, as discussed above, all in one
integrated circuit package. Bridges for
high- current motors tend to be physically large, may come with heat fins, or
have connections to a heat sink. A good
example of a motor bridge is the Allegro
Microsystems 3952, which provides in
one single package a much improved
version of the H -bridge circuit. A typical
working circuit using the 3952 is shown
in Fig. 5.
Motor control bridges have two or
more pins on them for connection to
control electronics. Typical functions for
the pins are:
Motor enable. When enabled, the
motor turns on. When disabled, the
motor turns off. Some bridges let the
motor "float" when disabled; that is,
the motor coasts to a stop. On other
bridges, disabling the motor causes a
full or partial short across the motor
terminals, which acts as a brake to
(Continued on page 69)

BASIC CIRCUITRY

CHARLES D. RAKES

Light-Emitting Diodes For Fun and

"Prophet"
Just about every electronic device
produced today contains some
type of LED indicator. Those solid state light sources can tell us a lot
about what is going on inside a piece of
equipment, even if it's just a simple
green LED to indicate that the power
is on. Many times, LEDs mark other
operational functions by the various
colors used. The two most popular (as

R1
1K

1
LEDI

-

A

Cx

12V
S1

o

well as least expensive) LED colors are
red and green. Other available colors
include yellow, orange, blue, and
white-the last two being perhaps the
most costly. Other LED packages are
also available. One type has two or
more different color LEDs in a single
package; the red/green combination is
the most common and the most popular. Many other types are also available
including the jumbo, superbright, and
blinking varieties.

This month, we're going to look
at a number of very basic and simple
LED circuits that explore ways to
increase the normal light output when
they are first turned on. In addition, I
will show you some light- sensing circuits. So dig into your scrap box, locate
some LEDs to work with, and off we
will go!

R1

1K

LEDI
Cx=10-10004F/25V
Rx=100-47052
B

Pulse Circuits for a Brighter ON
Signal
LEDs that are used as simple
on/off indicators are usually connected
with a series current- limiting resistor
between the LED and the power
source, as shown in Fig. 1A. To deter-

PARTS LIST FOR THE
SIMPLE LED INDICATORS
(FIG. 1)

1. The most basic circuit for lighting an
LED is to simply supply power through a current-limiting resistor (A). To make an LED
more noticeable when it first turns on, the circuit shown in (B) will flash the LED once
brightly. The circuit in (C) provides a brighter
initial flash. In all circuits, the LED remains
on as long as power is supplied to it.

Fig.

Cx -1.0- to 1000-µF, 25 -WVDC,
electrolytic capacitor
LEDI- Light-emitting diode, any
color or size
R1 -1000 -ohm, V/4 -watt, 5% resistor
Rx -100- to 470 -ohm, 1/4 -watt, 5%

resistor

S1-Single -pole, single -throw,
normally -open pushbutton switch
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mine the value of that resistor, use the
formula

R=E/I
where R is the resistance in ohms, E is
the voltage, and I is the current in
amps. Before doing the math, don't
forget to subtract the LED's forward
voltage drop (about 2 volts) from the
circuit's power-supply voltage.
The LED in Fig. lA draws 10 mA.
That's 12 volts minus the 2 -volt forward drop, leaving 10 volts. Divide
that by 0.01 (the 10 mA current) for
the resistance. Using the formula

P=EI
we can find the LED's power dissipation (P) in watts. Plug in the voltage
and current values of 2 volts and 0.01
amp, and we come up with a power dissipation of 0.2 watts, or 20 mW. This
20 -mA is the average current rating of
small indicator LEDs. Some of the
jumbo LEDs are rated between 40 and
100 mA. You can use these current val-

ues as a guide when working with
unidentified and unspecified LEDs.
Our first pulse circuit (see Fig. 1B)
is created by adding a large electrolytic
capacitor in parallel with a 1000 -ohm
current- limiting resistor. This arrangement feeds the LED a higher initial
current pulse when S1 is turned on.
The LED's initial current is limited
only by the value of Rx. After a short

time period -duration depending
upon the value of Cx-the LED's current comes down to the value flowing
through the series resistance of Rx and
Rl . If you increase the value of Rl, you
will decrease the average current flow
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4.5V

X0.5 SEC
OV

R4 = 4700
C2 = 470µF
R3 = 1000
A

10V

T

Fig. 2. This flashing LED indicator circuit uses a 4093 CMOS IC to keep the LED pulsing on

4V

0.5 SEC

and off
0v

PARTS LIST FOR
THE FLASHING LED
INDICATORS
(FIG. 2)
SEMICONDUCTORS
IC1 -4093 CMOS, quad two -input
NAND Schmitt trigger, integrated
circuit
Q1-2N2222 NPN transistor
LED -Light -emitting diode, any type
or color
RESISTORS
(All resistors are Va -watt, 5% units
unless otherwise noted.)
R1- 100,000-ohm
R2-2200 -ohm
R3- 100 -ohm
R4 -100- to 470 -ohm
R5- 1- megohm potentiometer

CAPACITORS
C
0.22- to 0.47 -p.F, ceramic -disc or
similar low- leakage
C2-47 to 1000 -RF, 25 -WVDC,
electrolytic
C3-470 -p,F, 25 -WVDC, electrolytic
1

66

without affecting the initial current
pulse that forces the LED's bright output when it is turned on. Increasing the
value of R1 to 10,000 ohms, and paralleling it with a 470 -µF, 25 -volt electrolytic capacitor produces a bright
turn -on effect and a very low average
light level.
Our next pulse circuit (Fig. 1C)
takes the energy stored in electrolytic
capacitor Cx and discharges it through
the LED. This produces an initial
burst of bright light, and after the
capacitor discharges, the current flow

through the LED is reduced to the
current limited by series resistors R1
and Ex. If we increase the value of Rl,
the average light output of the LED is
reduced. Decreasing the value of R1
will increase the light from the LED.
Higher Rx values produce lower current pulses, and lower values produce
higher current pulses. If Rx is lowered
too far, the LED can draw excess current and might be damaged. Select a
value for Rx that allows no more than a
10% increase over the LED's maximum rated current. There is no need
or purpose to increase current through
the LED once it has reached its maximum light output.
Flashing LED Indicator
Figure 2 shows the circuit of a
flashing LED indicator that incorporates a 4093 CMOS quad two -input
NAND Schmitt trigger IC and an NPN
driver transistor. Two gates of the IC
are used; the inputs of the two unused
gates are connected to ground. Gates
IC1 -a and IC1 -b form a low- frequency
pulse generator whose output drives
Q1, a 2N222 transistor. Transistor
Q 1's collector feeds an LED pulse circuit similar to the one in Fig. 1B,
replacing the manual switch we used in
Fig. 1B. Each time the output of IC1b goes positive, Q1 's collector pulls to
ground, charging C2 and causing the
LED to flash.
The LED's flash rate is set by RS. Its frequency varies from less than one cycle per
second to several cycles per second. You can
change the oscillator's frequency range by
changing the value of Cl. Increase the value
to slow the flashing and decrease its value to
speed up the flash rate.
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R4 = 2700
C2 = 470µF
R3 = 1000

B

1í5V

0.5 SEC
0V

-1.-

3.5V

R4= 1000
C2 = 1000µF
R3 = 1000

C

Fig. 3. As you can see from these waveforms,
substituting different values for R3, R4, and
C2 in Fig. 2 changes the characteristics of the
pulse, and therefore the flash pattern, of the
LED.

The waveform of the pulse circuit
that comes through R3 and the LED is
shown in Fig. 3. The values for R4 and
C2 in Fig. 3A deliver an LED pulse
current of about 45 mA and a sustained
current of 10 mA. Use the values in
Fig. 3B to increase the pulse current to
about 100 mA. If you use the values in
Fig. 3C, the pulse current will exceed
110 mA.

If you want to use the capacitordischarge circuit that we looked at in
Fig. IC, use the circuit in Fig. 4 in
place of the output circuit in Fig. 2.
Now, when Q 1's base is driven positive, its collector switches to ground,
discharging Cl through R2 and the
LED. This produces an initial bright
LED output pulse. The value of R2
sets the maximum output pulse current. The value of C 1 sets the length of
the pulse.

PARTS LIST FOR THE
HIGH- PULSE -RATE
LED FLASHER
(FIG. 5)

TO
PIN 4
OF IC1

R1

2.2K

12V

Q1

2N2222

LEDI

Cl

R2

470µF

100dZ

R3
1K

+13.75V

Fig. 4. Adding a capacitor- discharge circuit to
the output circuitry ofFig. 2 gives the LED an
initially bright flash each time it turns on. This
modification only works for low pulse rates.

PARTS LIST FOR
THE CAPACITOR DISCHARGE CIRCUIT
(FIG. 4)

C1-470 -µF, 25 -WVDC, electrolytic
capacitor
LED 1-Light-emitting diode, any type
or color
Q1- 2N2222 NPN transistor
R1-2200 -ohm, 1/4 -watt, 5% resistor
R2 100 -ohm, 1/4 -watt, 5% resistor
R3 -1000 -ohm, 1/4 -watt, 5% resistor

Try a Transistor Switch
The circuit in Fig. 2 works fine at
low pulse rates. However, if the rate is
increased to a point where C2 cannot
fully discharge through R4 between
pulses, the output cannot reach its
maximum output level. To solve this
problem we turn to the circuit in Fig.
5. It uses a transistor switch to replace

SEMICONDUCTORS
ICI '1093 CMOS quad two -input
NAND Schmitt trigger, integrated
circuit
Q1-2N2222 NPN transistor
Q2-2N3906 PNP transistor
LED1-Light- emitting diode, any type
or color
RESISTORS
(All resistors are 1/4 -watt, 5% units
unless otherwise noted.)
R1
1- megohm
R2 10,000 -ohm
R3, R4-2200 -ohm
R5, R6-100 -ohm
R7 -10- megohm potentiometer

OV

470µF

R1

R7
10 MEG

Cl
.22µF

Q1
12

2N2222.

13

IC1-d
1/4 CD4093

Fig. 5. For higher pulse rates, a transistor switch replaces the capacitor in the output portion
the circuit of Fig. 4.
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0.2 SEC

charge waveform for C2 is shown in (B).

IC1-b
1/4 CD4093
MEG

0.1 SEC

B

IC1-c

1

-

Fig. 6. Here's what the wavefomrslook like when C2
is discharged across R6 (A). The full charge/dis-

1/4 CD4093

7

APP

VOLTAGE ACROSS C2

the capacitor's charging/discharging
resistor. Here we use three gates of the
CMOS 4093. Again, the inputs to the
unused gate are connected to ground.
In this circuit, one of the unused gates
is in a PNP switching transistor driver.
The frequency- determining component values are different from those we
used in the circuit of Fig. 2, but either
set of circuit values will work.

3

A

1.0 SEC

2N3906

ICI -a
1/4 CD4093

-1.25 SEC

VOLTAGE ACROSS R6

12V

CAPACITORS
C1-0.22 -p.F, ceramic disc or other
low-leakage
C2, C3 X70 -RF, 25 -WVDC,
electrolytic

470µF

-

OV

of

Here's how this circuit operates.
When the output of ICI -a goes high,
the outputs of ICi -b and ICI -c both
go low. The low output of ICI -b keeps
Q1 turned off, allowing no current to
flow though LED1. At the same time,
the low output of ICi -c pulls the base
of Q2 to near ground, causing it to
turn on. This ties C2 to the positive
supply through current -limiting resistor R5, charging C2 to near supply
level. When the output of ICi -a goes
low, the outputs of ICI -b and ICI -c
both go high; IC1 -c's positive output
turns Q2 off and disconnects C2 from
the power source. ICI -b's positive output turns Q1 on, discharging C2
through LED1, producing a bright
pulsed output. Between pulses, LED1
is turned off, producing no light.
The pulse current waveform is
shown in Fig. 6A; Fig. 6B shows the
charging voltage waveform across C2.
The voltage across R6 reaches 12 volts,
producing a pulse current of about 120
mA. The pulse- current level can be
adjusted by increasing or decreasing
the value of R6. Increasing the value of
R6 will decrease the pulse current,
while decreasing R6's value will
increase the pulse current.
Consider using one of these LED
pulse circuits in your next project, or
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Here's how this circuit works.
Transistor Q1 is placed in a dark area.
It is turned off as there is no light, and
the voltage at the inputs to ICI -a is a
positive 9 volts. The inputs of all
unused sections of IC1, a CMOS 4093,
must be connected to ground. The
gate's output is at ground and produces
zero bias current to SCR1. As a result,
SCR1 remains off. When enough light
hits phototransistor Q1, it turns on.
This drops IC1 -a's gate voltage to near
ground. The gate's output goes high
and supplies a positive bias current to
SCR1, turning it on and illuminating
LED1. SCR1 operates as a memory
device and keeps LED1 lit until it is
reset with switch S 1.

Qt
Ql

(SEE PARTS LIST)

This light detector turns on a remote
LED to warn you ofan intruder.
Fig.

7.

PARTS LIST FOR THE
LIGHT-DETECTOR CIRCUIT
(FIG. 7)
SEMICONDUCTORS
IC I -4011 or 4093 CMOS quad two -

input NAND gate, integrated circuit
LED I-Light-emitting diode, any type
or color
Q1-Any NPN phototransistor
SCR1-2N5060, 2N5061, or similar
0.8 -amp silicon -controlled rectifier
RESISTORS
(All resistors are 1/4 -watt, 5% units.)
R1- 47,000 -ohms
R2-2200 -ohms
R3- 10,000 -ohms
R4-1 000 -ohms

ADDITIONAL PARTS AND
MATERIALS
Si Single pole, single- throw,
normally -open pushbutton switch

build one of the circuits we have discussed just for fun. While you're
experimenting, see what improvements you can make.

Snoop Detector
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Have you ever wondered if someone has been snooping in your room,
closet, desk, or any other private
enclosed area? If you answered yes,
then you might be able to use one of
the following light- detector circuits to
alert you when your privacy has been
breached. Our first light- detector cir-

(SEE PARTS LIST)

want to know if the lights went
out while you weren't around, use this variaFig. 8.
tion

Ifyou

of Fig.

6.

PARTS LIST FOR THE
LIGHT-ABSENCE
DETECTOR CIRCUIT
(FIG. 8)
SEMICONDUCTORS
ICI -4011 or 4093 CMOS quad two input NAND gate, integrated circuit
LED1- Light-emitting diode, any type
or color
Q1 -Any NPN phototransistor
SCR1-2N5060, 2N5061, or similar
0.8-amp silicon -controlled rectifier
RESISTORS
(All resistors are 1/4 -watt, 5% units.)
R1 -47,000 -ohms
R2-2200 -ohms
R3- 10,000 -ohms
R4 -1000 -ohms

ADDITIONAL PARTS AND
MATERIALS
S1-Single -pole, single- throw,
normally -open pushbutton switch

cuit is in Fig. 7. It is set up to detect
light entering a dark room, closet, or
whatever. The indicator LED and
reset button should be located outside
the area being monitored and out of
sight. If anyone opens a door, a drawer,
or lets light into the monitored area,
the circuit turns the LED on, and it
remains lit until the circuit is reset.
This tattletale will not tell you whom
the culprit was, but will tell you that
someone was there.
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Was the Light Turned Off?
Our final detector circuit, shown in
Fig. 8, is a modified version of the circuit we saw in Fig. 7. It tells you if the
light in a monitored area has been
turned off or otherwise interrupted
during your absence. This time, we use
two of the four available gates in ICI.
The inputs to the unused gates must be
connected to ground, just as we have
done in all the previous applications.
With sufficient light hitting photo transistor Q1, its output, as well as the
output of ICI -b, is low. This keeps
SCR1 and the LED turned off. If the
light does not reach Q1 for any reason,
the gates send a positive voltage to
SCR1's gate and it goes on, lighting
LED1 in turn. The LED will remain
on until the reset switch is activated.
Here's hoping that you will try at
least one of the circuits we've looked at
this visit and make something useful
out of it. Send me your comments and
suggestions via e-mail at cdrakesßipa.net
or the old slow way at Charles D.
Rakes, P.O. Box 445, Bentonville, AR
P
72712.

"Don't worry, all of our pirated software came
with a money -back guarantee."

Q &A
(continued from page 27)

Writing

To Q&A

As always, we welcome your questions.

The most interesting ones are answered in
print. Please be sure to:

(1) include plenty of background information (we'll shorten your letter for publication);
(2) give your full name and address on
your letter (not just the envelope);
(3) type your letter if possible, or write
very neatly; and
(4) if you are asking about a circuit,
include a complete diagram.

PC KEYBOARD
(continued from page 53)

scan codes on a parallel bus. As
you can imagine, you must be
quick in order to catch the next

machine, but really need a controlled
source; another 68HC705 to send out a
false partly bit might do the trick, If ever
get around to that particular test, I'll be
sure to let you know.
When an error occurs in the parity or stop bit, it's a fair assumption
that the rest of the byte has errors
as well; ignoring the error and processing the received byte could
have unexpected results. Instead,
we use the keyboard's resend command (FE) to try again.
Note that the error routine transmits a resend command straight
away without waiting for the corrupt transmission to finish. This is not
a problem as the keyboard considers any transmission successful if the
tenth (parity) bit is sent. If we interrupt the transmission before the
parity bit is sent, the keyboard will
place the current byte in its buffer
for later transmission.
Reading a byte doesn't really
require bi- directional data and
clock lines. If you can process the
byte fast enough, then no handshaking (RTS) signal is required. This
means that you no longer need to

transmission.

I

I

fiddle with the Data Direction
Register.
have successfully done
this with a 68HC705, outputting only
I

ROBOTICS WORKSHOP
(continued from page 64)

stop the motor very quickly.
Direction. Setting the direction pin
changes the direction of the motor.
Brake. On bridges that allow the
motor to float when the enable pin is
disengaged, a separate brake input is
used to specifically control the braking action of the motor.
PWM. Most H -bridge motor control
ICs are used not only to control the
direction and power of the motor,
but its speed as well. The typical

Writing Bytes to the Keyboard.
The following routine given here is a
generic one that can be used for
your own purposes. During normal
execution of this program, the keyboard clock line should be low to
prevent data from being sent when
the system isn't ready for it. In Listing
7, we take the keyboard clock line
low and wait for 64 microseconds.
Having that delay might be pointless as the line is already low and
probably has been for quite some
time, at least since the end of the
last transmission or reception.
The program segment in Listing 8

initiates the host-to-keyboard transmission by taking the keyboard data
line low and releasing the keyboard
clock line. We must then wait for a
high -to -low transition on the key-

board clock before we load the first
bit onto the keyboard data line.
As you can see in Listing 9, putting
the individual bits on the keyboard
data line is similar to the read cycle.
The X register is used to keep track of
the number of bits sent. Also similar to
the read cycle, we increment the
accumulator so that we can calculate the parity bit later.
means of varying the speed of a
motor is with pulse -width modulation, or PWM.

The better motor control bridges incorporate overcunent protection circuitry to
avoid damage to itself if the motor pulls too
much current and overheats the chip. Some
even provide for cunrnt sense, an output that
can be fed back to the control electronics in
order to monitor the amount of current being
drawn from the motor. This can be useful to
determine if the robot is stuck DC motors
will draw the most current when stalled. If the
robot catches on something and can't budge,
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Questions can be sent to Q &A,

Poptronics Magazine, 275 G Marcus
Blvd., Hauppauge, NY 11788, or e-mailed
to gba@gernsback.cam, but please do not
expect an immediate reply in these pages
(because of our backlog) and please don't
send graphics files larger than 100K Due
to the volume of mail, we regret that we
p
cannot give personal replies.

After the data bits have been
sent, Listing 10 sends the parity bit.
Unlike the read cycle, we can't
ignore the parity bit. If we do, the
keyboard will issue a resend (FE)
command if the parity bit is incor-

rect-a 50% probability!

Once the parity bit has been set
and the falling edge of the keyboard clock detected, Listing 11
releases the keyboard data line. We
then have to wait for another falling
edge of the keyboard clock to see
if the Keyboard has acknowledged
the byte. The keyboard does that
by pulling the keyboard data line
low. If it is not low, then the program
branches to an error handler. If all
has been successful, the keyboard
clock line goes low to prevent the
keyboard from transmuting.
We have taken a rather harsh
approach to handing any transmit
errors. Ideally, we should wait for the
keyboard to request a resend of
the last transmuted byte. What we
actually do is to issue a reset to the
keyboard -very much like smacking someone in the head for making a mistake. So far, I've never had
an error. If this starts to become a
problem, then a better error handler could be written.
Happy keyboard interfacing and
don't wear out your keyboard! p
the motors will stop, and the current draw will
increase.
Because of the ease with which motor
control bridges are used and their relatively
low cost, we'll gravitate toward using them
over the "discrete" methods discussed. Of
course, you're free to use whatever motor control methods you wish.
Some available motor control bridges
include the L293D and L298N from SGSZhomson, the 754410, an improved version
of the L293 from Texas Instruments, and the
LM18293 from National Semiconductor.
Next month: building `wearable robots."
Be sure to tune in for the fun!
p
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Kokomo, IN 46902

LNL Distributing Corp.
235 Robbins Lane
Syosset, NY 11791

Maryland

T &M Elec. Supply, Inc.

Mark Elec. Supply Inc.
11215 Old Baltimore Pike
Beltsville, MD 20705

San Mateo Elec. Supply
16 W. 42nd Ave.
San Mateo, CA 94403

Massachusetts

Say -On Electronics
13225 Harbor Blvd.
Garden Grove, CA 92643

Whitcomm Electronics
105 W. Dakota 106
Clovis, CA 93612

Colorado
Centennial Elec. Inc.
2324 E. Bijon
Colorado Springs, CO
80909

Connecticut
Cables & Connectors
2198 Berlin Turnpike
Newington, CT 06111

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

Electronic Service Prod.
437 Washington Avenue
North Haven, CT 06473

Halted Specialties Co.
3500 Ryder Street
Santa Clara, CA 95051

Illinois

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

New York

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

HSC Electronics
6819 S. Redwood Drive
Cotati, CA 94931

Inland Electronic Suppliers
1012 N. Carpenter Rd.
Modesto, CA 95351

Indiana

BB &W Inc.
2137 S. Euclid Ave.
Berwyn, IL 60402
Tri State Elex
200 W. Northwest Hwy.
Mt. Prospect, IL 60056

Electronic Hook-Up
104 Main St.
Milford, MA 01757
"You -Do -It Electronics
40 Franklin Street
Neeham, MA 02494

Michigan
Norwest Electronics
33760 Plymouth Rd.
Livonia, MI 48150
Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, MI 48104

472 East Main Street
Patchogue, NY 11772

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Ohio
Parts Express
725 Pleasant Valley Drive
Springboro, OH 45066

Philcap Electronic Suppliers
275 E. Market Street
Akron, OH 44308

Oregon
Norvac Electronics
7940 SW Nimbus Avenue
Beaverton, OR 97005

Texas

The Elec. Connection
37387 Ford Road
Westland, MI 48185

Computers Electronics Etc.
110 E. Medical Center Blvd.
Webster, TX 77598

Minnesota

Electronic Parts Outlet
3753 B Fondren
Houston, TX 77063

Acme Electronics
224 Washington Avenue N.
Minneapolis, MN 55401

Missouri

Tanner Electronics
1301 W Bettine
Carrollton, TX 75006

Gateway Electronics
8123 -25 Page Blvd.
St. Louis, MO 63130

New Jersey
Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

If you'd like to sell our magazine in your store,
please circle 180 on free information card
or Contact
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Gina Gallo at (631) 592 -6720 ext 215
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Wireless Camera System
Color
Camera/Transmitter
GFC -5001 $159.95

Flat Screen TFT-LD Wireless Transmitter & Receiver
From:
Monitors Surveillance Camera VCR
IVJonitors'

4- Channel

AN Receiver

Cable TV
CD Player

Digital Video Disc
Laser Disc Player
Satellite Receiver
Wireless Cable
Stereo Audio

GFR -5002 $119.95

Camcorder
AN Receiver

Receiver

WR -2400

wireless Receiver
$129.95
1 -Camera /Receiver Package
Features:
2.4 Ghz Wreless CCD Camera
GFP -5005 $249.95
with 4- channels selection switch.
Package Contents:
Operating frequency of ISM band
1- Transmitting Camera

2.4835G Hz on 4- channels.
Patch Antennas
Digital Image Filter to enhance
picture clarity.
Connects to any PC Video capture
card, TV or VCR.
Unequaled quality and reliability.
5- minutes to install.
2.4

-

& 1- Receiver
2-Patch antennas
2 -Power supplies

,I`Igll11

TFT-4 $179.95
4" Screen. (Size: 6"(W) x 4.5"(H) x 2" (D)
I

I

An excellent monitor for one camera
monitoring or for setting up cameras
during installation or maintenance.

Transmitter

Several Sizes Available.

-RCA Cable
1- Mounting Bracket
1

CM-500cBC
$129.95

Live Remote Video Server
Dimensions
1.5" Sq

Aluminum cased
Color camera
with mounting
bracket.

Back of
Transmitter
8 Receiver are

identical.

WT -2400

wireless Transmitter
$129.95

Camera with Vari-Focal Lens
1

27"

Micro
Lens

"ZOOM"

NETVID-6roM

(Itwillá9

3

-

;

.

Ssfclns

chhoóse 1ro1n.

View Up To Six Live Camera
Locations on Your PC!

-`

NETVID-6x6M Server.. Works 3 -Ways!
Viëwe
1. Over standard phone line or ISDN.
2. Internet using Internet Explorer or
Netscape Navigator. 3. PC - LAN /Network.
PC remote software allows user to dial into
NETVID -6x6M Server from any location!
Includes: NETVID6x6M server, Software & Modem.
Cameras are Not included.
Dial -Up Video Security for:
Security/ntrusion Detect & Photograph Intruders
Corporate management tool Beach House, Cabin
View your home while at work Save to a Hard Drive

Q

LP -850w

i

Aurliloblc to.

o

Illuminator, Camera
can See in the Dark
without Additional
Light Source!
1

d"(Dia)

x

www.polarisusa.com

800.752.3571

470 TV Line Color Board Camera
with a 4-8mm Vari -focal lens.
MB- 1250HRVF $199.95

1.8..i0 Me stand

High -Res Vari -Focal Color Camera

MB- 1250HRp $149.95
High -Res Pinhole Color Camera

MB -1250p $99.95
Low -Res Pinhole Color Camera

Color

weatherproof
video camera.

LIPSTICK

WP-300c
$229.95

638104)

. Polaris Industries P°/e
;al

MB-1250HRVF
$199.95

$169.95
Built -In Infrared

x

vv. vend

s
Cátälog
Kide0

Polaris Industries 470 Armour Dr. Atlanta GA 30324

,

CAMERAS
LP-850i
$109.95

LP-850p
$119.95

2.6' (L)

Length. 7.9"
Diameter 91

B/W

ah'

8

Length

Model
7

t

Model

Tech Info: 404.872.0722 FAX: 404.872.1038
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Universal Switch

DIRECT FROM MANUFACTURER

Model US-3

'WE WILL BEM ANY COMPETITORS PRICE

Timer

Remote

Creative Design in the U.S.A.
The US -3 ìw the only wall switch the possesses
so many functions w one -piece on the market.

*FUNCTIONS
L Remote Control: Use any TV, VCR CD or

WORLD SMALLEST
WIRELESS VIDEO CAMERA

Universal remote. Press any button while pointing
at the switch to turn the light on /off.
Remote dìstatas over 25 A.
2. Non -touch Control: Just wave your hand m
front of the switch to turn light onfoft Adjustable
distance from 2" to 10".
3. Timing Control: Programmable timer can
delay and cycle to turn the light on/off
automatically according to your timing setting.
Be able to repeat by 24 hrs. Use for home security.
4. Manual Control: Has the same function as
standard wall switch.
S. Programmable Control: Each function
can be set to on or off Different function
combination can be net easy by user.

(BLACK & WHITE OR COLOR)
TRANSMITS VIDEO UP TO 1000FT.

WE ALSO CARRY:
COVERT VIDEO CAMERAS
COUNTER -SURVEILLANCE PRODUCTS
CUSTOM MADE
VIDEO SYSTEMS
IN HOUSE
RUNS ON 9V BATTERY
FOR UP TO 12 HIS
ENGINEERING DEPT.

*Specifications
Rated: 400w, 120v/60 Hz
Remote Distance: up to 25 ft.
For Incandescent Light Only
For Indoor Use Only

CALL FOR CATALOG:

*Applications

SECU FRE'TEK

Low

ti

vwwv_securetek_net

t

Prícc
1

2

:

S

39.95

-5 :534.95

6- 11:S29.95

price'

12 up:

One year warranty !

+sif
(54.95)

Call us

for wholesale price

Poptronícs

-Smart

Battery
Charger

CABLE TV BOXES

Newtoay Lab Inc.
Usk us as:
http :/la ewway -lab. tripod.com
.!nail; newwaysa Itaoi.tom
E

old fashion wall switches.
Can be used by every family

TEL_305.667.4545
FAX_ 305.667.1744

D

Saks Office : 2304E Route 46 west
Big- Knutrs shopping center
Parsippany. NJ. 07054
Tel, 973-40_2 -6360 Fax 973 -4024455

The US-3 Universal Switch: Safety,
Easy for all to use, install, directly replace

7152 S.W. 47T1-1 STREET
MIAMI, FLORIDA 33137

Local Distribution
wanted

IV),/JPPY/.
(WE'LL BEAT ANY PRICE!)
30 DAY TRIAL' 1YR. WRNTY. FREE CATALOG
DEA' FRS WELCOME!
OTY. DISCOUNTS

1- 800 -785 -1145
HABLAMOS ESPANOL

e

119

C.o.D

PRIVATE CABLE SYSTEMS

FOR GEL -CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
reference & three mode charging sequence.
Standard kit is for 12V at 1/2 or 1 Amp, user
selectable. Can be connected to the battery
indefinately, will not overcharge. Weighs 2pounds
and measures 4'W x 5' /a'D x 2' /z H. Finished
enclosure included in kit.

Complete Kit Only
Assembled & Tested

$59.95
$79.95

Trail Oucit-o)

wireless joystick

CA residents add 7.75% sales tax. SAN: $6.50 (insured)
Foreign orders add 20 %. For more into or price list;
send legal size SASE (55e) to:

=

MA

Omni -directional

wireless Joystick

Engineering

2521 W. La Palma 5K

(714) 952-2114

Anaheim, CA 92801
FAX (714) 952-3280

20 feet Operating range

Integrated wireless
mouse controls

HOT NEW PRODUCTS!!!
Phone and Internet Voice Changer - This device is
new to the market and provides realistic sounding
voices. It allows you to interface directly to your
phone jack, or computer via patch cord and mic. Intro price $129.95

72

Phone Manager - Reverse Caller ID. Now you can keep
track of outgoing numbers. Records length, time and date
of call. Keep track of the children, the wife, or the phone
company. Easy hookup via phone jack. $79.95
www.electronickits.com - Over 200 Electronic Gadgets
Carl's Electronics Inc. sales @electronickits.com

www.americanradiohistory.com
AmericanRadioHistory.Com
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45645 Northport Loop East, Fremont. CA 94530., USA
Tel: (510) 623 8832, Fax: (510) 623 8849

Email: sales @ridevices.com

Website: www.rfdevices.com

conditions please
refer to our catalog
Shop on line www.dalbani.com
All item s are subject to availability

General Instrument
Universal Remote Control
Item # 82 -1585

All prices are subject to change without notice.

Okijer 2500
hem

Stereo / Mono
Compatible

#5-758Q

MAJOR CREDIT & C.O.D. ACCEPTED

mon

Contorts TV's, VCR's Cable boxes
& Stereos

Photo Inkjet Collor Printer

Deluxe Video Dubbing and
Enhancement System
Item # 55 -1780

For terms and

Full menu á guide

bmirgiret
mme.v.n..

Performance Keyboard
IBM PC Compatible 104 keyboard
Item # 95 -7760

rt

Cordless Phone.
Battery
Item # 29 -2565

WGLL

,i '
/r'f.

Item

Model# P5256
500 MAH Lead
Acid Battery

r

SHARE?

Six in one

Factory Serviced

Aluminum
frame

Copier, Scanner,
PC Fax/Modem

16"

Black Color
_.

Pieces
Service
Tool Kit
Item #
50 -057
.;
r 0,0
21

12 Inch B & W Quad Screen

Observation System
Philips
Item #
38 -0525

8

A

15Amp circuit breaker

Multimeters
Item # 50 -3630
I

J

120 Joules

UL Listed

one pair per
package

"

Output power 2500W
:

AC output Voltage: 120V AC
DC input Voltage: 10 -15V
Low battery cutout: 10V DC
Frequency ± 1%. 60Hz 501-11
No load current draw:
Switch ON : < 0.6 A DC
Switch OFF: < 0.2mA DC
Low battery alarm: audible, D

Ove- load: 2501 -3000W

This Pourer in erer Handles
Temporary Hog" Surge Loads to
Start Electric Motors. Water
Pumps, TVs Fnc n ore.
10.7V

240V. AC
Item # 40 -2315
AC output Voltage: 240V AC
DC input Voltage: 24V(20 -3C\
Low battery cutout: 20V DC

=34

Output Frequency: 60Hz
No load current draw:
Switch ON < 0.5 A DC
Switch OFF: < 0.2mA DC
Low battery alarm: audible,

Panasonic
DSS Beyond TV Reach

)

455.1

:

Allows you to view the same
programming on a second
TV in another Room

i fl l j.!
900 M14z

CALL TOLL FREE

®

21.5V

tord Room Kit

$20.00 Minimum Orde

not Including shipping

&

each

handling

JòYMR.

S

e-mail: savings @dalbani.com

-800- 325 -2264

In Canada Call 1- 800 -667 -4362

1.17C

1J

Item# 55-1845
Panasonic Model # TZ- A102RK

Common Features

120V. AC
Item # 40 -1935

Te41 °-

Variable Power
Control(5 -40W)
Interchangeable
Tip & Heating
Element

6 Outlets

6ft power cord

DC to AC Power Inverte

J

Soldering Station
Item# 51 -1505

Outlets Power Strip
Item # 40-2555

outlets & 2-device telephone protection

using RJ45/RJ11 phone lines

Qj
6

Eliminates brightening and
darkening, blackout,color shifting,
jitter, shaking, picture tearing and
Watch movies in another room from your
twlstingline affects and all other
Satellite Dish, VCR DVD, or Laser Disc
symptoms 9V battery (installed)
Player without running cab ES

1350 Joules
CUtT1S`
PC Network Surge Protection
Item # 40 -2490

-

r

1

Item #
55 -1265

2.4GHZ

.,

_

Digital VideD Stabilizer

Item #
50 -1890

Fax, Phone, Printer,

[L.l .ä

Reg. $189.00

Up to 300ít

Tool Case

Item # 85 -2365

119ío

Wireless Digital Audio/Video
Sender with 2.4GHz Rani
Transmitter

Use Standard
Mini 6 -Pin DIN

Fax Machine

# 29 -2570

Model# CV3112C
12V 200mAh Lead Acid Batery
Used with GE, Magnavox, Panasonic

shipping and
S2.25 handling

Up to 5 lbs anywhere in the U.S.A.
Excluding Alaska, Hawaii & Puerto Rico

ó

-a

_ó

SPECIAL SHIPPING RATE
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ifiicroi000
Attention: PC TECHNICIANS

ta.t.:.

Interactive terneins

CD-Rom Issar

s

GssTao

Get the best interactive training bundle to help
you pass your A+ Certification tests
you know that technicians with A+ Certification have
starting salaries of $30,000 plus per year? Take positive
action to increase your earning power and get the kind of
clout you need in the real world job market. Today many
companies require A+ Certification before they will seriously
consider you even for an interview.
Did

is complete with all the
materials you see above, including an extensive interactive
full CompTIA Certification Program.
CD

WAVE's A+ Certification program

-a

24 -hour WAVE Online
University. One year
free tech support
responses.

Micro -Scope diagnostic software, recognized by
technicians everywhere. Includes excellent FREE phone
support. Our technicians can walk you through any
technical situation, whether in your office or on -site.

Micro 2000, Inc.
1100 E. Broadway, Glendale, CA 91205
(800)864 -8008 (818)547 -0125 Fax (818)547 -0397
www.micro2000.com netsales @micro2000.com

This special bundle edition also contains Micro -Scope; the
top -selling 0/S-independent PC diagnostic package on the
market, which has been fully updated for the millennium.
74

O 2000 Micro 2000, Inc All Rights Reserved. MICRO -SCOPE, MICRO 2000 and their logos are trademarks of Micro 2000, Inc. WAVE is

a

trademark of Wave Technologies International. All other trademarks are the property of their respective owners.

CIRCLE 256 ON FREE NFORMATION CARD

www.americanradiohistory.com
AmericanRadioHistory.Com

CREDIT CARD COMPUTER
price
$14.20 OEM
EVAL KIT (Qty
(1000 pc.)

1) $50

Includes:
-serial and parallel
-256kbit nvmem
-A to D converter

:í9P(`f

r

-ISA/PC104 bus
-BASIC and ASSY
-Calendar/Clock

NEW, improved version with

.

::jw-

«:

541

7

.,+

r

-

-.

PLUG-N-GOtm !!!
COMPLETE! No cables or power supply to buy.

$95 UNIVERSAL PC SOLID
PROGRAMMER STATE DISK
FLAS H,EPROM,NVRAM,EEPRO M
to 8meg (27080). Adapters for micros,
PLCC, etc.. Parallel port version for
notebooks. FAST and EASYTO USE.

OEM (1k), EVAL $75
FLASH,NVRAM,ROM
256K-16M DIP/PCMCIA
$21

PC WATCHDOG!

LCD VGA $27

NO MORE HANGUPS..
Reboots PC on hardware

OEM (1k), eval $95
640x480 controller
use with PC or SBC

or software hangup..
oem $21, eval $75

ADC /DAC
cards SINGLE
8/12/16/18bit up to 32 channel for
CHIP
PC or SBC starting at $14.20 oem
OEM
si 99 EVAL$7.00KIT

COMPUTER!

(1 K)

$27 MINI PC

eval $95, oem $27 includes:
DOS,3 ser,2par,rtc,nvmem,
built -in LED display,ISA bus,
Keyboard and LCD interface

COMPLETE!

(1)

Zero External Components
Built -in BASIC / Assembly
- RS232 Program Download
- 1K flash, 64ee, 3irq, 2timers
- 15 110 bits, A/D comparator
- 20mips, faster than pid8051
- 20 pin DIP part #MV1200
-

Not a "core" or "engine ". All
utilities and tutorial included.
Use Turbo C,Basic,MASM.
386 version $42 oem S195 eval

NEW! 8K SUPER CHIP
Improved BTERP with 40 times the BASIC program capacity

DIP part #MV8515

-321/0,12 irq, 3 timers, bus

WWW.STAR. NET/PEOPLE/-MVS

-

40 pin

5yr Limited Warranty
Free Shipping

-

8K flash, 512 ee, 512 nvram -

MVS Box 850
Merr. ,NH 03054
(508) 792 9507

.MVS

Mon -Fri 10-6 EST

Watchdog with internal osc.

$5.40 OEM (1k), Eval Kit $19.00
75
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Doppler Direction Finder
down jammers and hidden transmitters with ease! This is the
famous WA2EBY DF'er featured in April 99 OST. Shows direct bearing to
transmitter on compass style LED display, easy to hook up to any FM receiver. The
transmitter - the object of your DF'ing - need not be FM, it can be AM, FM or CW.
Easily connects to receivers speaker jack and antenna, unit runs on 12 VDC. We
even include 4 handy home -brew "mag mount" antennas and cable for quick set
up and operation! Whips can be cut and optimized for any frequency from 1301000 MHz. Track down that jammer, win that fox hunt, zero in on that downed
Cessna - this is an easy to build, reliable kit that compares most favorably to commercial units costing upwards of $1000.00! This is a neat kit!!
DDF -1, Doppler Direction Finder Kit
$149.95

GHz RF Signal Generator

1

A super price on a full featured RF signal generator!

EYTrack

f9A

Wireless

RF

Data Link Modules

RF link boards are perfect for any wireless control application; alarms, data

transmission, electronic monitoring...you name it. Very stable SAW resonator
transmitter, crystal controlled receiver - no frequency drift! Range up to 600
feet, license free 433 MHz band. Encoder /decoder units have 12 bit Holtek
HT-12 series chips allowing multiple units all individually addressable, see
web site for full details. Super small size - that's a quarter in the picture! Run
on 3 -12 VDC. Fully wired and tested, ready to go and easy to use!
RX-433 Data Receiver
$16.95 TX -433 Data Transmitter
$14.95
RXD-433 Receiver/Decoder
$21.95 TXE433Transmitter/Encoder
$19.95

Covers 100 KHz to
999.99999 MHz in 10 Hz
steps. Tons of features;
O
calibrated AM and FM
modulation, 90 front panel
memories, built-in RS-232
interface, +10 to -130
dBm output and more!
Fast and easy to use, its
ig bright vacuum florescent display can be ead from anywhere on the
bench and the handy 'smart-knob' has great analog feel and is intelligently enabled when entering or changing parameters in any field -a
real time saver! All functions can be continuously varied without the
need for a shift or second function key. In short, this is the generator
you'll want on your bench, you won't find a harder working RF signal
generator - and you'll save almost $3,000 over competitive units!
RSG -1000B RF Signal Generator
$1995.00

a
a

Super Pro FM
Stereo

Transmitter

World's Smallest TV Transmitters

Operates in standard AM broad cast band. Pro version, AM -25, is synthesized for stable, no-drift frequency and is setable for high power
output where regulations allow, typical range of 1-2
miles. Entry-level AM -1 is tunable, runs FCC maximum
100 mW, range 1/4 mile. Both accept line -level inputs
from tape decks, CD players or mike mixers, run on 12
volts DC. Pro AM -25 includes AC power adapter,
matching case and bottom loaded wire antenna. Entrylevel AM -1 has an available matching case and knob
set that dresses up the unit. Great sound, easy to build
- you can be on the air in an evening!
AM -25, Professional AM Transmitter Kit
$129.95
AM -1, Entry level AM Radio Transmitter Kit... $29.95
CAM, Matching Case Set for AM -1
$14.95

Top quality Japanese Class 'A'
CCD array, over 440 line line resolution, not the off -spec
arrays that are found on many othe cameras. Don't be
fooled by the cheap CMOS single chip cameras which have
1/2 the resolution, 1/4 the light sensitivity and draw over
twice the current! The black & white models are also super
IR (Infra -Red) sensitive. Add our invisible to the eye, IR -1
illuminator kit to see in the dark! Color camera has Auto
gain, white balance, Back Light Compensation and DSP!
Available with Wide -angle (804) or super slim Pin -hole style
lens. Run on 9 VDC, standard 1 volt p -p video. Use our
transmitters for wireless transmission to TV set, or add our
IB -1 Interface board kit for super easy direct wire hook -up to
any Video monitor, VCR or TV with AN input. Fully assem-

bled, with pre -wired connector.
CCDWA-2, B &W CCD Camera, wide -angle lens
$69.95
CCDPH -2, B &W CCD Camera, slim fit pinhole lens $69.95
CCDCC -1, Color CCD Camera, wide-angle lens
$129.95
IR -1, IR Illuminator Kit for B &W cameras
$24.95
IB-1, Interface Board Kit
$14.95

....

Mini Radio
Receivers

Imagine the fun of tuning into aircraft a hundred miles away, the local police/fire department, ham operators, or how
about Radio Moscow or the BBC in London? Now imagine doing this on a little radio you built yourself - in just an
evening! These popular little receivers are the nuts for catching all the action on the local ham, aircraft, standard FM
broadcast radio, shortwave or WWV National Time Standard radio bands. Pick the receiver of your choice, each easy
to build, sensitive receiver has plenty of crystal clear audio to drive any speaker or earphone. Easy one evening
assembly, run on 9 volt battery, all have squelch except for shortwave and FM broadcast receiver which has subcarrier output for hook-up to our SCA adapter. The SCA-1 will tune in commercial -free music and other 'hidden' special
services when connected to FM receiver. Add our snazzy matching case and knob set for that smart finished look!
AR -1, Airband 108.136 MHz Kit
$29.95
FR-6, 6 Meter FM Ham Band Kit
$34.95
HFRC -1, WWV 10 MHz (crystal controlled) Kit
$34.95
FR -10, 10 Meter FM Ham Band Kit
$34.95
FR -1, FM Broadcast Band 88-108 MHz Kit
$24.95
FR -146, 2 Meter FM Ham Band Kit
$34.95
SR -1, Shortwave 4 -11 MHz Band Kit
FR -220, 220 MHz FM Ham Band Kit
$34.95
$29.95
SCA -1 SCA Subcarrier Adapter kit for FM radio.... $27.95
Matching Case Set (specify for which kit)
$14.95

PIC -Pro Pic Chip Programmer
Easy to use programmer for the PIC16C84, 16F84, 16F83 microcontrollers by Microchip. All software
- editor, assembler, run and program - as well as free updates available on Ramsey download site!
This is the popular unit designed by Michael Covington and featured in Electronics Now, September
1998. Connects to your parallel port and includes the great looking matching case, knob set and AC
power supply. Start programming those really neat microcontrollers now...order your PICPRO today!
PIC 1, PICPRO PIC Chip Programmer Kit

S59.95

Order Toll -free: 800 -446 -2295
Sorry, no tech info, or order status at 800 number
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For Technical Info, Order Status
Call Factory direct: 716 - 924 -4560

I
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accompanied by a signed statement that the unit will be exported.
FM -100, Pro FM Stereo Transmitter Kit
$249.95
FM- 100WT, Fully Wired High Power FM- 100
$399.95

AM Radio
Transmitter

Cameras

rf

il>M

Professional synthesized FM Stereo station in easy to use, handsome
cabinet. Most radio stations require a who e equipment rack to hold all
the features we've packed into the FM -100. Set freq with Up/Down
buttons, big LED display. Input low pass f Iter gives great sound (no
more squeals or swishing from cheap CD inputs!) Limiters for max
'punch' in audio - without over mod, LED meters to easily set audio
levels, built-in mixer with mike, line level inputs. Churches, drive -ins,
schools, colleges find the FM -100 the answer to their transmitting
needs, you will too. Great features, great price! Kit includes cabinet,
whip antenna, 120 VAC supply. We also offer a high power export
version of the FM-100 fully assembled with one watt of RF power, for
miles of program coverage. The export version can only be shipped if

We call them the 'Cubes'.... Perfect video transmission from a transmitter you can hide under a quarter and only as thick as a stack of
four pennies - that's a nickel in the picture! Transmits color or B&W
with fantastic quality - almost like a direct wired connection to any
TV tuned to cable channel 59. Crystal controlled for no frequency
drift with performance that equals models that cost hundreds more! Basic 20 mW model transmits up to 300' while
the high power 100 mW unit goes up to 1/4 mi e. Their very light weight and size make them ideal for balloon and
rocket launches, R/C models, robots - you name it! Units run on 9 volts and hook -up to most any CCD camera or
standard video source. In fact, all of our cameras have been tested to mate perfectly with our Cubes and work great.
Fully assembled - just hook -up power andyou're on the air! One customer even put one on his dog!
C -2000, Basic Video Transmitter
$89.95
C- 2001, High Power Video Transmitter...5179.95

CCD Video

®

FM Stereo Radio

Transmitters

_

-

No dritt, microprocessor synthesized! Great audio
quality, connect to CD player, tape deck or mike
mixer and you're on- the -air. Strapable for high or low power! Runs on
12 VDC or 120 VAC. Kit includes snazzy case, whip antenna, 120 VAC

power adapter - easy one evening assembly.
FM-25, Synthesized Stereo Transmitter Kit

$129.95

Lower cost alternative to our high performance transmitters. Great value, easily tunable, fun to build. Manual
goes into great detail about antennas, range and FCC
rules. Handy for sending music thru house and yard,
ideal for school projects too - you'll be amazed at the
exceptional audio quality! Runs on 9V battery or 5 to
15 VDC. Add matching case and whip antenna set for nice 'pro' look.
FM-10A, Tunable FM Stereo Transmitter Kit

$34.95
$14.95

CFM, Matching Case and Antenna Set
FMAC, 12 Volt DC Wall Plug Adapter

RF

$9.95

Power Booster

Add muscle to your signal, boost power up to 1 watt
over a freq range of 100 KHz to over 1000 MHz! Use
as a lab amp for signal generators, plus many foreign users employ the
LPA -1 to boost the power of their FM transmitters, providing radio service through an entire town. Runs on 12 VDC. For a neat finished look,
add the nice matching case set. Outdoor unit attaches right at the
antenna for best signal - receiving or transmitting, weatherproof, too!
LPA -1, Power Booster Amplifier Kit
$39.95
CLPA, Matching Case Set for LPA -1 Kit
$14.95
LPA1WT, Fully Wired LPA -1 with Case
$99.95
FMBA -1, Outdoor Mast Mount Version of LPA -t
559.95

FM Station Antennas
For maximum performance, a good antenna is needed.
Choose our very popular dipole kit or the Comet, a factory
made 5/8 wave colinear model with 3.4 dB gain. Both
work great with any FM receiver or transmitter.
TM -100; FM Antenna Kit

$39.95

FMA -200, Vertical Antenna

RAMSEY ELECTRONICS, INC.
793 Canning Parkway Victor, NY 14564
See our complete catalog and order
on -line with our secure server at:

www.ramseyelectronics.com
CIRCLE 263 ON FREE INFORMATION CARD

VISA

$114.95

41:0

AMEriIfAN
FJff FE55

DIJCOVER

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if
not pleased, return in original form for refund. Add $6.95 for shipping, handling and insurance. Orders under $20, add $3.00. NY residents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20%
for surface mail or use credit card and specify shipping method.

Power Tools for Electronic Design Automation
More Features
More Power
Less Money
Ivex Spice is the latest
addition in affordable EDA
solutions. Use Ivex Spice
with WinDraft Schematics
for fast, professional
results with un- surpassed
ease.

Ivex 65o pin versions have
no feature limitations like
other low cost products on
the market. Fast expert
technical support, free 24
hour Knowledge Base on
the web, and professional
full - featured tools have
made Ivex the preferred
choice for designers.

WinDraft®
Schematics

65* phi

Full Featured 32

TM

$250

venial

Rules Check

Common netlist formats:
(Accel, Protel, Pads,
wirelist, Spice 3f5, £ more.)
Import Orcad /SDT files /parts

Visual PCB footprint browser
Over 12,000 parts included

WinBoard
For larger designs
use these Ivex Products:

WinDraft unlimited: $495
WinBoard unlimited: $495
Specctra autoroutes
$650
SP2-I000:
Ivex View unlimited $ 99

Analog Simulation

Layout

The Standard Edition includes:

Multi channel display
Over 3,000 models
Uses Spice 3f5 netlist
Use

with WinDraft 3.05+

Seven Analysis types:

Operating Point,
DC Sweep, Transient Analysis,
Fourier, AC Frequency Sweep,
Small Signal Transfer,
Sensitivity.
TM

Ivex Spice /Adanced
Analog Simulation

690 Pie vTsion

Multi layer designs (16)
Surface mount designs
Advanced Design Rule Check
Electrical DRC check and
Real -Time DRC
Single click editing
Graphical part £ pad editor
Hundreds of footprints
Copper zone pour
Output Gerber photo plot files

www.ivex.com
`1,,('.i

$299

The Advanced Edition has

all the features of the
Standard Edition, with
these additional analysis types:
Transient Parameter Sweep,
AC Parameter Sweep,
Distortion Analysis,
Pole-Zero Analysis, Noise
Analysis and Monte Carlo.

TM

Visit the Ivex web site for complete product
information and download full function demos.

I:

$99

bit application

Powerful hierarchical designs
Easy single click editing
Graphical part editor
Windows functionality
/.dvanced Bill of Materials
User Definable Electrical

PCB

Ivex Spice/standard

DESIGN
INTERNATIONAL
ADV5_6
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AM Transmitter

MORE
MONEY!

4l8MHz or 433MHz

SAW Controlled

*Range up to 300ft

No adjustable components CMOSTiL data
Loss current - 2.5mA
Supply 2.5 -12Vdc

7x

Compact Hybrid Module

2kHz

I I

x

4mm

AM-TX1-xxx .... S12.60

jI (I
1

i

data rate

Sensitivity -105dBm

Very stable

CMOSTiL output

38x12x2mm

Patented Laser Trimmed
SVdc. 0.8mA (HRR6)

AI1t -HRR6-xxx... S16.33

FM Transceiver

Onl' 23

x 33 x

I

.5V CMOS logic interface

Itnm

Up to 40.000bps data rate Fast ImS enable
*Power saving feature
Up to 450ft. range.
5V operation
Carrier Detect output

4

8MHz or 433MHz FM

BiM -xxx -F

3\\ire RS232 interface
I9 2Kbps half duplex
.418MHz or 433MHz FM
7.5- l5Vdc. 20mA
TX /RX Status LED's

Up to 400f.

I

$87.36

RS232 Transceiver

ELECTRONIC TEC

range
wave ant. on board
User data packetizing
58 x 40 x 15mm
C'PHERNET .... $139.30
1/4

AM Transmitter
Range
^

input

!

AM Receiver

Be an FCC
LICENSED
INICIAN!
:á: .;

Sub Miniature module

up to 2500.
Low current. 4mA p
SAW controlled stability Up to 4kHz data rate
Wide supply range 2 -14V .Small: 17 x I lmm

,.

Earn up to
$60 an hour
and more!

t

CMOS/TTL input

¡,1 ABACOM
TECHNOLOGIES

AM -RTS-xxx .... S12.10

tel: (416)236 3858
Free Catalog

fax: (416)236 8866

www.abacom- tech.com
MasterCard / VISA

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

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, Radar, Radio -W,
Microwave, Maritime, 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 costly school. No

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.

Call 1-800- 932 -4268

KENWOOD
Analog Oscilloscopes
1

I

CS- 5355/75 & CS -5370

www. rodintl.com

2% accuracy
Delay sweep for expanded
waveforms
Reliable relay attenuator
3 signals synchronized on
V mode

Fax 1- 415 -332 -1901
Email: fcc @commandproductions.com

Visit our Website: www.LicenseTraining.com
ó

Model
PCS-4125
PCS-4135
PCS-5355
PCS-5375
PCS-5370

FCC LICENSE TRAINING - Dept. 210
P.O. Box 2824 San Francisco, CA 94126 -2824

N

Please rush FREE details immediately!
vi

i Name

ó

I

Address

i

City

i

State

a°

78

40 MHz, 2 ch!4
50 MHz, 3 ch''delayed sweep
100 MHz, 3 c ", delayed sweep
100 MHz, 3
delayed sweep
with readout
cursors

....... -------- - - -- ----

i

Sale
$399.00
$599.00
$799.00
$1,049.00
$1,299.00

UR FREE CATALOG!
ital multimeters

Mail This Coupon Today!

Features:

20 MHz. 2

1

Zip

One touch X-Y switching
Relay attenuator

800.638.2020

Ext. 210

COMMAND PRODUCTIONS

CS- 4125/4135 Features:
High Withstand Voltage to 400V
Wide bandwidth & fast sweep
VERT mode / FIX triggering

frequency counters
power supplies
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function generators
oscilloscopes
signal generators

Perfect for hobbies, repair, prig"
OEM and equipment modifica
Low cost, high quality boards are fully
assembled aid 100% tested at the factory
Each includes full specificitt
and application informiit
These and over 100 additional modules
stocked exclusively at MCM Electronics
Complete Inform

TO RECIEVE SALE PRICING,

Must Provide This

rce code:

Description
Order

Prices effective

Transmitters
Description
Reg.

Sale

FM

$1,414A

$10.90

FM -2
28-4851
2 e5
Pre amplifier with compression
PM -9
1,24t
28 -6230

22.39

-

10.20

Up /down count *LED display

*Contact

closure count and reset input *Requires
single 1 2VDC supply
Description

Reg.

Sale

28-5150 CD -3

Three digit

$4,4.9$

$35.50:

28 -5155 CD -5

Three Digit

Order

#

Mfr.

#

28-4785 CD -9

13.85
17.75
15.85

58.00

6

jkt

Two digit

i

Audio Amplifiers

Retains information with power
removed *Includes an electret
microphone TR-4 and TR-6
have on -board 5W amplifiers

*Perfect for repair and equipment
modification *Operates from a single
1 2VDC supply *Accepts line level input
Description

Description
#

13.85

1

*Records any audio signal

Order

12.45

1

Message Recorder

=

$12.45

1

Counters

Sale

w /relay output

Digital
e

Reg.

1

*Requires single 9-1 5VDC supply
Mfr. #

#

1

Accepts mic level input
Transmits from 88- -108MHz

#

Mfr.

#

Single event 1 -180 second
28-4735
-1
Single event 2-45 minute
-2
28-4736
Single event 30 -240 minute
-3
28 -4737
Repeat cycle 0.3-60 second
-10
28 -4740
Repeat cycle 1 -30 minute
1 -11
28 -4741
Repeat cycle 20 -150 minute
-12
28 -4742

FM

transmitter
FM -1
28 -4850
High power FM transmitter

*Operates from a
single 1 2VDC
supply *Provides
precise time delay
fora variety of uses
SPDT, 5A relay output

at www.cebeis

CIRCUIT MODULES
PRE -ASSEMBLED
May 23 through October 27, 2000.

Order

Timer Modules

Mfr.

#

16 second
TR -1
28 -4855
16 second with repeat
TR -3
28 -7854
16 second with repeat
TR-4
28-7856
60 second with repeat
TR -6
28 -6245

Reg.

$
yy.5
5)46-6

8),4f5

out

CHECK

Sale

$28.99
35.90

DC Power Supplies
*Includes AC transformer *Provides tight
voltage regulation *Short circuit protected
Order

f

Mfr.

28 -4772

FE -2

28 -4775

FE -4

28 -4776
28 -4777
28 -4778

FE -7

#

Output

Reg.

Sale

12VDC,

SIA45

$11:85

5A5

16.70
20.65
29.95
44.50

300mA

47.20
79.00

Order

FE -11

FE-13

12VDC, 1A
24VDC, 1A
12VDC, 2A
12VDC,

5

Mfr. #

#

0.5W single channel
E -13
28 -5165
1W single channel
E -1
28 -4795
1W two channel
ES -1
28 -5170
5W single channel
E -2
28 -4796
5W two channel
28 -4800
ES -2
15W single channel
E -4
28 -4797
15W two channel
ES -4
28 -4801

Reg.

Sale

sj.46

$5.60

r"§

5.60

1,4.4

11.25
10.99

24eat

20.65

1,9-4

17.20

3,946

35.50

`full line catalog at:
Pre-Amplifiers
*Use with Cebek or any amplifier with
line level input *Operates from a single
6-1 8VDC supply *Gain adjusted via
board - mounted potentiometer

Programmable

Description
Order

#

Mfr.

#

Microóhone preamp, Hi-Z
PM-1
28-7932
Micro Thane preamp, Low--Z
28-48115
PM-2
Preamp for general use
PM-4
28-7960
Electr c guitar preamp
PM -7
28-4815
Voice activation "VOX" relay
PM-11
28-4825

Reg.

Sale

$6.90
6.50
7.09
6.49

1J55

13.15

LCD Displays
*Provides one or two line x 16 character
display *Fully programmable with ea
programming *Stores up to 1
alpha numeric messages *EC-3 and EC-4
are backlit
Order #

Mfr.

28 -6135

EC -1

28-6140
28 -4765
28 -4766

EC -2

EC-3
EC -4

#

Description
Single line
Two line
Single line
Two line

Reg.

Sale

$$9cd
$9-9

$79.95
89.95
11
0 103.50
19-.6 126.00
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A

Tiny Vibrating Motor

each

10
100

Free 96

SDISCOUNT

Multi -Media Rack

CATALOG.

Pricing

O

Outside the
send $3.00 U.S.A.
postage.

N

CAT # HS -65

$each

CAT # HP -6

850

each

10 for $7.50
100 for $50.00

Ionizer
Seawise Industrial Ltd. Model

Laser Level

Accurate and easy to use for short and long
distance leveling. Center the bubble, and anything that intersects the beam is at exactly the
same height. Use it to match heights in large
rooms or across buildings. Set and align electrical and plumbing fixtures, cabinets and shelves.
Rugged, black anodized aluminum housing with
pocket clip. Locking push button switch to prevent unintended actuation.
Includes two AAA batteries. $
each
CAT # LL-1

16

95

#

SW750

Input: 120 Vac
Output: 7.5 KV 60 Hz.
The main component in a
household ionization unit.
2.2" x 1" x 0.86" thick with a

mounting tab that extends
0.75" from the unit. UL recognized.

CAT # SW -750
$45ö

each

Blue & White Ultrabrights
BLUE / water clear 1200 mcd
45 degree viewing angle.

$

22 UF 450 Vdc

$35ö

Heatsink
4.53" X 2.3" X 1.44 ". High- capacity black
anodized aluminum heatsink.
4.2" x 2" mounting centers.
Weight: 0.54 lbs.

Miniature "in -ear" earphones
for use with most portable
CD, radio and tape players.
3.5 mm stereo phone plug.
32 ohm impedance.
Large Quantity Available

for $17.50
for $125.00

Desktop flip
rack keeps
all of your
important
media in one
place. CD's
3.5" floppies
and ZIP discs all can
be stored in the same rack.
Outer rails hold 16 CD /CD ROMs.
Inner rails hold 20 3.5" floppy discs, or 3 ZIP
discs and two M.O. discs. Individually boxed.

CAT# CDB -18M
10 for $30.00

FAST Shipping

or E- MAIL For FAX

"Ear Bud" Stereo Earphones

I

Low voltage, low current miniature
vibrating motor. Operates on
1.5 Vdc @ 62 mA. Tiny motor with
offset weighted shaft is used in cell
phones and pagers for vibrating
alert signal. Remove the weight and
they're great for many model and robotics
applications. A removable black rubber boot
surrounds the motor and provides a flat
mounting surface. Without the rubber boot
they are 0.24" dia. x 0.6" long. Shaft adds
extra 0.21" to the overall length. 1.5" leads
with miniature 2 pin connector.

$2óo

CALL, WHITE

C

R

CAT # DCM-154

QUALITY Parts

75

CAT # LED -58
10 for $30.00

each

WHITE / water clear 1100 mcd
0.63" diameter X 1.6" long axial
electrolytic capacitor.

Digital On -Timer
Digital timer from Mr. CoffeeTM
Small modular design, no
brand name or logo. Ideal
for use in any product that
needs to be turned on
automatically at a specific
time. Operates on 120 Vac.
Switch loads ups to 10 amps.
Can be switched manually. White plastic
face. 2.48" X 1.77 ", with four digit LED
clock. Overall size: 2.48" X 2.17" X 1.88"
deep behind face. 0.25" qc terminals. Easy
to connect and operate. Includes instruction
sheet.

each

for $10.00
100 for $80.00

00

Character X 2 Line LCD
with Backlight

ORDER TOLL FREE

CAT# LCD -53

CAT # LED -48
10 for $35.00

each

Motorized Potentiometer
Dual 10K Linear Taper
Alps Electric # 726T- 10KBX2
Dual 10K linear pot powered
by a small reversible 6 Vdc
gearhead motor. Pot and
motor assembly are 1" square x
1.7" long excluding shaft and
bushing. 6 mm flatted shaft is
0.5" long. 9mm threaded bushing. PC pins and
mounting tabs for pc board mounting.

Daewoo # 16216L -5 -VSO
5 x 7 dot format.
2.56" x 0.54" viewing area.
3.15" x 1.41" module size.
LED backlight. Includes
hook -up/spec sheet.

$5 each

CAT# MCT -3

1

10

CAT# 22/450VA
16

w

$750
each

Il

$400

CAT # MPOT-10K

each

10

for $35.00

1-800-826-5432

Shop ON -LINE www.allelectronics.com
MAIL ORDERS TO:

FAX (818) 781 -2653

ALL ELECTRONICS CORP.
P.O. BOX 567

VAN NUYS, CA 91408 -0567

INFO (818) 904 -0524

E -MAIL allcorP @allcorP corn

NO MINIMUM ORDER All Orders Can Be Charged to Visa, Mastercard, American Express or Discover Checks and Money Orders Accepted by Mail
Orders Delivered in the State of California must include California State Sales Tax NO C.O.D Shipping and Handling $5.00 for the 48 Continental United
States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping
Quantities Limited
Prices Subject to change without notice.
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MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST.
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Electronic CAD Software

Start A Career With High Wages,
Excellent Benefits and Job Security!!

Only $99.95

With UCANDO's extraordinary maintenance training programs you
can quickly and easily enter a high paying field as a maintenance
technician for a very small investment of time and money.

y

...

y.-.'.

.

Ivex Spice simulation- standard
Ivex Gerber View
WinDraft Schematics -P350
WinBoard PCB Layout -P350

RC -M ONLY $165 RC -M is a 15 hour training
course on relay ladder logic systems. Includes a 5part video and workbook. Great Value!

PLC -M ONLY $198 PLC -M is
a 32 hour training course on
PLC systems. Includes (2) 4-part video's and
workbook. This training is valuable.

wavvoliti

HYD-M ONLY $209 HYD -M is a 32 hour course
on Fluid Dynamics. Includes (2) 4 -part video's
and workbook. This Module is a must.
SC-M ONLY $215 SC -M is a
32 hour training course on AC & DC Servo
Controllers. Includes (2) 4 -part video's and

each (Insrp)

More Features
More Power
Less Money

II`L1

"t

workbook. Learn everything you need about
AC and DC servo Control Systems.

i

a

k'

Electronic Training Videos:

4- Only $39.95

Basic Electronics, Digital
Electronics, TV Repair, LASER and Fiber Optic training videos
available at very affordable prices starting at Only $39.95 each.

For information or to place an order call:

www.nteinc.com

1- 800 -678 -6113

each (msrp)

WinDraft Schematics -P200
Version 3.0

NTC

800 -631 -1250

www.ucando -corp.com
UCANDO VCR Educational Products Corp., Greenville, OH

Call Today

I

LIC-rRP\I( , IA(

Network Service Tool Set

PC Service Tool Set

Popular installation and service tools for networks, modems and
telephones. All hand tools are professional heavy duty type.

Contains all tools needed to troubleshoot & service
IBM -compatible PCs. Set includes:
AMI Diagnostic Software

Use the compact tester on 10BASE -T (UTP & STP), thin
Ethernet (BNC), 8- position Token Ring, AT &T 258A and
EIA/TIA 568A/B. Automatically scans cables for continuity,
wiring sequence and polarization. Tests STP cable ground.
Testing installed cables is easy with Remote Terminator
and gender changers (UTP and BNC). 9V battery included.

Coax Stripping Tool, RG -58 & RG -59
BNC Crimping Tool, RG -58 & RG -59
Modular Cutting/Stripping /Crimping
Tool (4, 6 & 8- Position)
Multi- Network Cable Tester
AC Receptacle Tester
Cable Cutter

Order No. 55625

$197.00

PC

POST Card
Logic Probe
Digital Multi -Meter
AC Receptacle Tester
Serial Adapter

Diagnostic Tool Set

Serial & Parallel
Loopback Connectors
DIP IC Puller
PLCC IC Puller
Grounding Wrist Strap
Key Top Puller

Order No. 55000 $1

98.00

AMI Diagnostic Software
POST Card

Order No. 55555

$89.00

Network Installation
Tool Set
Network Tool Set 55625
without the Multi- Network
Cable Tester.

Order No. 55600

$99.00

Call for your FREE Catalog

Graymark®
P.O. Box 2015

Tustin, CA 92781

http://www.labvolt.com
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CALL TODAY!

800 -854 -7393
VISA'

lde

l

.

81

C &s

CALL TOLL FREE

(800) 292 -7711

Orders Only

Look For Other
thly Specials
ur ebsite

a

esmoonn

www.cs-sales.com
Excellence in Service
Power Supplies
Soldering Equipment

Se Habla Español

Elenco Quad Power Supply
Model XP -581

Elenco Power Supply Kit
Model XP -720K
1.5VDC- 15VDC @ 1A

=` ..:`
.+
is
NII ..'

$79.95

..

- --15VDC
5VDC @ 3A
6.3VAC @ 1A &
12.6VAC center
tapped @1A

y

4

Fully Regulated DC Power
Supplies in One Unit

voltages,

4 DC

3

fixed

-

+5V @ 3A,

zs

Variable

zov

12V @
rF?

1A,

12V (ó

XP -720 Fully

zA

High Current
DC Power Supply

a9

Assembled

2Bmm

(1

m
-y

A1138 nozzle OFP 28

,.1")

1

Ideal for hobby ¡Ms, DlYers and
students.

ñ

$450

Complete with
40W iron.

c

Weller Soldering Station
Model WES50

Weller Marksman`
23W Soldering Iron

o watts of

solid -state DC
wer

$36.95

-

p.;

The SPL-603 is a

68612A

an

Comes wdh an

-

$85

e-

Variable 3.14VDC
Thermal Function
Current Limiting

Variable power
control produces
5-40 watts.

temperature
(212°F to 754 °F) permits soldering of
t surface mount devices
o

-

,

Elenco DC Power Supply
Model SPL-603 3A 0-30VDC

B &K

-

to
"9 "eBf
meet me needs m today's
electrons
industry. Wide
of adjustments

let,

$'

I

IA
1

$54.95

-- 1.5VDC

I)ty

Weller Low Cost Soldering Iron
Model WLC -100

Elenco Hot Air SMD Rework Station
Model SR -979
fa
The workstation is a
engineered

nModel

Model SP23

p$69

l

688 28A

3BV Fixed DC Pwer Supplies
Model 16806A
...342
Model168215A
$75

$79.95

protected from
overload.

i

built -in frequency counter
"'-

I
-

`à

.W

---

/ r

10

Model GF -8036
h

$225
G GJ

Y

Function 1.3GHz Universal Counter
Elenco Model F -1300

Multifunction
Counter

Frequency 05HZ 1.3GHZ 3 Ranges
Period Can read 60HZ to 60.000000 F=1/7
Total
Counts to 199999, 999

-

V -e V V

Mee

\/

PPM 3 to 2099994 RPM
Duty Cycle

This sweep function generator with counter is an instrument capable of generating square, triangle, and sine waveforms, and TTL,
CMOS pulse over a frequency range from 0.2Hz to 2MHz.

$

B &K

Model

$ v8Y

1875

225

V

?

-

)

Features internal AM mod. of
1kHz, RF output 100MV - 35MHz.
Audio output 1kHz rJ 1V RMS.

MUM
z

$/\ /\
L

®
SG -9000

'

-

20MHz Sweep/Function Generator
with Frequency Counter
Model 4040
B &K

Model SG -9500

150kHz)

$119.95

(analog, w/o counter)

-

2H

to 20MHz
AM 4 FM modulation
0

/$ 5
$rt a{
$445

Burst Operation
External Frequency counter to 30MHr
Linear and Log sweep

21.5MHz Model 4070
10MHz Model 4017
5MHz Model 4011

$1295
$319
$249

over 100 kits available
Model RCC -7K

Model AK -700

Radio Control Car Kit

Pulse/Tone
Telephone Kit

$
Fun & Easy to

29 ' 95

Assemble
7 Functions
Radio Control
Transmitter Included

hu

.

Two IC

1

`C-

-

--1

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

Channels

--

.

Pnea.$f

Measures Frequency, Period,
Data Hold, Relative. Memory
(min., max., average). High
Sensitivity,
Microprocessor
Controlled.

Features 10 digit display, 16 sagwont and RF signal strength bar graph.

Includes antenna. NiCatl battery.
and AC adapter.

Oscilloscopes
Free Dust Cover and 2 Probes

Ideal
School
Project

Model OWI -007

UL
S -1325

'

-yam

S -1330
S -1340
S -1345
S -1360
S -1390

C &S SALES, INC.
150 W. CARPENTER AVENUE
WHEELING, IL 60090

847 541 -9904

ti
25MHz
25MHz
40MHz
40MHz
60MHz
100MHz

DIGITAL
DS -203
DS -303
DS -603

$55.95

FAX:

:i

bar -

and RF
gth.

t

Teaches the basic
robotic sensing and
locomotion principles
testing motor
skills.

Guaranteed Lowest Prices

82

_ 4.

(Wired Control)
s

95

a

t
strrenen

'
iO410

Robotic Arm

.

$99

d}

`

Radio Kit

$

BK

95

Model AM -780K

9

4

+

$15

ate-

1r

F -2800

synchronous
detector

Quantity
Discounts
Available

Kit Corner

Model

10Hz - 2.5GHz
Ultra sensitive

-

'

-

Elenco Handheld
Universal Counter
1 MHz - 2.8GHz

..

watch set.2 sec. to 100 hrs.
Stop -watch
Meth Functions
Timer 2 sec. to 99 days
Pulse Width 0.1ms to 6s6s6sms

Elenco RF Generator with Counter
(100kH z

7

S-

V

Generators & Counters

Elenco Sweep Function Generator
w.

/

J
$119

oldering.

847 541 -0710

CIRCLE 290 ON FREE INFORMATION CARD

www.americanradiohistory.com
AmericanRadioHistory.Com

\(,+'

,,

Dual Trace
Delayed Sweep
Dual Trace
Delayed Sweep
Delayed Sweep
Delayed Sweep

SUPER SPECIALS
SCOPE
Analog/Digital

40MHz /20Ms/s Analog /Digital
60MHz/2OMs /s Analog /Digital

$325
$439
$475
$569
$749
$995
$695
$995
$1295

15 DAY MONEY BACK GUARANTEE
2 YEAR FACTORY WARRANTY
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

SAME DAY
SHIPPING

Sales

Secure on -line
ordering

Excellence in Service

Elenco LCR & DMM
Model LCM -1950
12

Elenco

Model M -1740

11

Functions:

Inductance

Elenco LCR Meter
Model LCR -1810

-

$24.95

Elenco Digital Multimeter Kit
Model M -1005K

$19

$99.95

95

Capacitance IpF to 201F

18 Ranges

Inductance 1 pH to 20H

3 1/2 Digit LCD

Resistance .01n to 2oo0Mtt

Transistor Test
Diode Test
Training Course

Temperature to 750C
DC Volte 0 - 20V

Frequency up to 15MHt

(Assembled)
$15.95

Signal Output Function
DNS Display

PC Repair

Introduction to Computers
IBM PC's and Clones
PC Assembly/Dlsaesemby
Introduction to MS -DOS

$179

A+ certification.

A+ Certification Self-Study CourseTM
DOS 6.2

$379

Windows 3.1 Installation and Configuration
Windows 3.1 Application Support
Windows 3.1 Devices and Drivers
Windows 3.1 Networking and Troubleshooting
Windows 95 Installation and Deployment
Windows 95 Basic Configuration
Windows 95 Troubleshooting and Optimization

4aß

CCTV Cameras
Cameras have 420 lines (360 color) of resolution, 0.08 Lux, 3.6mm /F2 90°
field of view. Power requirement is 12VDC @ 100mA (order SC -1).

MONOCHROME CAMERAS

SC -12
SC -15

-

35mm Lens (1.25'51.25") '69
Pin Lens (1.25 "x1.25 ")
'69

Add $10 for lens

Add $10 for audio

Accessories:
SC -1
SC -2

-

12V 100mA adapter

-

50' cable with connectors

46-'

'19."

SC -20 Pin Lens
SC -21 3.6mm Lens
360 Lines 1.25" x 1.25"

Infrared Sensitive, Audio Included

$109
Add $10 for case

TEKK Radios
Pro -Sport FRS Two -Way Radio
Model PRO -SPORT+
Available

1/2 Watt Output, 14 Channels.
TX & RX LED/LCD Indicators.

in Yellow,
Blue & Black

Large LCD Display.
38 Privacy (CTCSS) Tones.
Removeable Antenna.
Water Resistant.
500mW Output.

$69.00 each or
2 for $125.00

Talk up to
2

#0 Phillips Screwdriver

Guaranteed Lowest Prices

SEE US ON THE WEB

COLOR CAMERAS

Palm Sized.

1/8" Flat Screwdriver

IL Residents add 8.25% Sales Tax

High Accuracy

95

IC Extractor

UPS SHIPPING: 48 STATES 5%
OTHERS CALL FOR DETAILS

Great handheld unit to test
PC and Mac monitors. The
model 1275 Is Ideal for the
field or the service bench.
Small, portable and very
effective, the 1275 generates
crosshatch, dots,
color bars and raster pattams In green, blue, red,
black and white.

Call for complete catalog.

pc. Computer Service Tool Kit
Model TK -1100

Includes:
3/16" Nut Driver
1/4" Nut Driver
3 -prong Parts Retriever
Reversible Bit Screwdriver T10 & T-15
Reversible Bit Screwdrivers 3/16 ",
1/4 ", #1 & #2 Phillips
Tweezer
IC Inserter 14 -I6 pin

$169

Many features
with Q factor

Includes all the technical material, knowledge and interactive exercises needed to
pass the A+ exams and excel in the competitive PC repair marketplace.

11

B &K Video Monitor Tester
Model 1275

Introduction to Windows 3.1
Introduction to Windows 95
Introduction to Networks
Introduction to the Internet

Provides you with the easiest and most effective any to learn
the fundamentals necessary for a profitable and successful
career as a PC Repair Technician. Ideal for IndNIduala new
to the I.T. profession and as Instruction prior to studying for

DOS/WIN Exam

$319

Auto /manual range

Quantity`
Discounts
Available

87111

Features high performance AC /DC voltage
and current measurement, frequency, duty
cycle, resistance, conductance, and capacitance measurement.

$225.95

Introduction to PC Repair Self -Study Courser"'
COURSE CONTENTS

Fluke

79111

Dual -Display LCR Meter
w/ Stat Functions
B &K Model 878

M -10008

Dlode /Audible Continuity Test

(800) 445 -3201

Lo -Ohms range, a 400
range with Fluke's proprietary Zero Calibration,
offers 0.01 resolution with
Increased noise rejection.

Meets UL -1244 safety specs.

Model M -2760
(9 functions)

64 PAGE CATALOG!

Built-in frequency counter
of voltage input from 1Hz
to over 20kHz.

Beeper
Diode Test
Transistor Test

$69

FREE

Capacitance ranges from
99.99nF to 99994F.

Freq. to 20MHz
Cap. to 20yF
AC /DC Voltage
AC /DC Current

Capacitance
and Much More

FOR OUR

$195

$39.95

Functions

Freq. to 4MHz

3 1/2

Fluke

CALL OR WRITE

miles!

C &S SALES, INC.
150 W. CARPENTER AVENUE
WHEELING. IL 60090
FAX

(847) 541-9904 (847) 541-0710

www.cs -sales.com
CIRCLE 290 ON FREE INFORMATION CARD

15

DAY MONEY BACK GUARANTEE
YEAR FACTORY WARRANTY

2

SILLPRICES SUBJECT TO CHANGE WITHOUT NOTICE

83

Roger'sgSystems Specialist

(800)366 -0579
(661)295 -5577
fax( 661)295-8777

D
D

Valencia, California 91355
We

Connections'

Have Great

III

-

Communications
Computer
Network Audio Video

D

J

ELECTRONIC CPU SWITCH

ADAPTORS
HUBS
SWITCH BOXES
PATCH PANELS
SCSI CABLES
MOTHERBOARDS
CPU'S

ACeR 4i

Includes:
One Mini View KVM switch
2 Sets of Premium Grade
KVM Cables
One PS/2 to AT keyboard adapter
One PS/2 to Serial mouse adapter

Case fan sr stem exhaust

$9900
$500

One User Guide
Features:
Keyboard & mouse emulation for error
Free PC booting

4pin

$ 1200

cat .no. TM- FAN -SLOT

-

cat.no.

No external power required
Works virtually with any operating system
Fully hot plegable

TM-290-PS

DS-102-KMMPS

EXTENSIONS, male to female
6hT

CC- VGA -4C
CC-VGA -5C
CC-VGA -25CX
CC- VGA -50CX
CC- VGA -100CX

U
Q

10FT

Category 5 Patch Cable

25FT
SOFT
IOOFT

CC- VGA -3C
CC- VGA-9C
CC- VGA -11C
CC- VGA5OMM
CC -VGA 1 OOCX

6FT

fee

10FT

$800

TE-038-L5
TE-068-L5
TE-128-LS
TE-258-L5
TE-358-L5
TE-508-L5
TE-758-L5

25FT

$1600

TE-l08-L5

SOFT

sue°°

100FT

$4400

aft. Straight Patch
7ft. Straight Patch
14ft. Straight Patch
25ft. Straight Patch
35ft. Straight Patch
50ft. Straight Patch
75ft. Straight Patch
IOOft. Straight Patch

$1"

$2'

$40,
$5"0
$7a'

$8'"
$ I7°"
516°

CIRCLE 308 ON FREE INFORMATION CARD

MOUSER
E
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C
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I

C
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The Pocket Programmer

Unbeatable

Only $129.95

PRICES!

irSr

ii

a.r.

.

J.

A

tti COMPANY

32

as

war

3I

-N-

PIN,-,;---

24 P

N.--,

-

:

l'n

DESCRAMBLERS

CSI
F.

INC.

1

THE POCKET PROGRAMMER

www.mouser.com
84

CABLE TV

á

Electronic components online

800 -346 -6873
sales @ mouser.com

.

.°
I

The portable programmer that uses
the printer port of your PC instead of
a internal card. Easy to use
software that programs Eprom,
EEprom, Flash & Dallas Ram. 27(C)
/ 28(C) / 28F / 29F / 29C & 25XX
series from 16K to 8 Megabit with a
32 pin socket. Adapters available for
Pic, PLCC, 5 -Gang, 874X, 875X
MCU's, 40 -Pin X 16 & Serial
Eprom's, 82/74 Prom's and Eprom
Emulator to 32K X 8.
Same Name, Address & Phone #
for 16 Years... Isn't it Amazing ?

Intronics, Inc.

Box 137231 612 Newton St.

Edwardsville, KS 66113

Tel. (913) 422 -2094
Fax (913) 441 -1623

Add $5.00 COD

Add $4.00 Shipping
Visa

I

Master Charge

CIRCLE 220 ON FREE INFORMATION CARD
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CONVERTERS FILTERS
VIDEO STABILIZERS

>
>
FREE
Rr ',F >

30 Day Trial

Product Catalog
1 Year Warranty

100% MONEY BACK GUARANTEE

Let us point you in

the right direction

...

rrow
Technologies
Omaha, Nebraska

TOL

F R E

888 -55L4 -ARROW
888-554-2776

®

1M Irk

www. web -tronics com
Hi

www.web-tronics.com

Performance Auto

Ranging DMM New to our OMM line -up and possibly (probably) the best DMM value
r 'InC'udeeAnal
Baie Graph! A to- Ranging! Data Hold! Temperature Probe! Frequency Test! Continuity T;st! AND MORE'
D
old, Freezes readiiig (or easy checking
Measurer
Auto Ranging: For easy. precise range settings
DC Volts: up to IOOOV
nge Hold Control: allows for manual selection of your test
AC Volts: up to 7508
range
AMPS: up to 20 Amps (AC & DC)
3.3/4 Digit LCD Display: Reads up to 3260. Easy to read display.
Function Dial: Easy to use to select measurement type or turn unit Resistance: up to 30M ohm
o¡¡
h

ONLY

Jack Plug -ins: Safety design with different capacities for different
functions.
Diode, Continuity Check Push -Button: For toggling between
diode check and continuity check.
Low Battery Indicator: Advises you when its time to change
4

I

battery

Extra Long 44" Test Leads: Helps get to hard to reach places
Screw -On Alligator Clips: Convert one or both probe tips to

$2 g95

for safe removal and

alligator clips.
Fuse-Protected

/2GHz

RF Field

1AIH-10C-IDE

Accuracy

Vdr

t1.0% reading +5 ditis

Vac:

21.5%
21.2%
31.5%
I.5%
33.0%
31.0%

yuc,

F

Resistance:
Frequency:
Temperature:

t

reading
reading
reading
reading
reading
reading

*8 digits
+5
+5
+5
+5
+6

digits
digits
digits
digits
digits

2,060MHz
Narrow Band FM (NFM),Wide
Band FM (WFM).AM and Single
Side Band (SSB) Modulated Signai

Auto door on the outer frame
ABS material of outer frame. High efficiency

IONLY

6158
f

\

Tuning
LED Backlight LCD (1923192 dots
Built-In Frequency Counter
Hand -Held and Battery Operated
All Functions are Menu
RS232C for PC Interface and

Epsy

Selected
#3201)

`Prin[er

to Na

Include
That

i

arch Engin?

m
New [terns

Since 1971

r:

Board Cameras
etched Spec;
ASIC CCD Area Image Sensor
on the Web
Extremely Low Power Consumption
0.5 Lux Min Illumination
Built-In Electronic Auto Iris for Auto Light Compensation
VM1030PA -B 30mmx3Ommx25mm, Pinhole lens, I2V'39.00 any qty.
VM1030A 30mmx3Ommx26mm, Standard lens, 12V'39. °" any qty.
VM1035A 42mmx42mmx25mm, Standard lens, 2V with back light
B &W

\VMBLTJC19BW

VMCW-H11A 32mmx32mmx3Omm,Color CCD with standard lens, prewired cabling 12V DC Power1139.00 11129.°0 5 or more
VMCW-H12A 32mmx32mmxl9mm,Color CCD with pinhole lens, pre -wired
cabling, 12V DC Power Input '13900 /s129.0° 5 or more
I

mm(D)x55mm(L) '49. any qty.
any qty.
any qty

-

a

'

Hot Air SMD Rework-N\
Station WOW! ONLY S489

Similar Systems Cost 100s More!

CSIHTR2400

Includes One
Transmitter & One Receiver with
Power Supplies $ 39.00
CSIHTR2400TX Extra
Transmitter/Each Receiver will
Monitor up to 4 Transmitters $89.00
1

See more detailed specifications at

www.web- tronics.com in the
CCD camera section.

for Logic

& Audible Test

Continuity/Diode Test
Logic Test
Auto Power OFFP'Keep ON" Mode
Fused 20A Input with
Warning Beeper
Back Ught
Data Hold /Run Mode
Safety Design ULI244 & VDE-041
I

Protective Holster
Silicon Test Leads

CIRCUIT SPECIALISTS, INC.

NOW
ONLY

4,129169
More
Details on
our
Web Site

ROTEK 506

J,:t O'Scope Offer
30MHz! ONLY S289!
Take Advantage of this

ONLLLLL

$289

low introductory price!

ONLY

5489
#SR -979
For technicians, service /repair depots and assembly rework.We also stock a selection of nozzles
for QFI! SOP & PLCC devices (see our website
for selection details). Hot Air temperature variable from 100 °C to 400 °C (212 °F to 754 °F)
power consumption: 275w max.Auto cooling feature cools system after shut off to extend service life of heating elements and handle. One year
limited warranty from C.S.I.

/

Comes with QFP Nozzle (0.68" x 0.68 ")

Our Most Sophisticated DMM We Sold Over 700 Lost Year!
with RS -232 Interface & Software, 3-3/4 Digit, 4000 Count,Auto- Ranging
with Analog Bargraph
K Type Temperature Probe Included
Pulse Signal

Specs on
he Web

VMPS -250A 25mmx25mmxl Smm, B/W CCD with pinhole lens, pre -wired
/149.0' S or more
cabling, 12V DC Power Input '59

GHzA /V Sender /Receiver System

True RMS Mode
IOMHz Frequency Counter
Time Mode with Alarm,
Clock, and Stop Watch
Dual Display
10 Location Memory
Min. Max.Avg and Relative
Mode
Decibel Measurement
Cap and Ind. Measurement
Temperature Mode (C /F)

Detailed

VMPS -718A 25mmx25mmx3Omm, B/W CCD with standard lens, prewired cabling, 2V DC Power Input159 m /549.0' 5 or more

Weatherproof, 2I mm(D)x58.5mm(L) '79

Wireless FM transmission of video
(color or B /W) and sound (stereo or
mono) up to I50 meters (line of
sight)
Directional Antenna Design
optimizes performance
Use with remote cameras or any
input (satellite TV, cable etc.) where
wireless transmission is desired. View
on a TV set.
Performance through walls varies
depending on construction methods
etc.
Each set includes a plug -in power
supply for the transmitter & receiver.
7 segment LED displays channel (l -4)
on receiver & transmitter.

LUX (color)

.

COLOR CCD Mini Board Cameras
Low Power Consumption
1 Lux Illumination
Internal Synchronization
12Volts
400 TV Lines
Built-In Electronic Auto Iris for Auto Light Compensation
VM3010PA 33mmx33mmxl8mm, Pinhole lens 99 any qty.
VM3011 -A 45mmx40mmx24mm,Standard lens, single board 89 any qty:
VM3010 -A 33mmx33mmx32mm, Standard lenss99. °" any qty.

2.4

1

Back Light Compensation Circuit
Built-In Electronic Auto Iris Lens

etailed Specs

COLOR! Weatherproof, 17mm(D)x88mm(L) 139

Ultra Miniature Design
Black & White Versions Only 25mm x
25mm
Color Versions Only 32mm x 32mm

CCD Area Image Sensor for Long Camera Life

.on the Weber
12 Volt
CCD Area Image Sensor for Long Camera Life
Built -In Electronic Auto Iris for Auto Light Compensation
No Blooming, No Burning
0.1 Min Lux Illumination (B &W), 1 Lux Min Lux Illumination (color)
B &W

ensational NEW Design for Small
Observation Cameras. Smaller and Better!

0.1 LUX Rating (B/W),

Bullet CCD CamerasB&W and Color

B &W, 21

l

Available in Standard Lens or Pinhole
Lens

compensation 549.00 any qty.
VMCB21 44mmx38.5mmx28mm, with 6 infra -red LEDs, 2 V 4 9 " any qty.
VM1036A 32mmx32mmx25mm, Standard lens, 12V, reverse mirror image
feature $49.00 any qty.

VMBLT1020W

#MR-27

Details at www, web -tronics.com

All Include Pre-Wired Cable Harness for Video & Power
12V Regulated Power Supply Required (120mA typical
power consumption)

I

Smart Rugged Metal Housing
Extrememly Low Power Consumption

handle
CE Approved
Coating iron bottom cover
For IDE Interface
For I" high 3.5" HDD
Not compatible with our RH 10 & RH2O säies.Compatible with our RH17-IDE model.

895

any qty.

Mini CCDs (B/W & Color)

eallyWorConstantly In Business
Spdded

1

1

S

cooling fan

Worldwide patent pulling function

for Precise
Frequency Measurement and

11aa

/Removable Hard Drive Rack with
Auto Door And Cooling Fan
ONLY,

Requires two AAA
batteries sold separately.

May Be Measured
PU, Tuning System

VMBLT1020

Models are Avolleble.See www.web-tronics.com under "hard

`drive and accessories" for more details and pictures.

StrengthAnalyzer

Frequency Range: I00KHz to

any qh,

insertion.
inser[ian.

Made of ABS 707 fireproof plastic.
Use this product to protect
sensitive hard drive data, take your
hard drive between work and
home or even set up different users with their own hard drives that
they physically insert every time they use a PC. Other models available
from C.S.I. include RH 10 series and RH2O series, which are
interchangeable within the same interface design (IDE or SCSI). Other

Specifications

(probe supplied!)
Diode Test: Tests If diodes are shorted or
Built -In Stand: Makes one hand operation easier.
Shock Absorbing Rubber Carrying Case: with convenient probe open
storage clips and hanging tab. Helps protect the DMM from damage if Input Impedance: 10Mohm (VdcNac):
over 100Mvhm on 300 ,vVdc range
ccidentall dro .. ed.
1832

Circuitry

1

ONL`i
$1 /5 95

This product can
used with any
high.
3-12 IDE hard drive up
k
It includes an

#C519903

Adc

Removable Hard Drive Rack

For IDEIUItra DMA Hard Drives
Sold Over
w 1998!

Continuity Check: with

audible signal
(signal sounds it resistance is less than 20
ohms. Display reads actual resistance).
Frequency: (
to 300KHz) displays
both digital and bar graph reading
Transistor hfe Test: Display shows
approximate hie value based on test
condition of 10uA base current and Vice of
approx. 3V
Temperature Test Measures from 0° to

www. web -tronics. com

/

Dual Channel
Dual Trace

#0SC -1030

Vert Trigger
I Year C.S.I. Warranty!
Manufactured for CSI by a leading

O.E.M. manufacturer. See our
\website for detailed specifications!

AS

3000 Series Digital R/O Bench Power Supplies
Low Cost Single Output 3 Amp & 10 Amp Versions

High stability digital read -out bench power supplies
featuring constant voltage and current outputs.
Short -circuit protection and current limiting
protection is provided. Highly accurate LED
accuracy and stable line regulation make the 3000
series the perfect choice for lab and educational use.
Line Regulation: 2x 10 +I ma
LED Accuracy: Voltage 21 % *2 digits
Current t1.5% +2 digits
Wave Line Noise' <Imvrms
291
mm x 158mm x 136mm (C$13003 & CSI30I0)
Dimensions:

CSI3003: 0-30v /0 -3amp
Digital RIO Bench PS,
I x 10-4 +5 my Load
Regulation
$99.00

5 /$89.00

LOW AS

III NM
4100
-'"PP--

$89

4sa#

liier

CSI30 10: 0- 30v10 -10amp
Digital R/O Bench PS,
I x 10 ° +30mv Load
Regulation
$159.00 5/$149.00

220 S. Country Club Dr-, Mesa, AZ 85210 800-528-1417/480- 464-2485/FAX: 480 -464-5824
CIRCLE 233 ON FREE INFORMATION CARD
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"I Got
The Career I Wanted.
And The Pay I
Deserve.
You Can Too!"

Earn up to $20/Hour and
more as a PC Specialist
Were you passed up for the promotion because someone had the
computer skills you didn't? Are you
entering the job market again? Or,
do you want your business to run
more efficiently?
A lot of ambitious people, like
you, have been asking these same
questions. Foley-Belsaw has the

answer. The Personal Computer
Repair Course.
With Foley -Belsaw's Computer
Repair Course, you'll get the computer skills to land a better job or
start a business of your own. Trained
Computer Repair Technicians can

Computer Repair, Maintenance &
1
Upgrade (NEW) Service the
information superhighway as a skilled

computer technician.The computerization of America can mean big money
to you.

2 Computer Programming:
Skilled programmers are in

demand and technology is the wave of
the future. Secure your future. Learn
computer languages and programming

earn $25 to $40 an hour
and thats just a start. In
a business of your own you can
charge $75 to $125 an hour for
many repair jobs.
The Computer Repair Course is
complete.You'll learn using basic
step by step easy to understand language. Soon you'll be proficient at
all types of advanced repair procedures.With your new skills you can
earn a good living and start living
better - regardless of your previous
computer experience. It's just that
simple.

Get The Foley-Belsaw
Training Advantage
Since 1926, Foley -Belsaw has

been helping people build a better
future. We provide you the training,
technical support and resources to
succeed.You set your own study
pace and train at home. Our SkillPak
lessons teach a variety of computer
future is sure to be bright. Earn while
you learn in this fast-growing field.
SVCR/DVD Clearing Maintenance
& Repair. Learn troubleshooting
skills for repairing and servicing VCRs
and earn up to $50 an hour.

Networking Specialist:
r

TV/Satellite Disk
Entertainment is big business.
Here's your lucky break. Earn top

3

C

FIII,Ey

applications.

` Foley
-Belsaw Institute
6301 Equitable Road Kansas
1

City, MO 64120

Please Check Only ONE of the Following

VCR/DVD Repair, 320
Computer Specialist, 325
Computer Programmer, 323

4

86

efficiency. Networking specialists can
earn great money tying personal computers together to make efficient
operating systems.
7PC Specialist: Learn word processing, spreadsheet and database

YES!Rush me a free information kit on the Computer Repair
Course right away. 321

dollar as a skilled satellite dish technician.
Electrician: The opportunities
are endless. As a trained commercial or residential electrician your
"Even before Ifinished my course, I
got my first raise. Thank you FoleyBelsaw."
John O., Chicago, IL

Fill in and

mail coupon below or
Call Toll-Free
1- 800-487-2100 Ext. A0101
to receive full
information and details
free by return mail
DO IT TODAY!

paced America depends on

BEIMW

skills.

Fast-

operations.You practice as much as
you want. There aren't any deadlines
and most students complete the
course in a few months - at home
and in your spare time.
Turn your doubts into dreams.
Get the career you want and the
pay you deserve. Call or send for
your free opportunity kit for the
Computer Repair Course or in the
electronics field that interests you.
Opportunities await you.The information is free and there is no obligation.

Name
Street
City
L

TV/Satellite Dish, 322

Electrician, 326
Networking Specialist, 324

State

Or Call Toll-FREE
CIRCLE 318 ON FREE INFORMATION CARD

Zip

1- 800 -487 -2100 Ext. A0101

J

DIGITAL STORAGE

OSCILLOSCOPES
WITH
SPECTRUM
ANAL YZER,
DVM, FREQ.
COUNTER,
AND DATA
LOGGER.

Save up to 90% off list prices on
thousands of goods and services!
Why pay retail
prices when you
don't have to?

PORTABLE
MODULES
CONVERT PC'S
INTO
MULTIPURPOSE
TEST AND
MEASURING

No matter what you're looking for,

you can get it cheaper with this
newly updated for 2000 Buyer's
Guide: Audio and Video equipment
and materials, Electronic products
and surplus, Professional
Recording and specialty items,
Computers and components,
Stereos, CDs, Software, wireless
telephone and Communications
Equipment and almost anything
else you could want.
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If you're looking for almost anything for yourself, your
home or business -chances are you'll find a mail order
or internet company listed that sells it at huge

wholesale discounts. Company listings include
complete address, phone, FAX, Email and Website
addresses.

COMMAND PRODUCTIONS
o.

Why lug a scope around? Toss one of our modules into
your laptop case or tool kit. For a multi -purpose test
device, plug to a PC parallel port and use the PC
screen. Continuous, delayed, or triggered sweeps can
be frozen on the screen, printed out, or saved to disk.
Frequency Spectrums DC to 25 MHz.

Allison now provides PICO TECHNOLOGY Ltd.
portable test equipment, including high -speed scopes,
and multi channel data loggers. Pico and O -Scope
modules accept standard probes and work with 286 or
faster PC's.

FEATURES:

Here you'll find carefully researched and screened sources
that represent the best businesses with the best bargain prices. Plus, you
will find unusual companies selling hard -to-find items.

Post Office Box 2824
San Francisco, CA 94126
Call toll free: 1- 800- 932-4268

USES STD. PROBES

PROBE SETS
AUTOMOTIVE PROBES
BATTERY PACKS
SOFT & HARD CASES

Picos Made in U.K.
Same Day Shipping
Includes Cable, Software & Manuals

OScopelp(DC-5OKHz, single trace)
$189.
0-Scope ll (DC-500KHz, dual trace)
$349.
PICO (ADC 200/20) (DC- 10MHz, dual trace)
CALL
PICO (ADC 200 /50) (DC- 25MHz, dual trace)
CALL
PICO pc based data loggers from $99.
Shipping within U.S. UPS Ground $7.50(Second day $11.50)
SEND CREDIT CARD INFO., M.O., or CIIECK,OR CALL

-800- 980 -9806

Commercial
General Radiotelephone
Operator License (GROL)
FCC

Only

$'18 95

Compete FCC Element

I, 2

Plus

$4.00

shipping

and 8 Question Pools.

Become an FCC licensed

ELECTRONIC TECHNICIAN
347-page

Tests -Answers exam Guide covers everything you
need to know to get your FCC Commercial Radiotelephone
Operator License with Radar Endorsement.
Newly revised multiple-choice exams cover all word -by -word
questions covered on the actual FCC License exam.
Revised 17th edition has complete information on every
commercial radio license examination and how you can
qualify...from the publisher specializing in FCC License
training since 1969.

Unconditional

Allison Technology Corporation
2006 FINNEY- 4'ALLET, ROSENBERG, TX 77471
PHONE: 281 -239 -8500 FAX: 281- 239 -8006

http://www.atcweb.corn

4MERIWJ
DO'RE55

Plus Ship Radar

0-Scopes Made in U.S.A.

1

CND

NEW! All 1300 ACTUAL QUESTIONS!

OPTIONS:

PORTABLE UNITS TO 25
MHz
USES PRINTER PORT

VISA

Money Back Guarantee.
v

:+

COMMAND PRODUCTIONS FCC LICENSE TRAINING
Post Office Box 2824 San Francisco, CA. 94126
Call Toll Free 1- 800 -932 -4268
CIRCLE 232 ON FREE INFORMATION CARD

www.americanradiohistory.com
AmericanRadioHistory.Com
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BUY RECYCLED.

STORAGE OSCILLOSCOPE
SPECTRUM ANALYZER
VOLTMETER
TRANSIENT RECORDER

TiePie introduces the HANDYPROBE model HP 2
A powerful 8 bit, 20MHz virtual measuring instrument for the PC
Convince yourself and download the demo software from our web page: http: //www.tiepie.nl.
When you have questions and / or remarks, contact us via e -mail: support@tiepie.nl. The
HANDYPROBE HP2 is delivered with a user manual, Windows and DOS software.
The price of the HANDYPROBE HP2 starts at USD 199 excl. VAT.
US dealers:
Tel 510 -568 -4028; Fax 510 -568 -1397; www.conway -engineering.com
Conway Engineering Inc.:
Tel 800- 526 -8783; Fax 919 -644 -6470; www.fbk.com
Feedback Incorporated:
Outsite US:
TiePie engineering, P.O. BOX 290 8600 AG SNEEK, The Netherlands.
Tel: +31 515 415 416 Fax: +31 515 418 819 Web: www.tiepie.nl

AND SAVE:
So

look for products made

ji

,

from recycled materials, and 11

4

CIRCLE 217 ON FREE INFORMATION CARD

buy them. It would mean the

ABC ELECTRONICS 315 7TH AVEN. MPL,S. MN. 55401
(612)332 -2378 FAX (612) 332 -8481 E- MAILSURP1 @VISI.COM
WE BUY TEST EQUIPMENT AND COMPONENTS.
VISIT US ON THE WEB AT WWW.ABCTEST.COM
IIP 51501A I00MHZ. DIGITIZING SCOPE
IP 512011) 300MHZ DIGITIZING SCOPE
HP 54201A 300MH'L DIGITIZING SCOPE
HP 54200A 50\THZ SCO1'E1VA\'EFORM ANALYZER
I IP 1312A 13M11Z F'UNC'TION GENERATOR
HP 5370A !00MIIL C'r.l. ('OUNTER
IIP 3586( LEVF:I. METER
HP 430:\ POWER METER WO SENSORfiC'ABLE
HI' 835C1í SWEEP OS:'I1.I.AT)R \IAINI'RARIE
HP 313'A 3 5DI11IT SYSTEM \'r)I.I' MEIER
I

HP 3155A DIGITAL MULTIMETER

tIP345nA DIGITAL MUI:IIMrIER
HP 333.(' SYNTHESIZER LEVEL GENERATOR
HP 3325A SYN111FSIZERTIINC'IIVN CiF.NFRAr1!R
I IP 5335A 200\1I IL COI NT ER
HF'81n5A PROGR'eMM-\I?LF SIGNAL SOURCE
I!l' 85580, 181 I00K-I `(K)\111L SPECTRUM ANALYZER
H P 855013,'183 OME17-2I IìHZ SPECTRUM ANALYZER
I

HP I 10.\ 100$1 1-4/ ( Lt l JK,'OLP
IP n01IA t0\ IX'-I0A POWER. SUPPLY
)ipu2..Ft 10 D(-50AP, \ VCR SUPPLY
1

I

\ 10\ DC'-,- 5.\ POWrI? SI:PPLS' OPT. JOI
HI'..3?A 20\'DC-5:\ PO\YF1C SUPPLY
H!'na{.1\ I5\UC'-! 1\ P,-\'ER aGPI'4 S(!PT1(,1
HP0551
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$1300.00
$1000.00
$1000.00

$'00

00

$250.00
$400 00
$750.00
$500.00
$2000 00
$250.00
$250 00
$400.00
$800.00
$1000.01)

$600.00
$1100.00
$1000.00

$3(00.00
$2500G
$750:10
$800 G)
$1200.00
$510000

$-5000

HP 4935A TRANS.IMPAIRMEN'l "FEST SET
HP 5006A SIGN HURE ANALYZER
HP 86602B I MHZ- 1300MHZ RF PLUG
PIP 575 MICROWAVE COUNTER

FLUKE 95 50MHZ SCOPEMETER
t.ECROY 7200 100MHZ0- SCOPI1
TEK 4-5 20GMIiz O- SCOPE.
TEK 4p5100MIIZ 0-SCOPE
TEK 496P IKH41.80HZ SPEC. ANALYZER
TEK 1240 LOGIC ANALYZER
TEK TDS320 I00MH7. DICïI'l'AI, O- SCOPE
TEK 1I401A 590MHZ 90000 -SCOPE PRAME
TEK 7854 400MHZ OSCILLOSCOPE FRAME
TEK 7901 400MI)Z OSCILLOSCOPE FRAME
TEK 7A2.200MHZ VERIICAI. PL''G
TEK 7A21 100N1HZ'vERIICAL PLUG
TEK 7880 400MH7.TIME 1',:1LE
TrK'092A 500MHZ Dl;AI...DIME BASE
TEK '-SC SAMPLING PLUG
TEK 7L1-1 10KHZ -I SOHZ SPEC ANALYZER
TEK M503 CURRENT PROBE aMPLIFLR
W'AVE-ìEK I-i520MHLPLI..SE',R.MICIIONGEN
51,1 GEN
WA\'ETrK 182A 4MHZFI"
WA\'ETEK 95+ -;.1? 46117. \11,"Ri?SCURC1,

$900 00
5150.00
$400 00
S

1

500

0)

$550 Olì
$1000 00
5500 00
$400 00
$3500 00
$750.00

,

world to all of us.
For a free brochure, write
111

Buy Recycled, Environmental
1

Defense Fund, 257 Park Ave.

South, New York, NY 10010,

$1400 00
$750.00
$500 00

or call l- 800 - CALL-EDF.

$250.C'0

$75 00

$I500)
ENVIRONMENTAL
DEFENSE
FUND

$75 00
$125 OC
$250.00

$1000.00
$250 00
$400 00

$15000

SI100 00

,1
NI

/
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Competitive Analysis

Mixed -Mode Circuit Design
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digital logre simulation.

Build complex circuits in minutes with our intuitive schematic editor.

Visit our web site for
free trial.

Turn any circuit into a functional part with just a few simple clicks.

Interpret simulation results with customizable graphs.
Find exactly the part you need from our database of 4500 parts.

$99 Lite Version

Run an interactive Digital Simulation and view signals in the Timing Diagram

Beige Bag Software

www.beigebag.com

a

info@beigebag.com

734.332.0487

CIRCLE 319 ON FREE INFORMATION CARD
2539 W. 237th Street, Bldg.
9' F, Torrance, CA 90505
872.8878 CA: 18001 2239971
LA. &Technical Info: (310 784.5488 cr , Í 310 Ì 784-7590
bete: / /www.digisys.net /timeline
I

LIQUID CRYSTAL DISPLOTS
LCD with built -in controller.

1

S59' or 2 for ÿ109.'" or
ST-EC). Unit is LL batik -lit.
$49íe or 2 for 589.`
OPTREX. DMF5005 (non back -fit)
;n rio text and graph',
The buró -in eontndler alb,.,
20 character x 8 line 755 x 241
AND 4021

.

16x2
16x2

,

L
parallel Interlace
Alphanumeric32x2

Og.

$6.00
$8.00
$6.00
$10.00
$12.00

char.)

(Ig. char.)

16x4

20x2
20x4
20x4 Its char)
24x2
32x4

$8.00
$8.00
$10.00
$8.00
$10.00

40x1

40x2
40x4

.

640x480 (backlit)
6400400 (backlit)
640x200

Mfr,

ado

size

Epson
Panasonic
Toshiba

$20.00
$15.00
$15.00

480x128
256x128
240x128 (backlit)
240x64
160x128

$500

' I "'

480x1281b.-Si

6" VGA

$10.00

r'IONITORS
a-a e Ica, s e cil

12V at
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Opter
Epson
Optrex
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ze-ia tienonc.4 iCnhc

12 VDC Operation

15.75 KHz Horiz. Freq.
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Ide.

COMPUTER $79.°°

IX

4 7 xl r o- xN r i I dI easis Ide
hir embedded operation,
lid, and printer port Parallel .pi ,.,
3 serial porn pia
On beard VGA video and port arm tendard'11111 up to!: 716
I

One te bit ISA slat

íhf lac tWUrd

port

a

(1).7 inch

unfit

I

LCD

Display $29°0

C \UU°,AKI3 827fl

o.

22tiV ÿ29°V

CELL SI".iI TRANSCEIVER .."js2.9
1

26,r

y+49 °'

These transceivers were designed for operation in an AMPS IAdeancedMobie Phone Service) cell site. The
20 MHz bandwidth of the transceiver allows it to operate on all 666 ckmnels allocated. The transmit
channels are 870.030- 889.980 MHz with the receive channels 45 HMz bekrw those frequencies. A digital
synthesizer is utilized to generate the selected frequency. Each unit contains two independent receivers to
demodulate voice and data with a Receive Signal Strength Indicator (RSSI) circuit to select the one with
the best signal strength. The transmitter provides a 1.5 watt modulated signal to drive an external power
amplifier. channel selection is accomplished with a 10 bit binary input via a connector on the back panel.
Other interface requirements for operation are 26 VDC (unregulated) and an 18.990 MHz reference
frequency tor the digital synthesizer. The units contain independent boards for receivers, exciter,

tunable front end. and interface assembly (which includes power supplies and voltage-

Veg0ussing Coil included

Folly Enclosed

486

[drafted Intel Axes X t) him d computer in ultra small

second convince. Feamn

I.ticni

controlled oscillatorr Service manual, schematics and circuit descriptions imploded

(2 tor $490

4 INCH LCD MONITOR

Mfr. Somtron

- Tilt and

T

swivel type

9 -sa

N snonel with fullalphrnu nnorkentry,sepmt
_sc_c'ter
,ro Ohiumboberyand
iit7'anilrIlls('r2301))519.00

`

$49-w

CI -idor monitor including
Compact (4.4` x 3.8' x I.4'1 ITT odic mati x
fluorescent backlight. Analog RGB and composite w tie input with switchable
horizontal I vertical viewing. Low power consumption and long life backlight make
it ideal for security and door phone use. Single 8 VDC su aply and good resolution
allow mobile operations or use with laptops. Standard ribbon cable - Molex
conne tirinteriace .Caml.lc(especiGeatNnsmcludeel
I

BAR CODE

/MAGNETIC CARD READER $
Includes

$10.00
$20.00
$20.00
$15.00
$15.00

60 Hz Vert. Sync. Freq.

F' ndord Interface Connecic'

a

,

An Oy te do 4J and 80 column

CGA & Hercules Compatible

320 x 200 Dot Resolution

Flat Faceplate

omple i

le a

SONY Miniature Color

inch Amber $19.00 7 inch Amber $19.00
9 inch Amber or Green $19.00

5" COLOR MONITOR $29.°6

C

i

R

T°T L

EMBEDDED

Unit ham a h;rrk up Ni-Cd battery system in case of power failure (5 min. backup time) and lockable tuna
tl reps drive an coos M untinp I interface provisions fin standard 1.5" laptop flop-.
cover top ,
'ih or, .. unprehensiie inanuaI
and 2.5 insi h rd ili i,eo Come

LCD 640X480, Sanyo
LMDK55 -22 $`79°O
Y

L
aemet

Epson

1

$69 °O

Rockwell "Jupiter" GPS Receiver

coupledaiuptce port
Ruth in
RIOS u PC A I compatible

98 ASCII 050700ro

ilk
Hitachi

HACKER CORNER

L

t

Graphics and alphanumeric-serial interface
size

.e.i

Miniature ( ^_.75'.vó 5" x.25") 12 channel recciser engine. Supports NMEA 0183 and binary protocols. Sap¡wr
DGPS input in both protocols. Compatible with active and passive animnas. "Keep -Alive reduced pie
capability. Standard 2min 2x10 interface connector. Complete manual and interface documentation avail,
Compatible with most laptop software using NMEA interface. Suitable for wide range of GPS applicari, r
including: Handheld CPS._Ar o 7lire i Marino r Aviation Applications, Amateur APRS and Packet

$8.00
$8.00
2 for $20.00
$20 00

4x2

Built-in C -MOS LCD driver a controller Easy -microprocessor' interlace
generator Certain models are backlit, call for more into.

5V power required

.

a

Over 14 years and 32,000 customers and still growing

240x64 dot

16x1
16x1

Minimum Order: 520.00. Minimum shippi
and handling choose
V7äÁ. No personal checks
55.00. We accept cashiers d,ec4s, MC
,ible
COO''. CA ridents add 8.25% soles tax. we ore not r
w sole. R one cade s
typographical errors. All merchandisesubject to
welcome. Foreign Orden require speed handling. Prices 'tibiae, ,o
eixnpew;d,n,i nine 209', restoding,Of f,,, ,e,urre.,i O 1,..

TIMELINE INC.

Order desk only: USA: (BOO¡

)

COMPOSITE
NTSC MONITOR
S

AI" LC CA
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Future Horizons Advanced Technology

B LAYOU'i

are For Windows - FREE
O Downinád our board layout software
© Design your 2 sided plated-through PC
O Send

us your layout over the Internet

In 2 -3 business days, UPS delivers
o your
boards, often under $100

l'u Box 125 Marquette. N1149855

Lightsaber

tffc Light Buster
This device will turn traffic
lights green in many cities by
the touch of a button.
ergency vehicles use this to pass
through traffic lights quickly. Can be
dash mounted or handheld.
TLBU Plana -$15.00
TLBZ Ready to Use-5250.00

Ambient Power Module
i:.

Coraless rnone r,xtenuer
Learn to extend your cordless
phone range to 50 miles.
Place calls all around town.
Great alternative to cell phones.

11

Ionocraft

Control minds
with this simple
technology.
Others will do anything you program
them to. Get that raise you always
wanted or reprogram your mind.

IONO plans-$20.00
HIDZ Power supply-S225.00

MIND Plans-$15.00
MINZ Ready to use -5124.00

ccetrrcc DATASYSTEMS 1951

455 Avenue, Suite

'-:'S:t5a

'¿

Please add 55.00 Shipping/Handling, Overseas $11.00
(906)2494525 Fax

h}'

Visa,\IC,Amcx,Disc,(hk,Jlo,('ash

With Expanding Output Capability

A universal multi -programmer combining Independent power supply with rechargeperformance, flexibility and room for expan- able battery / Uses PC printer port / Hex,
sion. Optimal for use in the field. Small
JEDEC, and binary file formats / Hex & fuse enough to fit in your pocket, it will output map buffer editor /Split & shuffle for 8-bit,
to a wide array of devices.
16-bit and 32 -bit targets / Runs under
Fast, Versatile Field Programmer Win3.1, 95, 98, NT /'Remote Control' by
DDE scripts / Designed for the future with
Programs 8 -bit and 16-bit EPROMs, EEflexible pin driver technology / new devices
PROMs, Zero Power RAM's, Flash, Serial
added every month / Device list, demo softEEPROMs /GAL, PALCE, ATF/87xxx, 89xxx,
ware and lifetime free updates from our
PIC 12/16/17Cxx / All DIL devices without
website.
adapter / Lightning fast parallel data transGALEP III/ cade, butt and redwger_ 5333.00
fer (e.g. 27C512 read/compare 2 sec!)
PLOC adapt. /8-bit EPROM /16-bit EPROMs /GALS
.

Electronic Mind Control

(91I6)249-5197 24 hr order urrh line

Best for HIGH PERFORMANCE fieldwork

GAL
EP -111
Pocket Multiprogrammer

CPHE Plans -$20.00

Proven electrical
phenomemn
produces anti
gravity levitation of small craft.
Solid State, no moving parts, easily
scaled up. Larger craft can exceed
lifting efficiency of modern
helicopters. Uses HIDZ pwr supply.

r.m-pyITEC
One Pocket SIsad Tool Does It All

Produces brilliant
blade of glowing
humming light 36"
long by the flick of
a switch. Virtually
identical to those
seen in the movies
but this one is REAL. Completely
safe.(available in red,green,blue)
LIGH Plans-S20.00

LIGZ 24" Lightsaber-S140.00
LIGZ -36 36" Lightsaber- 5160.00

Low cost circuit
provides up to 9 watts
of electrical power
from free -energy in the air. Can
replace batteries in many devices.

PWRM Plans-S20.00
PWRZ Ready to use-S97.00

www.expresspcb.com

xvw1v.futurehuriZons.nCt

............................... _............_....... _.. earl-1E14900

3

Send S3

for catalog

Axis Motion Control System
Complete, ready to run

s 295.00. 12.00 ern
Build or adapt CNC mills, CNC routers, Robots. Etc.
Includes: 3 Stepping motors (70 ozln 200 steps/rev).
External board (connects to parallel port of a PC). Power
supply. Cables, Manual and the MAXNC drive software,
with linear, circular and helical interpolation, acceleration
deceleration, full contouring, 'G' code programming,
screen plot, code generation from CAD (CAM), and more.
For more information,
phone or write to:

MAXNC
6730 West Chicago
Suites 2 & 3
Chandler, AZ 85226
Ph (480)940 -9414
Fax (480)940 -2384

ONLINE ORDERS: W Ww.CON1TEC.COM

301. San Diego. CA 92101 . Tel: 619702 -4420

P( 13()Al2Uti
BEFORE

AE1ER

No Rolls /Jitters/Flickers/ Fading
Works on all N's, VCRs, Beta, lt Cable
Gold Video Connectors ít Cables Included
¢1 Year Warranty
Money Back Guarantee
4

COPY RENTAL TAPES WITH
OUR VIDEO STAIRIZER
90

1-800-562-2252

2609S.151CirdeOmaha,tVËtì36+

www. m odernelectro n i c s. c o m

www.americanradiohistory.com
AmericanRadioHistory.Com

Low Cost, Precision -Made PC Boards
From Your Gerber/NC Drill Files
Put your CAD

progrum to
work for you:

www.pcbmilling.com

Milling
Drilling
Routing

FAX: (703) 818 -0071

BUGGED ??
MUMMER

is unbelievably widespread) Electronic
Devices with amazing capabilities can be monitoring your
telephone and room conversations RIGHT NOWT Are you
'sure you're safe? FREE CATALOG tells you fntl Includes
Free Bonus details on fantastic opportunities now open in
Counter -Surveillance field. Exciting, immensely interesting
end EXTREMELY profitable lu to 8250 hr) full/ art-time
income. Call Novel
1-

800 -732 -5000

Delivering Performance With Value
e-mail: info@aventools.com

website: www.aventools.com

MICROSCOPES

CABLETESTERS

System 703
Stereo Inspection Microscope

System 707
Deluxe Stereo Microscope

Part #26.703

Part #26.707

Price $270.00
Adjustable interpupilary distance
between 2.5" (55mm) and 3/4" (75mm
Slide mount objectives for rapid magnification change
Provides a long working distance of 6"
at 10x magnification
Built-in illuminator with articulating arm
allows infinite positioning
Weighted stand with 9° arm Is fully
adjustable
Magnification
5x. 10x, and
20x
5 year limited
warranty

Multi- Network Cable Tester
Part #25.102

Price $94.50
Quickly tests by auto scanning
Suitable for thin ethernet
(BNC) /10 Base T, (UTP /STP)
/356A /TIA 568A /TIA -5688
/token ring
Use attached remot terminator
to test cable before or after the
cables are installed. Also
allows you to test the ground
of shielded twisted pair cable.

Price $266.00
Selectable 20x or 40x magnificaticn
Bottom transmitted and overhead illuminators
Rotary turret mounted with posture
click stop for easy power change
Precision rack and pinion focus
45 degree Inclined eye tubes
Working distance 3.15" at 20x
Incandescent
(12v/10w)
and Halogen
(12v/10w)
lights

Multi -Modular Cable
Tester
Part #25.022

Price $76.82
Quickly test by auto
scanning modular cables
USOC4 /USOC6/USOC8t
erminating with RJ45,
RJ12 and RJ11 modular
plug

Comes with remote
terminator, allows you to
test installed cables.

TOOLKITS

22 PC Aven Personal

22 PC Aven Basic

Computer Tool Kit

Electronic Tool Kit
Part #15 -019

Part #15.014

Price $75.00

73 PC Aven Master

Electronic Tool Kit
Part #15.018

Price $59.60

88 PC Premier Field

Compact Technicians Kit

Service Kit

Part #15.004

Part #15.006

Price $132.83

Price $234.69

20 PC Precision Screwdriver Set

Part #25.015

With Interchangeable Blades
Part #13.714

Price $16.64

This useful set contains 19 assorted
Slotted/Philip/Star/Hex/Bail
point/Blades. Special quick release
designed, make blade changes quick
and easy

Price $244.90

Comprehensive assortment of tools for servicing
electronics
Double -sided care

Includes super drill set
Aluminum Case

Professional Multimeter

Price $35.75

47 PC Aven Premier

Digital Soldering Station
Part #17.510

Price $132.65
Ceramic heater unit for quick
start

Temperature adjustment: 160480 celcuis
Six different tip sizes available
as options
Perfect for most soldering
applications including SMD
ESD Safe

For your nearest distributor call: #1-800 -624 -8170
Fax: #1-734 -973 -0097 e -mail: info@aventools.com
CIRCLE 295 ON FREE INFORMATION CARD

www.americanradiohistory.com
AmericanRadioHistory.Com

Perfectly Balanced Flourescent
Lighting With A Precision 3
Diopter Magnifier Lens
Part #26.501

Price $77°90
45 inch extension arm

The shade with handle lets you bring
the light where you want
3 diopter lens included
Supplied with 22 watt circline tube

Color: Ivory
All metal construction

Visa/Mastercard Accepted

i
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Accredited B.S. Degree in
Computers or Electronics

Turn Your Multimedia PC into a Powerful
Real -Time Audio Spectrum Analyzer

by studying at Home
Grantham College of Engineering

Features
20 kHz real -time bandwith
Fast 32 bit executable
Dual channel analysis
High Resolution FFT
Octave Analysis
THD, THD +N, SNR measurements
Signal Generation
Triggering, Decimation
Transfer Functions, Coherence
Time Series, Spectrum Phase,
and 3 -D Surface plots
Real -Time Recording and
Post- Processing modes

offers

-Electronics Workbench Professional 5.0
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

Distortion Analysis
Frequency Response Testing
Vibration Measurements
Acoustic Research

1- 888 -919 -8181 Ext. 15

Priced from $299
(U.S. sales only

System Reauirements
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

a

distance education programs:

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

Applications

PHS
çukidirr f

3

- not

http: //www.grantham.edu

for export/resale)

GCE

DOWNLOAD FREE 30 DAY TRIAL!
www. spectrap/us. corn

Your first step
to help yourself

better yourfuture!

S

Pioneer Hill Software
24460 Mason Rd.
Poulsbo, WA 98370
Sound Technology, Inc.

Spectra Plus

Grantham College ofEngineering
34641 Grantham College Road
Slidell, LA 70460 -6815

FFT Spectral Analysis System

Sales: (360) 697 -3472

Fax: (360) 697-7717

e -mail:

pioneer @telebyte.com

New and Pre -Owned
Test Equipment
New Equipment Specials
SI\I('III':('K"Ilse PLUSTests SIMMs /168 pin DIMMs
Stand alone/portable

s

Nl (HI ult.

'Fes tcr

Identifies Module properties
Built -in Serial Interface

Only $1,995.00

AV('ONI

PSA-371) - Spectrum

Satellite Downlink

-

:knalyzer

- Installation - Maintenance & Service

Band 1: 10 1750 MHz
Band 2: 3.7 4.2 GHz
Carrying Case Included

Line or Battery Powered

. Built-in DC Block & Power for
LNA/LNB's

Only $2,395.00

Inslcic GOS-6103

- Analog Oscilloscope

100 MHz Bandwidth

Channel, High Sensitivity
Trigger Signal Output
Cursor Readout
2

Leader LF 941

-

Time Base Auto -range
Includes Two Probes
2 Year Warranty

Video /Audio Camer Measurements

Mkt.

87

10 MHz
Precision 1466
$185.00
Tektronix
465
100 MHz
$599.00
Tektronix
465B
100 MHz
$729.00
475
200 MHz
$829.00
Tektronix
Tektronix
475A
250 MHz
$999.00
Professionally Refurbished
Aligned & Calibrated to Original Specifications
The Industry Standard of Oscilloscopes
1 Year Warranty - The Longest Available!!!
See Website for Complete Specifications
B +K

See us on the Web!

Only $899.00
('ATS' Signal Level Meter

TV /CATV Coverage from 46 - 870 MHz
V.

Pre -Owned Oscilloscope Specials

www.testequipmentdcpot.coln

Only $489.00

I\' - Digital NIultimeter

Basic DC Accuracy of 0.025% at 50,000 Count
True -RMS AC, AC+DC, dBm, & dBV
Only $319.00

We Buy

Surplus

Test Equipment

Test Equipment Depot

(1-800 -996 -3837)
IffmAI

401

(AMEX C.O.D.

A

FOTRONIC CORPORATION COMPANY

99 Washington St. Melrose, MA 02176

TOLL FREE 1- 800 -99 -METER
CIRCLE 313 ON FREE INFORMATION CARD

www.americanradiohistory.com
AmericanRadioHistory.Com

(781) 665 -1400

FAX (781) 665 -0780

e -mail: sales @testequipmentdepot.com

AMAZING

"Action" Web Site at
www.amazingl.com

See Our

DEVICES
4

;

Laser Window Bounce Listening System

___
_
Powerful listening system, yet simple in operation. í ;
,2.
^m
You shine a LASER at a window and intercept the .\
reflected beam with our ultra-sensitive filtered OPTICAL/
S ,
RECEIVER. Vibrations on the window from internal
sounds and voices are now clearly heard. Range can
be up to several hundred meters depending on the
output power of the laser and optics used
LWB9 Plans and all Data for 3 Laser Window Bounce Systems
LWB6K Kit of Complete 100' System with Visible Laser for Demo /Science Project

'

._._

O,a,

$20.00
$129.95

Ultra Bright Green Laser visible over a mile!!

$69.95
$99.95 LLR3K Kit of Optical Receiver
LLR30 Optical RECEIVER with voice filter
$199.95
LLR40 Higher performance with low noise preamp, basic optics and delux headsets
$99.95
CWL10 10 mw ClassIlIB Invisible IR LASER for 500'....$149.95 CWLIK Kit of LASER
$19.95
LM650P5 5 mw ClasslllA Visible Red Laser Module for up to 100'
$69.95
LM650P10 10 mw ClassIlIB Visible Red Laser Module for up to 200'

Gravit y Motor

*`
Electrical charge reactions
produce the effect of "anti
gravity. You build a model
craft from simple
parts and levitate it
with our ion power
,.
( t
source. Battery or
?
115vac operation. Grit
,.
science or fascinating réáearch project
includes our gravity handbook.

1....

GRAS Plans /Book
GRA3K Power Source Kit
GRA30 Assembled Above

$20.00
$99.95
$149.95

ME CONTROL Using

Electronic Hypnosis

001.°.?

Electronic circuitry induces hypnotic as
well as ALPHA relaxed mind states.
Place subjects under your control
HYP2 Plans
HYP2K Kit/Plans
HYP20 Ready to Use

$10.00
$49.95
$69.95

MIND2 Plans for Mind Control $15.00
MIND2K Kit/Plans
$49.95
MIND20 Ready to Use
$79.95

?Theramagnetic Pulse r'",
Complex Magnetic waves p
are claimed to produce
health benefits. Board level
experimental device is solcAr
research purposes only.

many

THMAGIO Lab Assembled....$24.95

Produces

$19.95

Create a spectacular
display of nature own
lightning. Many
amazing experiments
possible. See in action
on our web site!!

Lights up a 4' fluorescent
tube -all without any
contact!! Yet only 3" tall!
MTCIK Kit/Plans
MTC10 Assembled

Pain Field Pistol

Telephone Line Grabber
Room Listener
Controller and
Call Dlverter

TELCON4 Plans
TELCON4K Kit/Plans
TELCON40 Ready to Us

1

$10.00
$99.95
$149.95

$10.00
$99.95
$149.95

Higher Powered Device

Blast out rodents with
high power ultrasonics.

1009K Kit/Plans
10090 Assembled/Tested

$129.95

$199.95

Semi -Cond Burning Lasers

Rental units available.
PPP1 Plans
.

....$8.00
$49.95
$79.95

Amazing Gravitron

/\

10mw to

2

Watts of

Use for directed beam of heat

illumination source for r'
night vision, laser window bounc
IR driver for ultra- bright green lasers.

or external sources

of energy. Wnning
science project.
Includes self starter

Nightstar Night Viewer

-

Anti Gravity Top
Super Levitator

$39.95
$49.95

advance in transportation. Cutting edge R&D

$17.95
$14.95

-

Ready to Use

3

4

Tracking/Homing Beacon Beeping
Transmitter

5

Vídeo /Audio Rebroadcaster

6

TV/FM Radio Disrupter. Neat Prank!
Discretion Required

1

Mi.

$59.95
COMBOX Above 6 Kits/Plans
COMBOP Above 6 Plans Only...... $10.00

Shock Force Field Vehicle
Object Electrifier
Hand shock balls,wands. Mini c rcuit is easily
hidden. Great payback for those wise guys.

$19.95

Mind&Brain Controllers
Boost mental powers, Controls stress,
Speeds up healing
processes and Uncover
hidden potentials.
High quality
unit with
many
features.

BWPLUS- APOLLO Readytouse..$179.95
BWII- EINSTEIN Lower cost unit...5129.95

Current and Future Weapons Syst

$239.95

LC3 Plans Poor Mans CO, System.. $15.00
LC7 Plans Lab CO, System 30W+ $20.00

LAGUN2 Plans Nd,Yag, Ruby 6Kw $20.00
$25.0011
All Three Plans for only

Pyrotechnical traveling fiery
plasma expands over 3"
before evaporating into space.
Solid state circuitry with
adjustable arc control. 1151

ALASMA F1QE SAßEQ

Patented Moving Light Concept Defies all Logic
as it Appears to Evaporate into Spacell ..
Replaceable Blades, Ovekde Switch
Interactive Sound Module
Available on Request

$8.00
JACK1 Plans
JACKIK Supply, Mtg Blks, Ladders..$149.95
Ready
to
Use
$249.95
JACK10

Voice Transmitter

Crystal clear performance. Many
applications. Easy to assemble

FMV1K Kit and Plans

$39.95

vailable colors: "C"
photon blue, starfire red
phaser green, neon red
PFS15K -"C" Kit of 15" Active Length ....$24.95
SAB34K "C" Kit of 24" Active Length $39.95
'SAB46K "C" Kit of 36" Active Length $99.95
*Please add $10.00 for special handling

Information Unlimited PO Box 716 Amherst N.H. U.S.A. 03031
Information 1 603 673 4730 Free Catalog on Request
Fax 1 603 672 5406
800 221 1705 Orders /Catalogs Only!
Pay by MC,VISA,Cash, Check, MO, COD. Add $5.00 S&H plus $5.00 if COD. Overseas Contact for Proforma
CIRCLE 225 ON FREE INFORMATION CARD

MS

Includes Hints Using Wireless Devices

We Stock Parts)

Jacobs Ladder

3 Mi FM

sami

Mile+ Telephone Transmitter.

Line Powered Phone Transmitter
Never Needs Batteries!!

t

230 volt operation. Uses safe
high frequency energy.

Battery powered for hovercraft, plasma
guns. anti gravity, force fields, pyrotech
MIMIMAX44KV
$19.95
MINIMAX2 2KV

1

Burning Cutting Users

35000x Light Gain
Over 100 yds Recognition
Built in IR Illuminator
20 degree Field of View
20 Hours Battery Life
Spectral Response 810 -840 nm.

$25.00

High Voltage Modules

MINIMAX3 3KV

$199.95
$299.95
$199.95

Sees in total darkness

NSTARIO

Amazing and bizarre
effects turn a normal light
bulb into a spectacular
plasma display!! With
adjustable frequency
control. Safe 12vdc input

Attention!

Mile*

Incredible device Turbo charges memory,

continous output!!

CWL5K Kit/Plans minus diode
CWL50 Assmbld minus diode
LD34 CW 3/4 W 980nm diode

Remarkable true levitation
without any tethering

GRV10
GRV30

1

Voice Transmitter.

ISHK1K Kit/plan

Handheld and battery
operated with all controls.

TCL5 Plans..58.00 TCL5K Kit/Mans..$59.95
$99.95
TCL50 Assembled and Tested

Listen to your premises. Break in to calls
Control household appliances. Remote
dial long distance calls-from anywhere!!

Conduct many weird and bizarre experiments.
Handheld battery operated and easy to operate.

10070 Assembled/Tested

Transistorized TESLA Coil
9.95
$34.95

Projects electric shocks without contact!!

IOG7 /9 Plans
IOG7K Kit/Plans

Caution! Do not aim at people!

PPP1K Kit/Plans
PPP10 Ready to Use

Star Wars Technology Demonstrates Weapons
Potential, Force Fields, lonMotors, Antigravity etc

Xmtr Kits!

Super Sensitive Ultra Clear

1

2

BTC4 Plans..$20.0011
BTC4K
$999.95
BTC40 Ready to use
Smaller Version (8 -10" Sparks)
BTC3K
Kä.$349.95
BTC3 Plans..$15.00
$449.95
BTC30 Ready to Use

HOVER Plans and Data

Mini TESLA Coil

6 FM

Star Wars Technology Directs Energy

28 pages of data related
to the most revolutionary

Provides that "extra edge" fo
many listening applications.
Enhances 3 to 4x of normal.

30 to 50x brighter than the red pointers. Shirt pocket sized pen .55" x 6.
Full 5mw. Operates for hours from two "AAA' batteries.
Call for pricing as we will not be undersold11111111!I

Ion Ray Guns

Sparks

Hover Board

Cybernetic Ear!
CYBEREAR

Tesla30"Coil

Experiment with and Construct Lasers, Phasers, Hypnosis, Mind
Control, TESLA COILS, Time Travel, Rail Guns, Magnetic Cannons,
Coil and Sleeve Guns, Super High Gravity Pulses, Explode Wires
and Water, Antigravity, Levitation, Mass Warping, Magnetic Can
Crushing, Plasma Propulsion, High Energy Radio Frequency Guns
(Herf), EMP, Lattice Snapping, Force Fields, Ion Ray Guns and all
Types of Electrical Pyrotechnics, Plasma and Neon Displays, Sound
Blasters, Ultrasonics, Super Hearing, Long Range Transmitters,
Jammers, Personal and Property Protection, Surveilance Plus More!!
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Build your OWN cable
box "test" devices!

Do

Why pay $100.00 or more for a "test" device
that someone else made? Make your own!

CREATE OR RESTORE

Includes complete source code and plans
for the most commonly used cable boxes.
Unlock all of the channels on your box!
Or start your own lucrative business!
Complete source code
Code for individual boxes

$79.95
$29.95

DSS SECRETS

Vol.2

right away.
Affordable -Six mu,.,.!
starting at $995.
Versatile -Work
metal-and wood
or plastic.
CNC adaptable

SCRAMBLED VIDEO

AUTOMATICALLY
MAKES THE PERFECT
PORTABLE ENCRYPTION
SYSTEM!
OPERATES ON A STANDARD

Step-by-step instructions on programming
your own DSS access card. Unlock all channels
on your own card! This is the most current
information on the market! Includes software,
plans, and hardware sources. Book & CD-ROM.
DSS Secrets Vol. 2
$49.95

it paid jar

9 VOLT BATTERY

phone:

511;9 289 -1iß.

MODEL VITA

order, call Worldwyd.5 1.800 -773 -6698
21365 Randall Street Farmington Hills, MI 48336
To

R.G DbtrNwny

Visit us on the web at www.worldwyde.com

P.O.

Includes all Software, Documentation,
Plans, and PCB Layouts!
Unlock the secrets of.'
DSS & Smart Cards
-Programming & Schematics

Onl

Stalk Bowl,

552

IN

46624

Phone Recorder $69

Records both sides of conversation automatically

Telephone Scrambler $159 ea. or2 for $149 ea.

Set are phone conversations

with this high tech 'rolling

CALL TODAY!

-Mod Chip /CD Backups /Emulation

Guaranteed to pay Its own way

PO

Bat 1517

Ann Arbor, MI 48106 -1517

cake

scrambler. Thousands of codes;rasy toner, then. Requires one at each end.

Voice Changer Phone $99
I)isgub your sire with this phone. 16 Pitch.s;Make your wake
I,rir', or higher. Men can veal like a women. easy to use.
5 Hr. Phone Recorder Touch -tone decoder $159
krcOrd, both sides d conversation including phone numbers dialed
Phone information Recorder $169

CONTROL YOUR WORLD
Modular, Open Source Automation
Controllers

Digital Input
From $40

From$75

,

1

Backup Sega & SNES Console Cartridges

Use your 1K. to record phone calls. Windows 7.S, Sound blaster
compatible sound care OM or higher PC required

Phone Tap detector $159
'I,,

t

your phone against phone taps.eaves droppers anti

RF

Control
From $47

bugs.

X -10

Mini Bug Detector up to 2Ghz $119

)sects RF 'Bugs', Video Transmitters and wirehess microphones tram
5MIa to 2 Gfh. LED Bargmph aml Audible alarm
I

VISAMCMoney Orders US
NO CHECKS

NO COD

&

Add

Canada Only
$6.95 S/H

www.mscelectronics.com
MSC Electronics
i-800.773-6698

21365 Randall Street Farmington Hills, MI 48936
Visit us on the web at www.worldwyde.com /hack

y

PO BOX 461 Jessup, MD 20794
(301) 497 -1600
FAX (3011 497 -1425

Event control software included
Build Custom controllers for an Home Automation
"* Machine Automation
"" Security
*5 Robotics
Low Cost Microcontrollerboards kits &

Press-n -Peel

Program all 8,
18, 28 & 40 pin
PICs in the
CPS i,.

12C5x (12C508),
14000 and 16Cxx (16F84) series
(except 16C54-58). All compo-

nents, PCB and Instructions included. Parallel port of
PC is used with straight through (25 pin) cable (not sup plied). ICd uses shareware which is downloaded from
the web and registered for $20.
pin ZIF socket recommended (available for $11.95). For more info and
Atmet programmers visit www.electronics123.com

40

Security Systems, Time Cards, Emulation
Access Controll for Home, Office, Auto
Computers, Robotics Programming

Interface with any appilication!

Ibol Hit comes complete with
CyberMouse SmartCard Reader/Writer
Developer Software Packacre
Documentation on CD -RO
Technical manual in printed form
3 Blank Smart Cards Ready to Program
Master Card American Express
To Order Call 1 -800- 773 -6698
Send Money orders to Worldwyde.Com.
VISA

33523 Eight Mile Rd #A3 -261, Livonia, MI. 48152

Visit us online http : //www.worldwyde.com

lications

or call (206) 282.6061

Smart Cards in BASIC
PROGRAM SMART CARDS IN BASIC !
Complete system! Program your own smart
card appilications in easy to use BASIC!
Smart Card Tool Hit $79.00

94

2] Smithy

PC Telephone Recorder $119

o Sony Playstat.ion

To.Mer, can Worldwyde

ar, If

1- 800 -345 -6342 DeptPE001

Visit us at www.smithy.com

Re, orris both sides of conversation along with the number dialed
Woods none and number of calkers !requires Caller ID servi, e

Sì Cable Test Devices
3a;

is

110Hr

lox

s*btTptt j,nosl

wAinisso

The Hack & Crack Bible
on CD -ROM

wri¡o:::,, uxu.

Enjoy the freedom
& cost savings of
owning a benchtop
machine shop.

tYsu vl/
fox:

MasterCard AmericanExpress

VISA

it yourself!

No more waiting to have parts or repairs done.
Easy to use -Free training,
You'll be doing quality work

CMOS Camera Module, Black &
White, Size: 0.63 "x0.63 "x0.59"H.
Low cost, low power and very
small! Lens: f4.9, F2.8 FOV 56

Transfer Film
PC

Boards in Minutes

8.5" x 11" Shts.
Or Photocopy
* *Use standard

,household iron

1.

LaserPrint*

2. Press On **
3. Peel Off
4. Etch

deg x 42 deg. EIA 32OHx240V.
Scan: 2:1 interlace. 0.6" DIL
Package. 5 pins. Pin 3 is 1V p-p composite video
(75 ohm) to standard video monito Power
Supply, 5V +/- 0.5V. Current 10mA Needs rgilWed power supply. 'S &H to Canada is $7.95

Use Standard Copper Clad Board
Shts $30/ 40 Shts $50! 100 Shits $100
Visa /MC!P0 /Ck/MO $4 S &H /Foreign Add $7

Toll Free: 1- 888 - 549 -3749 (USA &Canada)

ph. 908.788.8249 fax 908.788.8837

.

Tel: (330) 549 -3726. Request a FREE catalog or visit us
at: www.electronics123.com for more products.
Amazon Electronics, Box 21 Columbiana OH 44408

www.americanradiohistory.com
AmericanRadioHistory.Com
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Techniks Inc.

P.O. Box 463, Ringoes NJ 08551

www.techniks.com

Vist Our E -Store On -Line!

Underground Info!
Hacking Cracking Satellite Cable Phreaking Micro>.
GameBoy I/O Smart Cards Emulation Hardware Tools

35¢ Switches

Plus More! Visit us on the web!
Books & CD's:
$39.95
-lackeys Anarchy Cook Book 2000
$39.95
The Hack & Crack Bible Vol.2
$49.05
Hackers Gold CD Vol.1
$49.95
Secrets of Dish Network Vol.1
$49.95
DSS Secrets Vol.4 Book & CD
Cable Test Devices Source Code & Plans $79.00
$69.95
PSX Secrets w/ MODCHIP Source Code
$39.95
The Ultimate Phreaking Guide
$49.95
Emulator Heaven CD
$49.95
Game Boy I/O - Servos /Relays /Sensors

Hardware:
PIC, Scenix, Atmel Programmer Complete
ISO 7816 Smart Card Programmer

$99.00
$59.95
$ 6.95
$ 9.9f'

Smart Cards (from)
Prototyping Boards PIC & Scenix
VISA Master Card American Express
To Order Call 1- 800 -773 -6698

- Scenix - Atmel
Serial EEPROMS Includes 40
Pin ZIF Complete $99.00

Program PIC

Premium quality. Rated 6A1125V. All
hardware included. 114" panel hole.
SPDT or DPDT, on-on or on- off-on.
100pcs minimum. VISA or Master
Card. Sorry, no COD. Order Toll -free.
Email:

GtwyPrds @aol.com

$2495

And Many

IN PIC

More!

Programmer
&

33523 Eight Mile Rd #A3.261, Livonia, MI. 48152

Visit us online http: / /www.worldwyde.com

Full

technical support

Short delivery time

Special terminations available

li
.

, >x.

Buy
Both tore-

Programs all PIC 16C55x/6x/7x/8x/9x,
PIC 16F8x, and PIC12C devices.
Optional ZIF adapters for SOIC

Order Call 1- 800 -773 -6698
Send Money orders to: Worldwyde.Com,

lOW - 1000W
Low Inductance

- Home Automation

Keypads
Serial Port Interface
On- Screen Displays
Robotics
Data Logging
Serial -Parallel

&

Master Card American Express
To

Standard and non- standard values

LCDa
Book

Educational Discounts Available!
VISA

Experts!

&

Includes Software, Documentation, and PCB Layout

CD Only

New! Experimenter - Lab Board
Several models available! Built in
Graphics LCD, Servos, Button Matrix,
EEPROM, Solderless Bread Boards.
For Beginners to Professionals! All
boards will work with PIC or Scenix!
Complete Kits Starting at $49.95

CONTROL
IT

Book & CD -ROM
X10

PIC & Scenix Prototyping Boards
New Special design makes it easier to
prototype PIC & Scenix micros than
any other prototyping boards!
Starting at $9.95

Gateway Products Corporation

PIC PROJECTS
Many PIC Projects for Beginners

!

aALLPIC Plus Programmer

800 -830 -9195

Send Money orders to: Worldwyde.Com.
33523 Eight Mile Rd 41A3.261, Livonia, Ml. 48152
Visit us online http:l /www.worldwyde.com

PROGRAM PIC'S IN BASIC

B2 compatible! Plus can be used within
MPLAB IDE. Includes FREE Prote board!
Pic n' Basic Pro Compiler $129.00

$5951

PLCC

Includes ail necessary software.
only

www.i-tron.com
To order,

call Worldwyde

á

1.800- 773 -6698

Intec Automation Inc.

21365 Randall Street Farmington Hills, MI 48336
Visit us on the web at www.worldwyde.com!pic

LASER MODULE
Auto Power Control
Collimated Laser
Compact Size
100,000 hr lifetime
No Electronics Required
Visible Laser Modules(635 -670 nm)
TTL Modulated Laser Modules
Line Generator Laser Modules
Infrared Laser Modules(780-830 nm)

29

(US)

LASER POINTER
Focus Adjustable
Elegant Design
Solid Metal Body

Pen style Laser Ponter (1500 ft visibility)
Key Chain Laser Pointer (1500 h visiity)
Available in silver and, black finish.

$19.95 (US)

for free

PROGRAMMERS ofr'
ADVANTECH EET001.5 NEEDHAMS DATA VO ICE TECHNOLOGY HILO
CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK

SYSTEM GENERAL

catalog
Ask
World Star Tech.
7eí(416)204 6298 Fax:(416)596 7819
http:/Avww woddstarlech con, e-mail: infos5worldstanech.corn

Low Cost PlCmicro Tools
New! PIC-XI

Experimenter/
Lab Board
$49.95 to $199.95

PROM'(

EMR2O

IMMSIP
hEGAMx MEGAMW4 :WS-

CALL ADVANTECH LOBTOOL
629 ICE TECH MICROLV
650 EETOOLS ALLMAX +

from

$

www. microcommander.com

409 EETOOLS MEGAMAX
509 EETOOLS MEGAMAX4
369 XELTEK SUPERPRO II
409 XELTEK SUPERPRO II P
249 XELTEX SUPERPRO L
165 XELTEK ROMMASTER
479 MOD- MCT -EMUPA
739 STAG ORBIT-32

IESCR EMWA

599 EETOOLS SIMMAX
795 CHROMA SIMM/SIP
359 MOD- MCT- EMUPA/R
279 MOD-MCT- EMUP/R
49 EPROM IG TO 512K
69 EPROM 1G TO 1 MEG
99 EPROM 4G TO I MEG
199 EPROM 16G TO MEG
89 EPROM G TO 8MEG
129 EPROM 4G TO 8MEG
250 EPROM 8G TO 8MEG

MICROMASTER

Programmer $59.95
Program PlCmicros in BASIC!
PicBasic Compiler - $99 95
PicRasic Pro Compiler - $249 95

1

II

1

-.4JY/ill' 11111 IIIII
LusTOOLatl

EPIC Pocket PICmicro

SUPERPRO

11111

ALLMAX PLUS ROMMASTER2

General Device Instruments
Sales 916- 393 -1655 Fax 916- 393 -4949 BBS 983 -1234

Web www.generoldeviee.eom

E -Moil

iedeviee @beot.eom

www.americanradiohistory.com
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PICProto Boards make
prototyping with PlCmicros
easy - $8.95 to $19.95

micrela ngineering e-erbs,

Ç Inc.

®Box 7532 Colorado Springs CO 80933

=

(719) 5205323

ka

fax (719) 520.1867

http: //www.melabs.com

95

want

u
IT

r4 ,, fta
SS1pri

11

80

!'a
"It
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:

Synthesized Signal Generator

New
Features:
21.5 MHz

Clean sinewaves DC-21.5 MHz, .001% accuracy!
.01 Hz steps. DC Offset. RS232 remote control.

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

.01 Hz steps

RS

Function Generator

multi -unit
phaselock

Ramps, Triangles, Exponentials & more to 2 MHz!

Pulse Generator

Telulex Inc. model SG -100A
I

11

Digital waveforms with adjustable duty cycle

II
11111\f
111

DC to 21.5 MHz linear
and log sweeps

nt/Ext AM, SSB,
Dualtone Gen.

Pulse Generator

'Ietu1e:

Int/Ext FM, PM,
BPSK, Burst

Ramps, Triangles,
Exponentials

Arbitrary Waveforms

Noise

....\",\AT\e,d.2455 Old Middlefield Way

S

Mountain View, CA 94043

Unlimited Possibilities!

Tel (650) 938 -0240

http: //www.Telulex.com

Fax (650) 938 -0241

Email: sales @Telulex.com
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Miniature Transmitters and Receivers
2

Button 13 Channel
Transmitter

4 Button / 15 Channel

RF300T

RF304XT

Transmitter
1....$27.95

1....$22.95
5
10

$19.95 ea

5

$16.95ea

10

$24.95 ea
$21.95 ea

RF300XT

10

$22.95 ea
$19.95 ea

300' (XT), 150' (T) Range
Frequency: 318 MHz
59,049 Settable Security Codes
12 Volt Battery and Keychain Included
Current Draw: 4.8 ma
Fully Assembled in Case
Dimensions: 1.25" x 2.0" x .5"
Push both buttons for the 3rd Channel
Slide Button Cover Included

Alarm Systems
Garage / Gate Openers
Lighting Control

96

Visitect Inc.

RF300RL
RF300RM
1....$27.95
5
$24.95 ea
10 $22.95 ea

RF304RL
RF304RM

1....$25.95
5

Channel
Receivers

2 -4 Data / 3 -15

1

5

.

250' Range
Frequency: 318 MHz
6,561 Settable Security Codes
12 Volt Battery and Keychain Included
Current Draw: 4.6 ma
Fully Assembled in Case
Dimensions: 1.35" x 2.25" x .5"
Push combination of buttons to achieve
up to 15 channels

Magic Props
Medical Alert
Monitoring Systems

Industrial Controls
Surveillance Control
Motor Control

10

$29.95
$26.95 ea
$23.95 ea

Compatible with 300/4 Transmitters
11 -24 volts DC Operating Voltage
13 ma. Current Draw
Latching (L) or Momentary (M) Output
Kits Available (subtract $5.00 ea.)
Dimensions: 1.25" x 3.75" x .5"
2 (300) / 4 (304) Output Data Lines
Binary to Dec / Hex Converter can
achieve up to 15 channels

Schematics Available
Receiver Board Layout Available
Custom Design Consulting Available

(510) 651 -1425 Fax: (510) 651 -8454 Email: Support @Visitect.Com
P.O. Box 14156, Fremont, CA 94539Visa / Mastercard, COD
CIRCLE 314 ON FREE INFORMATION CARD
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WIRELESS MOBILE WORKSTATION is a Hackers Bonanza!

Itronix T5000 mobile terminal with 2Meg. PCMCIA Mem card.

This is a super device we would really like to know more about.
Our people are working on it and this is what we know so far:
This unit is built like a brick pizzeria. Case is polycarbonate &
sealed from ruin, dust & drops. It has a 75 key OWERTY
keyboard which curiously seems to be mapped one key off.
These units were just replaced by a fortune 500 company that
was using them in the daily operations. They must require

some external input for the correct keyboard mapping.
Probably a security measure? The flip up cover holds a
transilective Samtron UG24D02 monochrome LCD display that
we think is 640 x 240 pixels. Size:7.3"W x 2.75'H and displays
16 shades of gray also has o white E/L backlight. Each has on
internal Motorola Type RPM4051 Radio Packet Modem with built
network. There Is also on RS -232 serial
In nip up amenna. we oeueve n operares on the ARDIS or similar
via the external jack:
port / bar code wand port & a port for a hood held laser scanner. When powered
7.2V, NICAD pock which
IOVDC
up to 800mA. Draws about 175ma after boot. Originally powered by a
power source.
has been removed. The battery compartment is external & could easily hold an alternate
as well tip and ring
We believe there is an internal modem as the unit sports an Ri -11 style connector
The
screen
A:
>
prompt.
to
an
connections. The 800552 processor boots MS DOS ROM Version 5.00
temp
indicates an internal memory of 640K. A 2meg. PCMCIA memory card is also supplied. Operating
sold as an
from -4 to +140F. From there on your on your own. All units ore tested for boot up otherwise
T5100
S49ea., or 3 for $129
experimenters package.

RESCillyRCES
!

O
6039-785

DISC'OVE

VISA MC, 4
á1

800

FAX

10-407

E-

,

AIL

-LINE
CUD, ON-LINE
603-48-2499

TEC

s

reo
les@rpsunIldnT

03141
sRs 8ED ORD S: REET, MANCESTER,IINH
NEW! LCD COLOR, TFT, ACTIVE MATRIX DISPLAY,
Super 16" VIEWABLE AREA. Pro System w/Custom Case, 12V
A/V cables & charger. Finally. exceptional quality &
A VERY COOL COLOR CAMERA, "The ROVING EYE CAM" with Ultra Compact gel cell battery,
color/B&W monitor. NTSC. Fully
IAN and TILT, AUTO IRIS and AUTO FOCUS to boot! affordable LCD monitor. Perfect general purpose

Another super quality color conference camero designed as part
of o high end system from PictureTel. The unit consists of a
camera head attached to a base PC board. The attachment is
via o moveable mount. There ore Iwo tiny stepper drives which
create the pan and till motion. The tilt stepper is mounted to the
PC board.The pan stepper is unmounted and attaches to the side
on your base or enclosure. We assume the camera is
controllable via serial commands however we have no into on
how to do It. Anyone who con tell us can have some free
cameras. Specs: 400 lines O llux, awr required is 12VDC
500mA. size of head is: 5.5' diem. x 3.2'H, The attached PCB is
3W' x 4L' x 1.3 "H. Oh, and did we mention It's auto focus and auto
web site for further details as they
iris too? Composite video output. We think U has S video also. Check our
Removed and tested.
become available. Order now, the price goes up when we get the serial commands.
$149.a. or 2 3289, or 5/$499
SPECIAL MAY PRICE MINI -R2D2 CAM

0

compatible with all cameras, camcorders, VCR's
etc. Use as a rear view system with any video
camera with its built in, mirror image function.
Completely enclosed unit. Adj.color, contrast, bright-

ness & volume. Internal stereo speakers! Std. 1/4 x
20 Tripod socket & a tilt down stand for table top.
Inputs: audio IL&Rt & video on std. 1/8' mini lacks.
External 12VDCO600mA on std. barrel connector.
5.6', TFT active matrix LCD, 76.8K Pixels, CCFL backline level
light, 270cd /m Lumin., 500mW audio out on std. 1/8' lack. 50mV min. std.
Includes:
audio In. Size: 6.4"W x 5.25'11 x 2.2D' New, first quality. Pro accessory kit
Luggage quality, custom padded case with dual removable straps for shoulder
is 12V Gel
and /or holding at waist level for, hands free viewing. Built Into the case a
AC pwr adapter &
Cell, rechargeable battery & a complete set of A/V cables. Incl.

battery charger.

GM- TFT56,...$299ea. PRO KIT, GM-ACCYTFT...$45

ON-LINE ORDERING, WWW.RESUNLTD4U. COM

SECURE

%TITO
co
M EASNUN RE
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LIGHTS

RELAYS

TEMPERATURE

PRESSURE

LIGHT LEVELS

El MIMI WM.
THERMOSTATS

SWITCH POSITIONS

$79

MODEL 30

24 LINES DIGITAL.

4/0/

i/O

S

01677áF 1/O

8 ANALOG remiss
2 ANALOG OUTPUTS

IN

2 COUNTERS 24 BIT

14N SMP /SEC

$279

MODEL 100

$189
rs,n2.$TYRFACÉ

iris COUNTER
TO

LEARN ABOUT PIC MICROCONTROLLERS

MODEL 45

4 CNALOTEL.

6 BIT

HUMIDITY

LIQUID LEVELS

KU'S

PLUGS INTO

n Books

MOTORS

MODEL 150 -02

i,2

... $179

RS-231 INTERFACE
TRMS, ;MAMAS

an A/0

°PTO-ISOLATED
COMPLETE OMM

$109

MODEL 40

LINES DIGITAL
S

18WTA/D

I'

5.S DIGIT

ANALOG INPUTS

UP 10 50 SMP/SEC

PP/41 OUTPUT

See Table Of Contents: httpJ/www.sq -1.com
Secure Online Ordering Is Available
PIC is a trademark of MicrochlpTeehnology Inc.

Prairie Digital, Inc.
PHONE 608 -643 -8599

FAX

SO

1

ELECTRONICS

Voice (707) 279 -8881 Fax (707) 279 -8883

608- 643 -675
97
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spyout/et. corn

340 East First Street
Da 4on. Ohlo 45402

Y . ea.e,....... I44. C...0...

Countersurveillance - Electronic Devices
Purchase your video cameras from
one of the largest importers in the U.S.

Tons of
Electronics
Get your FREE catalog today and discover

Waterproof Bullet Cameras Spy Pinhole
Cameras starting at $7900 Wireless Video
Voice Changer 3 Hour Micro Recorder Shotgun
Mic Locksmithing Bug & Phone Tap Detectors
Phone Call Register UV Pens & Powder
Realtime Telephone Recording Systems:
NEW

some of the best deals in electronics. We
have thousands of items ranging from
unique hard -to -find parts to standard
production components.Call, write or
fax today to start your subscription to
one of the most unique catalogs in the
industry, filled with super values on
surplus electronic and hobbyist
type items.

Hour $12500, 15 Hour $149°°
GPS Vehicle Tracking System (nationwide)
12

And much more

www.spyoutlet.com
Printed Catalog send $500

SPY OUTLET

Checkout our 10,000 item on-tine catalo htt

2468 Niagara Falls Blvd., Tonawanda NY 14150
(716) 695 -8660 fax (716) 695 -7380

Order Toll free
1

-800- 344 -4405

/

: /www.meci.com

tthy

pay snore'
Call today!

Fax Order ine

1-800-344-L6324
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Train At Home To Become A

Telecommunications
Technician
Digital Panel Meters!!
LCDs

LEDs

This is the hi -tech electronics career you've been
searching for! Study the ins and outs of fax
machines, modems, fiber optics, cellular networks,
and more. And leam it all from your own home!
Work for telephone companies, hospitals, or
electronics repair shops. And earn as much as
$34,000 a year! Endorsed by the National
Association of Radio and Telecommunications
Engineers (NARTE), this great Harcourt Learning
Direct program features a voucher for the NARTE
Class IV Technician Certification exam.
Mail Coupon For FREE Facts Or Call Toll Free Today!

1- 800 -572 -1685

1/2 digits 41/2 digits
adjustable voltage input

3

loop powered

bezel mount surface mount

miniatures
black

big digits

red

amber green
negative backlighting
positive backlighting
RF resistant EMI

resistant

displayed engineering
units snap -in

356 -4920

ext. 1348

Call anytime, 24 hours a day, 7 days a week
wwwharcourt- IeaminLLcom

i.8'_i61

Visit our catalog

on -line
knsinstruments.corn

Harcourt
blW Learning Direct
Dept. AJZS7OS
925 Oak Street, Scranton, PA 18515 -0700
YES! Send me FREE FACTS

1

understand there

is

no obligation.

Name

Age

Street

Apt. N

City/State

Zap

Phone (

)

800/356 -4920
800/356 -1250

Or cali toll tree:

on how I can train at home to he a

'Telecommunications Technician.

98

c47

we also have Kroy tape
and shrink tube labeling
systems and oupplÌeal

_

Fax:

603/627 -5144 Fax 603/624 -4710
PO Box 10158

J

Bedford. NH 03110-0158

Prices effective June 20 through August 4 2

You Must Provide This Source Code To Recieve

Ommt

TRAILINSoldering
Station

Perfect for all types of
board level and precision
work "LED bargraph

display accurately shows
temperature and setpoint
'Temperature range:
300° -790°

Impedance: 8ohm

Sold

in pairs

RRFß
S

mutdcomp

Automotive 12

CHECK

Volt Relays

=

Reg.
$6 .x5

$

(1

Contact Type

26-533
SPST
26 -534
SPDT

-9)

(10 -24)
Contact Current

$1.19

$0.99
40A

1.19

(25 -up)
Pins

$0.85
Four

0.99
30A

NO

'Dimensions: 19" x

switching high current
autosound, security, lighting
and otf er custom applications. Tabs accept
standard female quick -disconnects or
commonly used four and five pin OEM
relay so:kets- "Coil voltage: 12VDC 145mA
Dimensions: 1" (H) x 1 (W) x 1" (D)
(less mounting tab)
Order#

Made of lightweight
aluminum and
designed to take
rou h field use. Two
inside allets and
adjustable compartments easily carry hand
tools, small soldering equipment and test
equipment.
*Black finish

These high current relays
are commonly used for

full line catalo at:

Order#

N0

ìs

easily accessible

Tool Case

# 50.6311

log

Front panel fuse

Aluminum

5

t

our

current autosound products 'Provides 10A
output, 14A surge

Clarke

Perfect for adding inconspicuous sound to
any room. Easily mounts to existing wall
board, requiring only 7; x 1 o cutou

30W/60W RMS /peak
"Frequency response:
50--20KHz

Perfect for servicing or operating high

72 -6623

6" In-Wall Speaker Pair
'

13.8VDC 10

Amp Power Supply

0.85
Five

Shielded
Aluminum
6Y_"

14"

x6"

Order #
21 -3460

Reg.
55 .00

$34"
32 Piece

Security
Bit Set
This is a complete
set of security bits for
all of those difficult
service applications
including computer monitors, video games,
telephone and cable equipment. Includes
security tone pits, hex
NOW ONLY,
bits, spanners,
tri -wings and more.

Order#
22 -1475

Reg.
Sa

25

$

995

Cone
Woofer
Combines an
aluminum cone and rubber surround for
outstanding low frequency response. Fully
shielded magnet structure allows close
proximity to TV monitors. "Power capacity:
75W/1 50W RMS/peak Frequency
response: 37 -10KHz Fs: 40Hz Magnet
weight 20 oz.
NOW ONLY
*Impedance: 8ohm
Order #
55 -1860

Reg.
$11.60

13

°

SOURCE CODE: POP77
,,L

sL-TcJriTTViV

Mien) Board CCD Camera
'Compact open-board black and white
camera

Masures

17"xl'A'xlW'

CCD image device

380 lines of

resolution NTSC
composite
video output

# 82_2990

s4995

12VDC, 330mA

A Premier Farnell Company
99
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earn to Hack!

your PC into a 16 -bit Storage Scope
spectrum analyzer, and digital multimeter!

Turn

ADC216 turns your PC or laptop
into a sophisticated storage
scope AND spectrum analyzer
AND multimeter. Display on large
Print in color! 100MS/s

screen!

8 -bit, 1.2MS /s 12 -bit or 333kS/s
16 -bit versions. Great for

test

depts, schools. Input to Excel
LabView /NT drivers. Get very

3Z

high precision without high cost!

osziFOX
handheld 20MS /s Storage Scope
oszifOX is

a

sophisticated digital storage scope packed into a
Despite its small size, osziFOX

handy, slim penlike housing.

can perform like a service scope with a 20MS/ssampling rate so

signals in microprocessor or audio circuits can be measured
easily.

A built -in backlit LCD shows the waveforms but the

recorded signals can also be sent to a PC via a serial interface.
Runs from 9V battery or external source.

Auto, internal and

external triggers. AC /DC voltameter function too. Only

$129!

also
RS232 -422/485 converters, self -powered, opto- isolated
I2C adapter boards for PC communication with 12C bus
mini dataloggers for events, voltages, pressures, etc.

The Happy Hacker is nothing less
than a step -by-step, easy to follow
course on computer hacking. In it you'll
learn all the ins and outs of hacking like
the pros. You'll also learn how to hack
safely, without getting busted or fired.
This brand new 3rd edition has it all!
Everything from breaking in to computers
to hacking web sites, forging email - you
name it!
SHIPPING $3
PA E PAPERBACK,

The Hacker's Companion CD -ROM is chock
full of hacking software and information. It
includes everything from phones, cellular
and satelite hacking to password
crackers, war dialers, sniffers and
exploit programs. Even a video of dutch
hackers breaking into a classified US
An
excellent
military
computer.
companion to the Happy Hacker, includes
many of the programs discussed there.
Brand new for the year 2000!

PC CP -ROM $Z9.95;

Saelig Company
www.saelig.com saeligC aol.com
716-425-3753 716-425-3835 (fax)

Visit our Web Site at:

www.poptronics.com

!DERIAL. LCDs
Serial LCDs work great with BASIC Stamps* and
other microcontrollers. One -wire interface simple
serial protocol low cost high quality in stock

Low Power, easy
serial interface

BPI -216N
2x16 text LCD
2400/9600 bps
$45 (non -backlit)

$3

American Eagle Publicatian.o, lnc.
P. o 13ax 1507, Dept E.
Shaw Law, AZ 85902
(800)719-4957

CIRCLE 315 ON FREE INFORMATION CARD

*Al Posioi Vol irr
Are you interested in Microprocessors & Embedded
Control Systems? If not you should be! Look around,
just about everything these days has an embedded
microprocessor in it. TVs, cars, radios, traffic
lights & even toys have embedded computer.
controlling their actions. The Primer Trainer i.
the tool that can not only teach you how these
devices operate but give you the opportunity
to program these types of systems yourself.
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.
So don't be left behind; this is information you need to know!

Measuring Temperature
a Photocell to Detect Light Levels
Making a Waveform Generator
Constructing a Capacitance Meter
Motor Speed Control Using Back EMF
Interfacing and Controlling Stepper Motors
Scanning Keypads and Writing to LCD/LED Displays
Bus Interfacing an 8255 PPI
Using the Primer as an EPROM Programmer
DTMF Autodialer & Remote Controller (New!)

Using

Examples

Include:

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

SGX-120L
Mini graphics LCD

2400/9600 bps
just $99
Many other models available-see www.seetron -corn!

loo

SHIPPIN3

Or call or write for FREE CATALOG of hard-to-get information
about computer viruses, computer hacking, security and
cryptography!! Check our web site www.ameaglepubs.com for
lots more about these books and CD's!

Enviromon temperature and environment netwk logger
thermocouple and thermistor adapters for PC ports.
BASIC -programmable BASIC -TIGER controller modules
PCI framegrabbers - switch between 2 inputs locked!
lowcost A/D adapters turn your PC into a display scope

$3.9.95

Scott Edwards Electronics, Inc.
www.seetron.com 520-459 -4802

CÌÌÌLI, inc.
IL 62901
EMAC WAY,
CARBONDALE,
Fax 457-0110
BBS 529 -5708
618-529-4525
Web:
http:
/
/www.emacinc.com
World Wide
11
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1985

-

1998

OVER

12
YEARS
OF SERVICE

Build Your Own Intelligent Robot, We Make It Easy!

Lynxmotion, Inc.
101 Palllidgv Road
Pekin. IL 61554 -1403
c c .v lvnxnloiiori Isom

44,'

motion

Fax; 309- 382 -1254

WLTVM

1#OUTDOOR

34.00

over 50 brands to choose from
buy on line or dial toll free
1-800-323-8746

EZ -EP DEVICE PROGRAMMER
Check Webt! --

tochrii;lynxiliotion Corn

SECURITY CAMERAS
WIRELESS
TRANSMITTERS
MONITORS
OUTDOOR CAMERAS
HIDDEN CAMERAS
ALARMS & ACC.
HOUSINGS

INTERNATIONAL DISTRIBUTORS

.

á lynxmohon corn

sales

Visit our website or ask for our free catalog!

CCTV OUTLET

AL
}

309 -382 -1816

Tel:

.

e,

www.m2l.com

Fast - Programs 27C010 in 23 seconds

Portable - Connects to PC Parallel Port
Versatile -Programs 2716 -080 plus EE
and Flash (28F,29C) to 32 pins

Inexpensive- Best for less than $200

-

$169.95

Available Adapters
EP -PIC (16C5x,61,62x,71,84)
EP -PIC64 (62- 5.72-4)
EP- PIC12(12C50x)
EP -PIC17 17C4x
EP- 51(8751 C51)
EP- 11E(68HC11 E/Aì
EP-11D (68HC711D3)
EP-16 16bit 40 in EPROMS

$39.95
$49.95

Easy to use menu based software has binary
editor, read, verify, copy, etc. Free updates via
bbs or web page.

EP- 1051(89C1051, 2051)
EP -PLCC (PLCC EPROMS)
549.95
EP -SOIL ISOIC EPROMs)
549.95
Man Other Adaters Available

Broad support for additional devices using
adapters listed below.

j

w`

s

¿
G

.

,0

`,

w
.

-

48 PAGE CATALOG
WITH OVER 400 ITEMS!

ew

o

,

W

4'`

f
47ST,Vancouver,WA.98661!

¢

11

'"`-'1

Mir
[

'

Tempe AZ, 85283
ph. (480) 820 5411
fax (480) 820 4643
fax 800 706 6789

°

Igna
SINGERS VOCALS
Het Outings! Does Everything

K. 1.rr

rs...Bet12r and rves you the
Vocal El9uninator`"
ce Broch _Ire &Demo Tape..
IT Sound Dept PE
f.

Thomppssoon
1

i

h01

.,°

,
SL.Maul
ti.

limited, '-ow Cost. Instantly Amil,hle
iackground Music from Otigtna/

( h
1

Electronics and More!

REQUEST OUR FREE

Electronics

,w.nt

Guarantee Pass -see at www.wptfcc.com
Details- 800 -800-7555.WPT Publications
4701 NE

Ontrak Control S :toms Inc.

Wires,

http: //www.m2l.com

RADIOTELEPHONE LICENSE

WWW.ontrak.net

Home and Office Robots, Muscle

250 CR 218. Durango, CO 81301.
co orders worm sales tax.

Electronics Tedl,Avionics,Marine & Radar
Homesdedy-Fast -Easy & imle pensive.
Manuels Audio-Video pedisks Q &As

The ADR swiss of Interfaces allow control of
analog, digital and relay I/O via RS232 or RS466.
Visit the web sits for specs, applications and
In VB, C, BASIC std
(706) 671.2652

LEGO Robots, Living Robots,
ë

9701259 -0555 Fax: 9701259 -0777

FCC License Preparation

Data Acquisition and Control

.

39.95
$39.95
$59.95
$59.95
$39.95

EP -SEE2 (93x.24x.25x.85x)
C
1.2)
EP-750(87C750.1.2)
EP -PEEL ICT22
22v1018v8

M2L

-"

39.95
$59.95
$39.95
549.95

E'- Z8(Z86E02.3.4,6.7,8)

Full over current detection on all device power
supplies protects against bad chips and
reverse insertion.

Robot Kits,, Programmable Robots,

$49.95
539.95

Correct implementation of manufacturer
algorithms for fast, reliable programming.

pis

.,

.

i

,

,

irP.)kway,Ißlwnra.GA= 3011,8

Inl,inr.l http. www.LïSounhcorn
24 Hour óxmo,,Into Request Line (770)482.2485 - Ext 49
When Yoe Want Somethin Better Than Karaoke!
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rww.RobotStore.con

800374.5764
Mondo- troniks Inc.
4286 Redwood Hwy Dept. 166
Su Rafael, CA 94903
ph 415. 491.4600 fx 41S-491-4696
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CABLE TV

MEMBRANE
SWITCHES

DESCRAMBLERS
CATALOG!

BEST DEALER PRICING!
_-1, PRICING!
}
30 DAY
TRIAL!
MONEY BACK
GUARANTEE
-,

2609 S. 156th Circle Omaha, NE 68130

6664

1.=

www.modernelectronics.com

Stock Layouts.'
Eliminates tooling
cost...

A device programming system
for design, repair and expenmentation
EXCEPTIONAL POWER FOR THE PRO
EASY-TO-USE FOR THE NOVICE
INCLUDES STEP-BY-STEP TUTORIAL

* *From 2

fot2 26 eASY

Industrial/Commercial/
Prototyping

in heLp
SAVe i7ie

WAYS

Here's what you get:

A rugged, portable programming unit including the power pack
and printer port cable both of which store inside the case. A real printed user and technical manual
which includes schematic diagrams for the programming uno plus diagrams for all technology family
adapters. Comprehensive, easy -to-use software which is specifically designed to run under DOS,
Windows 3.1, 95 and 98 on any speed machine. The software has features which let you READ,
PROGRAM. COPY and COMPARE plus much mom. You have full access to your system's disk
including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA S-RECORD and BINARY files. For detailed work the system software provides a full
screen buffer editor including a comprehensive bit and byte tool kit with more than 20 functions.

Popular types are available as
complete kits, with bezel,
connector & overlay!

eARtN CALI.
ió00-4138-

4 key DSK -4 kit $9.60

Broad device support:

FIRST GENERATION EPROMS (2708, TMS2716, 25XX)
SECOND GENERATION EPROMS (2716- 28C080), 40 AND 42 PIN EPROMS. (27C1024-27C160)
FLASH EPROMS (28F,29C,29EE,29F),EEPROMS (2816- 28C010), NVRAMS (12XX,X2210/12)
8 PIN SERIAL EEPROMS (24, 25, 85. 93, 95, 80011A) PLUS ER1400/M58657 AND ER5901
BIPOLAR PROMS. (72S/82S), FPGA CONFIGURATORS (17CXXX)

1

12 key DSK -12 kit $13.87
many more layouts...

!!!

AICROCONTROLLERS (874X, 875X, 87C5XX, 87075X, 8905X)
ATMEL MICROS. (8 -40) PM 890X051, 89SXXXX (AYR) 90SXXXX
PIC MICROS. 8. 18, 28. 40 PIN (12CXXX- 16CXXX, 16FXX, 17C)
MOTOROLA MICROS. (68705P3/U3/R3. 68HC705, 68HC711)
REODIOE SNAP-M ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF)
YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE

Optional Stainless Steel

55.00 SHIPPING

"Clickdomes":

55.00 C.O.D.

VISAMASTERCARDAMEX

Sil-Walker

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

(513) 831 -7562

to 128 keys **

website - www.arlabs.com

(805) 491 -0654

FAX (805) 491 -2212

ELECTRONIC GAMES

P.O. Box 3220
Camarillo, CA 93011 -3220
silwkr@vcnet.com

-A

w i

r

e l e s s

kr

keyboard

number of interestBP89
ing electronic game projects
using IC's are presented. Inranging from a simple coin flipper, to a competitive reaction
game, to electronic roulette, a

TM

MASTERCARDNISA

combination lock game, a
game timer and more. To

100 feet range

Do You Repair Electronics?

order BP69 send $4.99 clearance (Includes s&h) in the
US and Canada to Electronic
Technology Today Inc., P.O. Box 240, Massapequa Park, NY 11782 -0240. US funds only.
Use US bank check or International Money
MA07
Order. Allow 6-8 weeks for delivery.

THE
ntegräted

104 -key

www.vcnet.com/silwkr/

cludes 19 different projects

,,

I
I

functionality

AN ELECTRONICS,
TECHNICIAN!

stall TVs, VCRs, camcorders, stereos. sound and
lighting systems, alarms, and more!
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Ultima Associates, Inc. 45645 Northport Loop East Fremont ,094538
5106238832 For 510.623.8849 Email. 1ahraRFD2vhes.,om UAL www.RFDevices.roo

L

The School of Electronics, Dept.ELH341

CDI, 430 Technology Pky.. Norcross, GA 30092
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YR WARRANTY

W

GUARANTEE

)

W WCATI/BOXES.COM

Zip

CIy,Stat<

CABLE BOXES
FREE CATALOG

' Add,...

'

-

Over 76,000 records
Private user forums
Live on -line chat rooms

30 DAY MONEY BACK

Yame

(

Audio, FCC, and more.

1

800. 2234542
_
Phone

-

WE'LL BEAT ANY PRICE

Home study. Learn to repair. service, and in-

Age

-

RepairWorld.com

FREE LITERATURE:
900MHz Wireless RF Technology
No Line of Sight Requirement
Encrypted Data Transmission
Long Battery Life

Repair Databases for
TV, VCR, Monitor, UL

'

M

1 -800- 765 -4912

CLASSIFIEDS
AUDIO -VIDEOS -LASERS

SATELLITE EQUIPMENT

Esoteric Audio! "Master Pieces", "Tech
Reports ", Unique Plans, Modules. www.
DaviSound.com, Box 521, Newberry, SC

FREE Satellite TV Buyer's Guide. Best
Products Lowest Prices Fastest Service!
Dish Network, DirectTV, C /Ku -band, including 4DTV. Parts Upgrades Accessories!
SKYVISION - 800 -543 -3025. International
218 -739 -5231. www.skyvision.com

29108 -0521.

BUSINESS OPPORTUNITIES
$400 WEEKLY ASSEMBLING electronic
circuit boards/products from home: For
FREE information send SASE: Home
Assembly -PT Box 216 New Britain, CT
06050 -0216.

CABLE TV
CABLE TV Descramblers. One -piece units.
Scientific Atlanta, Jerrold, Pioneer, and others.
Lowest Prices Around. Precision Electronics
Houston, TX Anytime. 1- 888 -691 -4610
PAY TV AND SATELLITE DESCRAMBLING 2000 EDITION. $16.95. Hacking
Digital Scrambling Systems Ill (NEW)
$29.95. Scrambling News Online $40.00.
Pay TV Series CD (Vol. 1 -10) $59.95.
Everything listed here $99.95. Free catalog.
SCRAMBLING NEWS. 863 -646 -2564.
www.scramblingnews.com
Descramblers, Converters, Activators, Rft's,

Ftg's, Bullet Snoopers. All Options
Explained, Best Prices, Services, 2 yr.
Warranty, Free Catalog. 1-800 -854 -1674
www.resourceleader.com/aapc
NEW! Jerrold and Pioneer wireless test
units $125 each, also 75DB notch filters
$19.95 each, quantity pricing available
please call KEN ERNY ELECTRONICS 24hour order and information hot line 516389 -3536.
ROCK BOTTOM..DEALER..DISCOUNTS! 125
CH. VISION MASTER PLUS.. "DECODE'S

EVERYTHING PERMANENTLY" TEST
CHIPS & ACTIVATORS 1-888 -675 -3687
201 -386 -1145

-

-

-

PRO PLANET
CABLE TV

CONVERTERS & EQUIPMENT

-

TEST EQUIPMENT
Browse our Web site and check out the
"Monthly Special ". TDL Technology, Inc.
WWW.ZIANET.COM/TDL
OSCILLOSCOPES. Used $50.00 up. New
20 MHz Tektronix $275.00. Free catalog.
GEOMA. (608) 462 -4222, Fax (608) 462 -4223.
Pocket Testbench, tiny, inexpensive, RS232
instrument, with scope, logic analyzer,
generator modes. Oricom
counter,
Technologies, www.sni.net/- oricom.

ELECTRONIC
SECURITY DEVICES
great book for project
builders. It is quite common to
associate the term "Security
Devices" with burglar alarms of
various types. However in fact it
can refer to any piece of equipment that helps to protect people or property. The text is divided into three basic sections:
Chapter 1 covers switch-activated burglar alarms and includes
A

exit and entry delays. Chapter

lectrons.
Security

FOR ALL MAKES

AND MODELS
LOWEST PRICES
DEALER QUANTITY

DISCOUNT

30 DAY MONEY BACK

Oevices

1

YEAR WARRANTY

2

discusses other types of burglar
alarms and includes Infra -Red, Ultrasonic and Doppler Shift Systems. Chapter 3 covers other types of security
devices such as Smoke and Gas Detectors; Water,
Temperature and Baby Alarms: Doorphones, etc. Most
circuits are simple, and stripboard layouts are provided.

Get your copy of the
CRYSTAL SET HANDBOOK

order Book BP56 and send $5.99 includes shipping
and handling in the U.S. and Canada only to
Electronics Technology Today Inc., P.O. Box 240,
Massapequa Park, NY 11762 -0240. Payment in U.S.
funds by U.S. Bank check or International Money Order.
Please allow 6 -B weeks for delivery.
ET09
To

CB Radio Modifications! Frequencies,
kits, high -performance accessories, books,
plans, repairs, amps, 10 -Meter conversions. The best since 1976! Catalog $3.
CBCI, Box 1898P, Monterey, CA 93942.
www.cbcintl.com

Visit our Web Site at:
www.poptronics.corn
ELECTRONIC MILITARY SURPLUS

MISC. ELECTRONICS FOR SALE
T & M ELECTRONICS. Large variety of

r

30 FT MAST KIT

ill";,,,

one tree can make
3,000,0X1 matches.

PLANS-KITS -SCHEMATICS
ELECTRONIC PROJECT KITS: $3.00 catalog. 49 McMichael St. Kingston, ON., K7M
1 M8. www.qkits.com
QUALITY KITS
AWESOME KITS: Ion Propulsion Motor,
Stepper Driver, Solar Robot, Scrolling Clock
and more! Catalog $1.00. LNS Technologies,
PO Box 67243, Scotts Valley, CA 95067
www.techkits.com
One match can burn
3,[XX,lXX) trees.
AM Tube Radio Kits. TRF and Superhets.
Visit our website at www.ghostmoon.big
step.com

-

-

no foreign orders. Allow 6-8 weeks
MA01
for delivery.

CB- SCANNERS

electronic parts since 1966. Visit our Web
site at www.tandmelectronics.com

Go back to antiquity and build the
radios that your grandfather built.
Build the "Quaker Oats" type rig,
wind coils that work and make it
look like the 1920's! Only $10.95
plus $4.00 for shipping and handing. Claggk Inc., P.O. Box 4099,
Farmingdale, NY 11735. USA
Funds ONLY! USA and Canada

FAIR RADIO SALES
WEBSITE: fairradio.com
E -MAIL:

fairadio @wcoil.com

PHONE: 419- 227-6573
FAX: 419- 227 -1313
1016 E. Eureka - Box 1105
Lima, OH 45802
VISA, MASTERCARD, DISCOVER
Address Dept. ES

www.americanradiohistory.com
AmericanRadioHistory.Com

"

,

AB-1244/GRC MAST KIT, 12 aluminum alloy on steel sections form
sturdy, lightweight 30 ft 1.7" dia
mast. Kit includes 5 each lower and
upper sections, 1 ea lower and

upper adapter sections, gin pole
swivel base, 4 ea 36 and 42 ft guy
ropes, 4 guy stakes, 2 guy rings
plus 2.5 pound sledge hammer.
Part of 0E -254/ GRC antenna set; 30
lb sh. New, $139.50 plus shpg.
Nylon bag for above, $39.50; See Web

SEND FOR OUR
2000 CATALOG!!
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Get Up to Speed with NPSC 2000
The National Professional Service Convention provides up -to -date
technical and management training at a more -than -reasonable cost
(check the competition). And, in a downsizing profession, it's one place
you can get tons of ideas to help keep your service business viable.
by Mary Margaret Merrill

major manufacturers, as well as with other servicers. Through the Service InforPerhaps you've never heard of the mation Symposiums, servicers meet with
National Professional Service Conven- high -level executives to clarify company
tion (NPSC). Though this well -kept se- policies and address other relevant intercret has had a minimum of advertising, active concerns. The Symposiums will be
it continues to grow in impact each year. held during the morning hours of
NPSC is designed to make technicians Wednesday and Thursday prior to the
more professionally savvy, and service Trade Show.
managers get a better handle on their
Find out from other servicers what
bottom lines.
works for their businesses and what
If you're in the consumer product ser- doesn't. Share ideas for profit potential
vice industry, NPSC 2000 is a marvel- and the growth of your own business.
ous opportunity to network with others And, you can always attend the "Best
in your profession. Consider this: brain- Ideas Panel
The Next Generation,"
storming with hundreds of other people where participants from the audience
with the same business concerns as you. share their unique business -enhancing
You're bound to get more than a few strategies. This session has been a hands ideas to help keep your business in the down favorite of participants since its
black.
inception.
NPSC 2000 will be held August 7 -12
The featured speaker at NPSC 2000
at John Ascuaga's Nugget Hotel in Reno, will be Jim Jacobus with Champion EdNevada. There are several different op- ucation Resources. Mr. Jacobus will
tions for registration: (1) you can come present "Living Life Large Getting the
on a daily basis; (2) sign up for any three Most Out of Your Life!" to the General
consecutive days and receive a discount; Assembly on Wednesday afternoon. The
or (3) come for the whole week and get a seminar focuses on "unique, practical
better discount. Each registration in- and powerful strategies that can help both
cludes admittance to all technical and individuals and organizations reach exmanagement seminars, all sponsored traordinary performance levels."
meal functions (which actually includes
Gerry McCann, McCann Electronics,
most meals), and entry to the Profession- Metairie LA, is responding to requests
al Service Trade Show. This one -of-a- for simplified computer usage with his
kind exposition offers two full days of "Cajun Clicker Class 101." Topics will
exposure to the best in test equipment, include the internet usage, EDI, printers,
service aids, and services for the product scanners, and useful business informaservicing professional. You're even invit- tion for the modern service center operaed to have a good time while you're there. tor. Computer experts and Microsoft EnAnd children 17 and under are admitted gineers may also attend, but are cautioned
FREE to all activities (18 -year -olds must to sign in and remain silent (and will be
register as adults).
heavily fined for any finger pointing or
One of the best values offered to your laughing seizures).
business by NPSC is the opportunity to
A very popular speaker is making an
exchange ideas with representatives from
(continued on PS-4)
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and Professional Service -trade Shares
John Ascuaga's Nugget Hotel Sparks (Reno) NV
Register for the Full Convention, Any Three Consecutive Days, or Daily

Complete this form, detach and mail to: NPSC 2000, 2708 W Berry Street, Fort Worth, TX 76109; 817- 921 -9061; Fax 817.921.3741; www.nesda.com
Full convention registration includes all programmed meals, banquets, door
prize drawings, trade show, dealer/manufacturer meetings, seminars and workshops. Activities may be scheduled for optional participation at an extra cost.
There is no convention youth program. However, children 17 and under are
free.

NOTE: Special Registration Rates are valid ONLY on registrations completeS fully paid and received before the deadlines listed. "Three -Day Special"
registration is available for any three consecutive days. Children age 17 and
under are free. Convention fee schedule per person (ages 18, up):

If registered and
fully paid by ...

Name
Firm Name

Address
State

City

Full Convention

Registration

3 -day
Special

August 3,2000 $220

$180

$85

$250

$200

$90

At the door

Totals:

Daily

$

Phone

Zip
Member of (please check the appropriate boxes below):
Non -Member;
PSA; Q NARDA/NASD;
ISCET;
NESDA;
Manufacturer; ['Sales Rep;
Distributor;
Instructor;
Speaker;
Technician;
Other
Dealer;
Press;

1f registering for a 3 -day special, check which 3 days you

Mon. -Wed.

Tues.- Thurs.

Wed. -Fri.

are registering:
Thurs. -Sat.

Below, please print legibly your name, and the names of all other registrants (including nicknames) as they are to appear on the registration badges:

Check box if
first NPSC
Full Name

Youth Ages
Badge Name

(The one name you want in large letters)

Numbers of Participants/Length of Registration
# Adults

Full:
# Children
Full:

# Adults
3 -Day:
# Children
3 -Day:

Make your check payable to NESDA
Visa
MasterCard No.

# Adults
Daily:

Total No. of Days:

# Children
Daily:

Total No. of Days:

Signature:

Exp.

Special Room Rates: Deluxe room rates at John Ascuaga's Nugget Hotel are $89 single or double; S I O per person over 2 in the same room, max. 4. Children
to make your
18 years and under stay free with parents. Rates do not include room tax. Rooms are subject to availability. You may call the Nugget directly
week prior
the
-wide
celebration
to
a
city
Due
Convention).
Professional
Service
the
National
under
reserving
(tell
them
you're
-648
-1177
at
800
reservations
to NPSC 2000, our room -block does not begin until Sunday, August 6th. Hotel reservations beginning prior to August 6th are on your own. To guarantee
a room at John Ascuaga's Nugget Hotel reservations MUST be made by June 30.

-

any time prior to convention
REFUND POLICY: Register in advance. If find that you have to cancel
all money prepaid will be refunded except for a 10% processing fee per registered person.
July 2000
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Pull Over When Calling
Liability is waiting for you. Company policies should protect your business.
One of the featured speakers for NPSC 2000 tells you how.

ny policy that wireless calls should not
be made while driving a vehicle. The

by Bob Goldberg

The lawyers have found another way
to attack your business! An employee,
during working hours, is driving his own
vehicle but is using his cell phone for
company business and is involved in an
accident. Is the owner of the business

liable?
One Court has said "yes." The employee is working and pursuing company business, thus the employer is responsible for the accident. To protect yourself, it is important to establish a compa-

employee should park his or her car prior to receiving a call. The following policy should do the trick:

do so in a safe and prudent manner. If
the employee operates a motor vehicle,
the vehicle must be stationary and in
"park" before initiating the cellular call.
Wireless phone use is never permitted in
a moving vehicle. All necessary business
calls should be made either before leaving the previous location or after arriving at the next destination. In this regard,
the call should be initiated only after the
vehicle is stopped and the gear in "park."
If a wireless phone call is received while
an employee is operating a motor vehi-

cle, the employee should either pull over
onto the shoulder of the road and place
the vehicle into "park," or preferably, the
WIRELESS PHONE USAGE WHILE employee will drive into an appropriate
OPERATING A MOTOR VEHICLE parking location and then place the vehiThis policy applies to the use of a wireless cle in "park" before engaging the phone
phone by all employees during working call. Only business calls are permitted
hours.
on wireless phones provided to an emAny employee who, in the course of ployee by [COMPANY]. Violation of
performing his or her job functions, finds this policy may result in disciplinary acit necessary to use a wireless phone must tion, up to, and including termination. §

PSC 2000 PpelÌwlnavy Schedtik
Sunday, August
11

am

2

6

pm: Registration Desk open
6 pm: NESDA Board of Directors

- 5

Noon meeting

-

6 pm: "Customer Relations for Techni-

cians," Teresa Omar, Hitachi
6:30 pm: Cocktails, hosted by Sharp
7:30 pm: Dinner, hosted by Sharp

Wednesday, August 9

Monday, August 7

of Governors
meeting
9:30 am - 10:30 am: "Increase Your Profits," Jerry Vogt (for servicers, mfrs., distributors, elec. claim processors and
9 am - noon: ISCET Board

TPAs.)

9:30 am - 12:30 pm: CSM Prep Course,
Randy Whitehead CSM
open
9 :30 am - 12 :30 pm "Digital PTV Conver8 am - 8:30 am: First -Timer Orientation
gence Training," John Swendiman,
9 am - noon: State/Local Presidents CornToshiba
mittee meeting
10:30 am - noon: "Cajun Clicker Class 101,"
- 5 pm: "PTV Digital Convergence TrainGerry McCann CET/CSM
ing," Alvie Rodgers CET, Hitachi
12:30 pm: Lunch, hosted by Thomson
2 - 5 pm: Past Presidents Committee meet2 - 3:15 pm: "Customer Service & Relaing
tions," Scott Medawar, Thomson
6:30 - 7:30 pm: Reception, hosted by
2 - 5 pm: CET/NASTeC/CSM Testing
Howard W. Sams Co.
2 - 6 pm: "Digital PTV Convergence Training," Gary Fadely, Thomson
Tuesday, August 8
3:30 - 5 pm: "Stock Trading on the Inter7:30 - 8 am, 9:30 - I1 am, 2 - 6 pm: Regisnet," Bill Kramer, Merrill Lynch
tration Desk open
Thursday, August 10
7:30 - 8 am: First- Timers Orientation
3:45 - 5 pm: "Customer Service &
7:30 - 8 am: Registration Desk open
Relations," Scott Medawar, Thomson
8 am: Breakfast, hosted by NESDA
10:30 am - 2 pm: Registration in Exhibit Area
(repeat session)
7:30 - 8 am: First -Timer Orientation
Endorsed Products
7 pm: Dinner, hosted by LG/Zenith
9 am - noon: NESDA Annual Membership 8 am: Breakfast, hosted by Panasonic
9:15 - 10:15 am: Service Information
meeting
Saturday, August 12
9 am - 12:30 pm: "Multi Audio System
Symposiums
7:30 - 8 am, 11 am - noon, 4 - 6 pm: Regis10:30 am - 3 pm: Trade Show open
Servicing," Gary Backes, Philips
The
tration Desk open
9 am - 12:30 pm: "Digital PTV Conver3:15 - 4:15 pm: "Best Ideas Panel
8 am: Breakfast, hosted by Hitachi
Next Generation"
gence Training," George Cawthorne,
4:30 - 5:30 pm: Manufacturer Panel "Ad- 9:15 am - 12:15 pm: ISCET Annual
Panasonic
Membership meeting
dressing Service Concerns," moderated
9:30 am - 4:30 pm: "Digital PTV Converby Glen Finley, CEA, VP Member Rela- 10:30 am - noon: "Negotiate What You Degence Training," Alan Sasaki, Pioneer
serve," Bob Goldberg, Attorney
tions
(hands -on, class limited, pre- registra6:30 - 8 :30 pm: Reception, hosted by Philips I:30 -3 pm: First -Timer Critique
tion required)
9 - 11 pm: NESDA Computer Committee 2 - 3:30 pm: "What Laws Will I Break This
12 :30 pm: Lunch, hosted by Wood
Year ?" Bob Goldberg, Attorney
Meeting
Technologies, Inc.
2 - 5 pm: NESDA (New) Board of Directors
2 - 3:30 pm: "Servicer Summit Sympomeeting
sium," collecting input from NESDA Friday, August 11
members for discussion at the follow- 7:30 - 8 am, 11 am - noon, 3 - 6 pm: Regis- 6 pm: Cash Bar Cocktail Party
7 pm: Dinner, "Officers Installation and
tration Desk open
ing Manufacturers /Servicers Summit
Awards Banquet'
8 am: Breakfast, hosted by Toshiba
Meeting.
8

am - noon, 2

1

- 6

pm: Registration Desk

7:30 - 8 am, 4 - 6 pm: Registration Desk open
10:30 am - 3 pm: Registration in Exhibit Area
7:30 - 8 am: First-Timer Orientation
8 am: Breakfast, hosted by Pioneer
9:15 - 10:15 am: Service Information
Symposiums (see separate schedule)
10:30 am - 3 pm: Trade Show open
3 - 4 pm: NESDA Elections
4 - 5:30 pm: General Assembly; "Living Life
Large
Getting the Most Out of Your
Life!" Featured Speaker: Jim Jacobus,
Champion Education Resources
7 pm: Dinner, hosted by Sony

-

-
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(NPEC 2000, continued)

encore performance from the 1999
NPSC. Noted attorney Bob Goldberg
will begin Saturday morning with "Negotiate What You Deserve" This session
is designed to impart the skills needed to
fairly get most of what you want in dealings with those whom you must bargain.
It will be followed with an afternoon session on "What Laws Will I Break This
Year ?" Mr. Goldberg reveals many of the
"traps" sprung on servicers, how to minimize your exposure to liability, and how
to maintain compliance with the law.
Managers and owners can also look forward to a session featuring "Stock Trading on the Internet," with Bill Kramer of
Merrill Lynch.
Managers who are interested in taking the Certified Service Manager exam
will have a morning review session on
Friday, August 11, presented by Randy
Whitehead CSM. The CSM exam will
follow in the afternoon, in conjunction
with NASTeC and CET testing. The
NASTeC exam is for technicians in appliance repair, while the CET exam is for
those in electronics. Both Associate level and Journeyman level tests are available by request, however testing fees are
not included in convention registration.
For a list of fees, contact NESDA (CSM)
at (817) 921 -9061, ext. 16, or ISCET
(CET and NASTeC) at (817) 921 -9101,

fered on digital convergence by five major manufacturers. "PTV Digital Convergence Training" will be presented by
Hitachi's Alvie Rodgers CET on Monday. Then, on Tuesday, George Caw thorne will present the seminar with respect to Panasonic's products. Toshiba's
John Swendiman will instruct a product specific course on Friday, as will Gary
Fadely with Thomson. In addition, Pioneer Electronics will feature a "hands on" course, "HD Projection TV Convergence Procedures," taught by Alan Sasaki. Be sure to pre- register for this class,
as space is limited.
Technicians can also look forward
to "Multi Audio System Servicing," instructed by Gary Backes of Philips.
Many more courses that will be offered
had not been confirmed at the time this
article was prepared. Be sure to check
the NESDA web site, www.nesda.com,
for the latest scheduling changes and

additions.
THE BIGGEST LITTLE CITY
The stage is being set for NPSC 2000
in Reno, Nevada. Dubbed the "Biggest
Little City in the World," Reno was once

the site of extensive silver mining fueled
by the famous Comstock Lode. Today,
Reno is the doorway to the Lake Tahoe
area, and home of a substantially good
time. There are numerous restaurants,
golf and nightly entertainment. Nearby
ext. 19.
For technicians, seminars will be of- attractions include Wild Island Family

Professional Service Dealers
Locate Hard -to -find Parts
Solve Tough Repair Problems
Expose Unfair Business Practices
Receive Association News
Discuss Service Industry Standards
Share Unpublished Warranty Policies
Participate in Roundtable Discussions
Send a Message to the Manufacturers

How does it work?

Electronic messages (E-mail) are sent
via the Internet. NESDAnet then
forwards the message to other users.

What is needed to

participate?

$60 per year (does not include
NESDA membership, E-mail subscription, or phone -line charges)
July 2000

SAVE MONEY
When it comes to travel, saving money is the name of the game. For convention- goers, this means that you can receive a discount of up to 10% for using
either American Airlines or Southwest
Airlines, as well as on car rentals through
Alamo Rental -A -Car. And, to make the
deal a little sweeter, you don't even have
to make your own reservations. Just call
NPSC's official travel agency, Conventions in America, and all your booking
needs will be taken care of. For complete
details, contact the NESDA office at 817§
921 -9061, ext. 16.

Read Service Industry News
Get Business Advice from

Any independent services who is also
a Member of NESDA or wants to join
NESDA is welcome.

What is the cost?

rosa Ranch, a popular movie -set tourist
attraction from the TV series "Bonanza."
So even if you come to NPSC 2000
to improve your business, bring your
family for some after -hours togetherness.
For more information about Sparks,
Reno and surrounding areas, contact the
Reno -Sparks Convention & Visitors Authority at 775- 827 -7639; 800 -443 -1482;
or fax 775.827.7666; www.rscva.com.

the Professional Servicers' E -Mail Network

Who can join?

Membership in NESDA, a computer,
a modem, and a subscription to any
E- mail account.

City, you may visit the Nevada State Capital and the Nevada State Railroad Museum. Or, visit Lake Tahoe for a ride on
the Paddlewheeler, the Tahoe Gal or the
Tahoe Queen for an incredibly scenic
view of the area. And, there's the Ponde-

NESDAnet

What is it?

NESDAnet is a group of astute repair
service professionals working together
to improve their service businesses.

Adventure Park, Boomtown Family Fun
Center, the Fleishman Planetarium and
the National Automobile Museum.
Just a short drive away, in Carson

With

NESDAnet you'ii never

be "the Only One" again.
Assn.
National Electronics Service Dealers
www.nesda.com
817921.3741

2708 W Berry St, FL Worth, TX 76109

817 -921 -9061

Fax
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Industry Calendar

NESDA's 50th/ISCET's 30th Annual

National Professional Service
Convention & Professional Service
Trade Show (BE THERE!)
August 6 -12, 2000
John Ascuaga's Nugget Hotel
Sparks (Reno) NV
Clyde Nabors (TX): 817 -921 -9061,
ext. 10; nesdahq @flash.net;
www.nesda.com

CEA Technical Workshop:
Monitor/TV Servicing
August 14 -16, 2000
Arlington, VA
Contact: Sharon Means 703 -907 -7599
www.ce.org

Nebraska Electronic Service Assn.'s
Fall Convention
September 8 -10, 2000
Holiday Inn @Grand Island Exit
(Hwy. 80)
Jon Ludwig (NE) 402 -464 -9181 or
Myron Sahs (NE) 402 -291 -0559

CEA Technical Workshop:
PCs/Peer -to-Peer Networking
October 11 -13, 2000
Arlington, VA
Contact: Sharon Means 703 -907 -7599
www.ce.org

AFSM International's 30th World
Conference & Exposition
October 15 -17, 2000
The Opryland Hotel Convention
Center, Opryland USA, Nashville, TN
Contact: Ginny Goodman 914 -2757887; Fax 914.275.0794;
ggoodman@afsmi.org
www.afsmi.org

CEA Fall Conference
October 15 -18, 2000
San Francisco, CA
703 -907 -7600; www.ce.org

CEA Technical Workshop: DVD
Servicing
November 15 -16, 2000
Arlington, VA
Contact: Sharon Means 703 -907 -7599
www.ce.org
2001 International CES - Your Source

for Workstyle and Lifestyle
Technology
January 7 -10, 2001
Las Vegas, NV

www.cesweb.org

-

Top Ten Tips on

COMDEX Canada 2000
July 12 -14, 2000
Metro Toronto Convention Centre
Toronto, Ontario CANADA
Steve Prahalis 416-283 -3334, ext.
1581, or in U.S. 781-433 -1581;
steve_prahalis@zd.com
www.zdevents.com/exhibitors

Marketing

Building a Great Web Site
On the Web, the size of your company is virtual. You can appear as large
as you wish, and it all depends on the quality of your web pages,
including design and functionality.
by Ed Foster

During the course of an average day, I
talk to dozens of web site owners who want
to improve their web site's visibility on the
search engines. Invariably they will ask the
dreaded question "What do you think of
my web site ?" Sometimes this can be a
tough question to answer without hurting
somebody's feelings. It's really hard to tell
somebody that you've seen better web sites
created by ten-year -old girls displaying
their Barbie doll collection. This is not the
response that they are typically looking for.
To prevent others from making the same
mistakes I see every day, I created the "Top
Ten Tips on Building a Great Web Site."
Many of these Tips are very easy and inexpensive to implement and will pay huge
dividends down the road.
1. Buy Your Own Domain name and
Avoid Virtual Domains.
Buying a domain name for your business is probably the best investment you
can ever make in your company's future.
Once purchased, this domain will always
be the property of your company, and can
become a very valuable asset over time.
Domains can be obtained through Inter NIC (www.internic.net) at a cost of $70
for two years.
On the surface, virtual domains might
seem like a "good idea." They are usually much cheaper, or sometimes even free
when you sign up your company for web
hosting. But their downsides are considerable. Many search engines have trouble adding virtual domains to their databases. This fact alone makes virtual domains a very bad deal. Also, since virtual domains are not internationally registered, your company does not really own
a virtual domain.
2. Never use a free web hosting service for your business.
This goes back to the age -old saying,
"You get what you pay for." Free web hosting is fine for displaying photos of little
Bobby's 2nd birthday party, but if you are
really serious about your company's future
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on the internet, you will need to secure
your own domain name and you will need
a reputable company to host this domain.
Besides who really wants acompany URL

like http: / /www.xyzcom.abc /member/
123566 /shtml /index.html anyway? It
doesn't fit on business cards too well. Web
hosting prices vary widely but can usually
be found in the S10 to $20 per month range
for the average business. Do a little research when choosing your web hosting
service. In general, I always recommend
nationally known companies that specialize in web hosting and that have excellent
customer service. Before you sign up, try
reaching their technical support personnel
during the day. If all you can get is voice
mail, then you can be sure that they will
not be available when you really need
them.
3. Build a Web Site Rich in Content.
The most important thing to remember about first rate web sites is that they
are always rich in content. For example,
if your site sells Widgets, then include as
much relevant information as possible
about your widgets on the site. Make it
easy to navigate around your site, tell
them everything anybody would possibly want to know about why your widgets are best. Finally, make it easy for
somebody to buy your widgets online
with a minimum of effort.
The first page of your web site is, without question, the most important page of
the web site. It should contain enough information so that someone can tell immediately what you do. Make sure that you
have a brief paragraph or two that explains
your company and products on this crucial page and not just pretty graphics. Your
first page should be a concise introduction
about your company and products. The
details will come in the later pages.
4. Promote Your Site Aggressively.
After you have a great site, tell the
world about it. Make sure that your URL
is on all your company business cards,
letterhead, brochures, phone systems,
(continued on PS -7)
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SATELLITE RECEIVERS
TV Mainboards

and C -Band most
makes and models
World's Largest Inventory
of TV Tuners & Mainboards
DBS

We stock Zenith. RCA & Philips!
We service Hitachi, Mitsubishi
Sony and many others

CALL 1- 800 -844 -7871 To
RECEIVE OUR LATEST CATALOG

Television Tuners
We stock over 40 mawr brands and
will save you up to 60% Orders are
shipped the same day they are
ordered with free overnight delivery,

Bloomington, Indiana Corporate Headquarters- 5233 South Highway
Arvada, Colorado- 800.331.3219 I Fax: 303 -422 -5268

37

I

I 800 -844-7871 I Fax: 804844-3291
IN 47401
1
www.ptscorp.com
pts@ptstorp.com
E-maih

Bloomington,

CIRCLE 150 ON FREE INFORMATION CARD

Are You A Service Center?
Then you need `nControl!

Software for service professionals
Time clock automatic tech production. point
Electron :billing aedit cad ten rol bu kiry service ti

Et

pg

cick billing
nwtuol% e c

Download ServicerSolutions.com
Free Trial !
(888) PBS -6288
1.11bna=w.,f 3,f¡M:.i
p

Science Logger
A LOW -COST DATA LOGGER INtended for educational use, DrDAQ sim-

ply plugs into a PC's parallel port for
display or data gathering. This unit
includes built -in sensors for light and
temperature and a microphone for
sound; comes complete with software,
cables, and documentation; and doesn't
need any external power.

CIRCLE 67 ON FREE INFORMATION CARD
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Numerous practical experiments are
available, such as light, sound, and temperature experiments. DrDAQ is supplied with both PicoScope (oscilloscope)
and PicoLog (data logging) software.
DrDAQ sells for $99.

SAELIG COMPANY
1193 Moseley Road
Victor, NY 14564
716-425 -3753
www.saelig.com

Dry -Block Calibrator Series
EASY TO USE, THE FLUKE 500
Series Thy-Block Calibrators provide temperature probe calibration comparable
to traditional oil -based baths. State -of
the-art controllers, low -mass heating
elements, and precision thermoelectric
cells give Fluke Dry- Blocks stability and
uniformity without sacrificing fast
response time.
The 500 Series includes four standard range Dry- Blocks (with temperature ranges from -45 to 600 degrees
Celsius), plus one unit (Model 518) with
a very broad single -unit temperature
range ( -30 to 670 degrees Celsius).
Features of these calibrators include
high probe capacity (up to 14 probes),

CIRCLE 68 ON FREE INFORMATION CARD

easy manual or PC programming, fast
ramp times, ramp and soak set points,

and basic probe calibration using
MET/CAL procedures.
The Model 518 has a list price of
$8700, and the other four models range
from $4850 to $5800.

FLUKE CORP.
P.O. Box 9090

Everett, WA 98206
888-492 -7554
www.fluke.com
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etc. Start building relationships with other web sites that fit nicely with what you
do. For instance, if your site sells the best
car wax in the world, locate web sites that
sell other non -competing car care products and link to each other's sites. This

will build traffic for both sides.
Another way to promote your site is to
create an affiliate program for your product. An affiliate program is simply a way
of paying a commission to a web site owner that sends you a customer that ends up
buying your product. Affiliate programs
work very well for products and services

that can be bought online with credit cards.
Banner advertising has always been
very big on the Internet. When somebody
clicks on a banner, they are taken to a web
site that tells them more about the product
displayed on the banner. Banner ads can
work for some products. However, their
effectiveness has started to diminish over
the last two years. Search Engines are still
the best and least expensive way to promote a web site. Most web site owners are
completely unaware of how their site is
being ranked for the relevant keywords. To
generate meaningful traffic, your site must
be in the crucial top 20 positions on the

NESDA. corn

Your Gateway to Repair
The On -line Home of the
National Electronics Service Dealers Association
representing 50 years of servicing the
independent consumer product servicer

Consumer
Resources

NESDA

Servicer

World Service
Network

Resources

Click Mea

MEE=

If you're a consumer, search for a NESDA Servicer in your
area by zip code using our FREE Servicer Locator. NESDA
stands for ethical, high -quality repair and customer satisfaction by caring, highly trained, professional repair dealers.
If you're a servicer, you'll find links to major manufacturers,
a FREE tech tips service download, and information on how
to figure your "cost of doing business" in NESDA's "Members Only" section. Or, sign up for technical training and management seminars at the 2000 National Professional Service
Convention in Reno. You can't lose!

-

For more information
lots of information
www.nesda.com. We're here to help.

-

visit

National Electronics Service

NESDA
Making a Difference for You.
Dealers Association, Inc.

2708 W. Berry St., Ft. Worth TX 76109
817 -921 -9061; Email: info @nesda.com; www.nesda.corn
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major Search Engines for your specific
keywords. There are many programs available that will report how your web site
ranks on the major search engines for certain keywords. One free program is Tracker 2.0, available at www.top- 10.com.
5. Don't Advertise How Small You
Are with Web Counters.
Many early web sites used counters
that showed how many people had visited
the site since a certain date. It was a bad
idea then, but I'm still surprised at how
many sites still use them. Why in the world
would you want to advertise that your site
is so poorly marketed that you've only had
362 visitors in the last year? Incredibly, I
still see this almost every day.
If your site is doing 1,000,000 hits a
day and you really need to advertise this
fact, then you should do so. For the rest

of you, keep your competition guessing
how big you are. Instead of using a web
counter, just have your web hosting company provide you with a web statistics
page. Web statistics are available from
any decent web hosting company, and
will provide far more information than
you ever wanted to know about the traffic going to your web site.
6. Don't Use Personal Email Addresses on your Web Site.
If you have gone to the trouble of buying your own company domain, why not
use this domain in your email? I see so
many sites out there that use something like
"unclebuck @aol.com" for a contact email
address instead of for example a more
proper "sales @ abc.com" address. This just
screams, "I'm an Internet amateur." If you
want all the email for a domain to be forwarded to another email address, then simply get your hosting company to forward
it. Any good web hosting company will be
able to do this and it's usually free!
7. Don't use FrontPage sample web

pages for your site.
This causes me to smile every time I
see one, because nothing screams
"Cheesy" more than a web page that uses
the samples from FrontPage. You can spot
one of these babies faster than a hooker at
an Amish family reunion. Don't get me
wrong, there's nothing wrong with designing or maintaining your web site with
FrontPage; just don't use the samples that
come with it. Spend the time to learn how
to either create your own original looking
site, or hire a web site designer to design
the site using your guidance.
8. Use a reliable web site designer or

do it yourself.
(continued on PS-9)
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Since 1965, the International Society of Certified Electronics Technicians (ISCL I) has helped train, prepare,
CERTIFIED
and test more than 46,000 technicians in
the electronics and appliance service industry. Employers and consumers put their faith
in those whose experience, skills, and knowledge have been measured and certified by
ISCET. A Certified Electronics Technician (CET)
must pass a thorough, two-part exam covering basic electronics and one or more specialty fields.
The Associate Exam costs just $30, while Journeyman options
cost $35 each. The two exams may be taken at the same sitting (if the
candidate has at least four years of professional electronics experience and/or education) for the discounted price of $50. Journeyman
options are available in:

ISCET

Audio
Biomedical
Communications
Computer

Prices Subject to Change. Complete form and mail to:

ISCET

2708 West Berry Street; Fort Worth, TX 76109
(817) 921 -9101, ext. 12; Fax (817) 921 -3741
http: / /www.iscet.org e -mail: iscetFW atiash.net

I'm interested in becoming certified. Send me
information about test administrators in my area.

STUDY MATERIAL AVAILABLE:
By Sam Wilson CET

For the associate and consumer exams.

Study Guide for the Associate Level
$14.95
CET Test
$10.00
Study Guide for the CET Test
postage 4.00
Computer Option
$72.95
Electronic Communication
postage 4.00
By Robert Shrader
Radio communications text for the
communications option.
Control Electronics with an Introduction

-

Consumer Electronics
Industrial
Radar

41,

:bGnTC
Associate Practice Test and
.

Video

s

In addition to administering technician cerification programs,
ISCET also facilitates the Federal Communications Commission licensing of commercial operators. ISCET is one of just a few organizations selected to be a Commerical Operator License Examination
Manager (COLEM).

First and Second Class Radiotelegraph
Operator Certificates ($75)

Global Maritime Distress and Safety System
(GMDSS) Operator License (call for pricing)
Global Maritime Distress and Safety System
Maintainer License (call for pricing)
Ship Radar Endorsement (call for pricing)

Call for a complete list of study materials
and question pool information available

For more information on CET testing,
FCC licensing or a complete list of study material,
contact the ISCET office.

ISCET

2708 West Berry St. Fort Worth, TX 76109
(817) 921 -9101, ext. 12; Fax (817) 921 -3741
http: //www.iscet.org e -mail: iscetFW*flash.net

îs your fic,fme lN 6l.eefruNtes Ser-víclNy?
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Computerized
Study Guide

$39.95
postage 4.00

Study program with 300 sample
questions for the Associate CET Exam.

$28.95

VCR Troubleshooting & Repair Guide

postage 4.00
By Joe Risse CET
$96.00
Intro to Biomedical Equipment Technology
postage 4.00
By Joseph Carr CET and John Brown

FCC licenses available through ISCET include:

General Radiotelephone Operator License
Marine Radio Operator Permit ($50)

$19.95
postage 4.00

The CET Study Guide, 4th Edition

_
_

CET Associate Practice Test
CET Audio Practice Test
CET Communications Practice Test
CET Consumer Practice Test
CET Industrial Practice Test
CET Radar Practice Test
CET Video Practice Test

PAID
Check/M.0.#

$5.00
$3.50
$3.50
$4.00
$3.50
$3.00
$3.50

Date:

Please allow 4 -6 weeks for delivery when using personal checks.
Money orders, cashier's checks, and credit cards are processed in
10 days. Foreign shipments, please add International Postage.
Please specify Surface or Air. Texas residents multiply dollar
amount by 8.25% for taxes.
Amount enclosed:
VISA;

MasterCard:

Exp. Date

Card No.
Name:
Member of

NESDA;

ISCET

Business
Address
City

State

Phone

Fax

Zip
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(Web Design, continued from PS-7)

I'm surprised at how many times customers tell me it will be a while before
they can make some changes to their web
sites. Most of the time, it's because their
niece had originally done their site over
a spring break weekend and she's in the
middle of finals right now, or some other
nonsense. Your web site is very important to your business and should not be
created by somebody who will not be
immediately available for updates and
changes. Make sure that your web site
designer will be there for the long haul.
9. Have Good Navigation throughout
your site.
Good navigation means using easy to
understand menus, and never putting the
user into a dead end page. Search engines
can send a customer to any page of your
site. This is why it is extremely important
to make it easy to get back to your home
page from any other page on the site.
10. Tell Your Customers How To Reach
You.

Great web sites have multiple means
for their customers to give them feedback. I remember a distressed web site
owner who couldn't understand why he
hadn't gotten a single phone call over the
last month. After a quick check of his
web site, I discovered he didn't have a
contact phone number listed on the site.
When I clicked on the email link, there
was a script error. Apparently he had recently changed his web hosting and never bothered to check his email script. He
had a great web site, but no way to make
sales or to take customer feedback.
Make sure that your web site has some
type of "Contact Us" link that lists your
company name, email address, mailing
address, phone number, and fax number.
People like to be able to talk to somebody
on the phone when they have questions. If
they can't reach you on the phone, they
will move on to a company they can reach.
Always remember that building a successful web site takes time and sustained
effort. It is a task that is never quite done
because it can always be improved. Following these ten tips is but a first step to
making your site stand out from the millions of other web sites.
About the Author: Ed Foster is the Information Director at Roanoke Technology Corp. He can be reached at 252 -5379222; efoster@ top -10. corn; www.top10.com. Copyright O 1999 Roanoke Technology Corp. All Rights Reserved. Top -10
Promotions® is a registered trademark of
§
Roanoke Technology Corp.

Building Your Business
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A Well-lArriften Business Plan Gives.
a Sense of Direction
Before you start on a journey, take out the road map and start planning.
by Stephen Wilbers, Ph.D.

strategy for pricing and advertising. Show
the reader you've done your homework.
If you could look into a crystal ball
Above all, avoid an error typical among
and see what the future holds for you and enthusiastic entrepreneurs. As Gustav Beryour business, what would you see?
le and Paul Kirschner advise in The Instant
Success beyond your wildest dreams? Business Plan, don't assume that the world
Moderate but sustained growth? Steadi- is waiting to beat a path to your door.
ly declining sales? Bankruptcy?
"Sometimes it is; most often it isn't."
Because you can't predict the future,
Financial planning: Having presentthe next best thing is to formulate a care- ed a thorough and realistic assessment of
fully considered, thoroughly developed the market, take the same detailed, facts business plan. A plan won't tell you the and- figures approach to describing the fifuture. But a plan might give you a hand nancial side of the equation. In this make in shaping that future.
or-break section, describe your capital reHere are the basic components of a quirements, depreciable assets, projectbusiness plan and some tips on how to ed income and cash flow. Be sure to specproduce a coherent, effective document: ify your break -even point.
Executive Summary: Although you
Five -year projection: Though specwill write this overview last, present it ulative, your five -year plan provides a
first. The purpose of this one -or two-page sense of long -term expectations. Provide
snapshot is to capture the attention of pro- monthly projections of costs and profits
spective lenders and investors. Cover in for the first two years; provide quarterly
brief the key elements of your plan
projections thereafter.
description of your idea, organizational
After you have drafted your plan, take
structure, market analysis and strategy, time to revise it. Your plan's effectiveness
financing, and five -year projection. Make will be assessed according to four criteria:
sure your executive summary represents
1. Soundness of concept. Does your
your best, most persuasive writing.
idea seem feasible? Are your market
Description of your idea: Your goal analysis and projected sales realistic?
in this section is to justify your concept.
2. Thoroughness of development.
Explain why the product or service you Have you developed each component in
propose is valuable. Provide technical sufficient depth? Are there major omisspecifications, list component parts, and sions that will prevent the reader from
describe steps in manufacturing. Identify accepting your assertions?
outside vendors and contractors. Comment
3. Relevance of detail. Have you demon trademarks, copyrights, patents and oth- onstrated your knowledge of the market
er aspects involving proprietary protection. by providing detail that is accurate, speCompany structure: Tell who you cific, relevant and sufficient?
are, how you are organized and how you
4. Overall quality of presentation.
operate. In describing the structure of Does everything about your plan convey
your organization, emphasize the skills a commitment to high standards and pro-

-a

of your employees and the experience fessionalism?
and expertise of your management team.
Together, those four criteria add up
Market analysis and marketing to your most powerful persuasive tool:
strategy: Here is where you convince the your credibility.
reader that your claims are valid. Describe
Whether you are planning to start a
consumer needs and trends, emphasize business or to expand one, think of your
what makes your product or service business plan as a public declaration of
unique, link your projection or the mar- your commitment to making something
ket's growth to demographics, point out happen. Without a credible plan, you
the advantages of your location, describe might find it hard to get people to take
your competition, and comment on your you seriously.
§
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NESDA:

Making a Difference
for You.
As the owner of a service business, if you simply join NESDA and
do nothing else, you will benefit from

being a member. That's because your
national trade association will still be

working for your professional interests at the national level, behind the
with legislators, manufacscenes

r
I want to know more. Please send me
detailed information about the following
NESDA member benefits:
ProService Review/Poptronics Magazine
ProService Directory
National Professional Service Convention
Bank Card Program
Discount Long Distance Service
Sentry Business Insurance

-

Discount Business Forms
Web Site Business Referrals

NESDAnet Professional Servicers'

turers, distributors, service contract

E -mail Network (it really works!)

Professional Repair Industry Designation of

companies and others.
But the most value accrues to
members who take part in the associ-

ation's varied programs.
Some of these are designed for
group participation, and take advantage of the power of numbers. Others
benefit you by bringing you into contact with your professional colleagues from across the country.
Remember, with NESDA, you

Excellence (P.R.I.D.E.) Certification
NESDA World Service Network Certification
Technician Certification
Service Manager Certification
Name
Business
Address
State

City

Zip

Phone
Fax
E-mail

Return to:
National ElectronicsSeruice

NESDA

Dealers Association, Inc.

2708 West Berry St.; Fort Worth TX 76109
817 -921 -9061; Fax 817.921.3741

will never be "the only one" again.

e -mail:

infognesda.com

www.nesda.com
PS
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ADVERTISING INDEX

ADVERTISING SALES OFFICES

Poptronics does not assume any responsibility for errors that may appear in the
index below.
Free Information Number
A& A

215

-

Engineering

Abacom Technology

78

ABC Electronics

88

All Electronics

80

Allison Technology

87
94

American Eagle Publications ...100

Andromeda Research

Page

Lynxmotion

101

Fax: 631 -592 -6723

-

M2L Electronics

101

Larry Steckler

160

MCM Electronics

72

Amazon Electronics
315

Free Information Number

Page

79, 99

250

Mendelsons

98

296

Merrimack Valley Systems

75

256

Micro 2000

74

-

microEngineering Labs

95

102

Modern Electronics

102
101

-

Arrow Technologies

84

-

Mondo- tronics

295

AVEN Tools

91

220

Mouser Electronics

84

319

Beige Bag Software

86

MSC Electronics

94

283

CadSoft, Inc.

13
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Carl's Electronics

72

290

C &S Sales, Inc.

-

CCTV Outlet

133

CircuitMaker

CV2

233

Circuit Specialists

85

CLAGGK, Inc.

-
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Newway Sale

72

82

NTE Electronics, Inc.

81

101

Pioneer Hill Software

92

300
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Oscillator Circuits and Projects.

Test Procedures for Basic

Irving M. OnttHob

#61063.

Electronics.

- $19.95

#61111. -- $24.95

TEST

who want to know more about oscillator

They are reinforced by the

are covered.

Textbook and project book for those

A

Many useful tests and measurements

circuits. You can build and enjoy the

appropriate basic principles. Examples

PROCEDURES

informative and entertaining projects

of test and measurement setups are

for Basic Electronics

given to make concepts more practical.

detailed in this book. Complete information is presented in an easy -to- follow

7 3/8 x 9/1/4", 356 pp, paperback.

manner. 7 3/8 x 9 1/4", 249 pp,
paperback.

PROMPT

Troubleshooting and Repair

Build Your Own Home Lab.

#61108

- $29.95

Guide to TV.

#61146. -- $34.95

Repairing and troubleshooting a TV is

Shows you how to assemble an efficient

working home lab, and how to make it

very simple and economical with help

pay its own way. Includes projects for

from the information in this book. It is

creating your own test instruments too.

the most complete and up -to -date TV
repair book available, with tips on how

7 3/8 x 9 1/4", 249 pp, paperback.

to handle the newest circuits.

8 1/2 x

1111/

11

" 263 pp,

paperback.

Sams & Company

CIMmPIMt VCR

lispeir

lhomMalemplks

Complete VCR Troubleshooting and

Repair. #61102.
Though VCRs

- $34.95

Computer Monitor
Troubleshooting and Repair

- $34.95

This book can save you the money and

are complex, you don't

need complex tools or test equipment to

hassle of computer monitor repair by

repair them. This book contains sound

showing you how to fix it yourself.

troubleshooting procedures that guide
you through every task. 8 1/2 x 11",

Tools, test instruments, how to find and
solve problems are all detailed.

8 1/2 x

184 pp, paperback.
PROMPT

Computer Monitor Troubleshooting
and Repair. #61100.

11

" 308 pp,

paperback.

NE UESVISID
GAMMA/44

KEVIN

tóe carr£'

Complete Camcorder
Troubleshooting and Repair
Complete Camcorder

Joe Carr's Circuit Toolkit.

Troubleshooting and Repair.

#61181. -- $29.95

- $34.95

Easy -to- build, useful circuits from Carr's

Learn everything you need to know

workbench to you. They will spark new

about the upkeep and repair of video

ideas in your day -to-day use of circuits

camcorders. Start by examining cam-

and help solve frustrating problems.

corder troubleshooting procedures, then
move into more advanced repair

256 pp, paperback.

#61105.

cuit Togtkit
Circuit
Easy-To-Build, Useful Circuits

From Carr's Toolbench to Yours!

Contact Jim Surface.

techniques. 8 1/2 x 11", 208 pp,
paperback
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The world's most popular
simulator just got better.
MULTISIM SCHEMATIC CAPTURE AND SIMULATION
Flexible Symbol Editor
To add or

CD

Includes oscilloscope, function generator,

CD

Power Meter

Works just like with

a

multimeter, bode plotter, word generator, and
logic analyzer.

real Wattmeter.

CD

1000 New Components

NEW

Virtual Instruments

modify symbols for any component.

9

silar

Powerful Analyses

i7

New families include Electromechanical, Connector, To analyze circuits in ways just not possible with real
instruments. Includes DC, & AC operating point,
Wideband Opamp, and Tiny Logic.
transient, fourier, noise, DC sweep and Ac & DC
Editable Footprint Field
sensitivity.
Add or change default footprint values directly
5,000 Components
from the schematic.
Wide selection of commonly used components, all

421)

New Analyses

CD

sensitivity and DC sensitivity help determine
the stability of your design.
AC

Multiple Instruments

CD

complete with simulation, symbol and footprint
information.

Full- Featured Schematic Capture
Industry's easiest -to -use design entry
generating high -quality schematics.

Now you can have more than one copy of an
instrument on the screen at once.

is

ideal for

Changes on the Fly

Enhanced Wiring

The world's only simulator that lets you tweak your
Improved connections to pins and more intelligent
circuit during simulation for instant feedback.
autowiring.

Analysis Wizards

CD

Analog and Digital SPICE Simulation

Guide you through an analysis, making it easier
than ever to take advantage of these powerful

functions.

Fast, accurate SPICE

simulation with no limit on

circuit size.

Custom Model Support
Edit existing models to create new parts, or import

E..

L.u, Gaw..
01;

0 a

0.0

components as

er in.

Mk'Y.

SPICE

multisinn$399
Call for upgrade pricing

models from vendors.

:

ULTIBOARD POWERFUL PCB LAYOUT
Fast Autorouting Multi-layer autorouter with configurable options for
customized performance.
Real -Time DRC Automatic Design Rule Check prevents costly errors by
monitoring the size and clearance of pads, vias and traces.

Ideal for all Boards

w

o
ou

Built -in board editor to create any shape board up to

50 "X 50" in size,with as many as 32 layers.

:s._

Multiple Output Formats

Outputs to the formats you need including

Gerber, DXF, plotters, printers, and more.
0 17010

M

Ulti BOAR D399
For

a

FREE

Tight Integration with Multisim Supports forward and back annotation
with Multisim, so that the programs share important design information.
Flexible Editing Full support of power and ground planes, with or without
thermal relief.'Reroute while move' to move copper without losing connectivity.

demo visit

www.electronicsworkbench.com

Call 1-800 -263 -5552
Save $100 when you order the Personal Design Solution
(Includes Multlslm and Ultiboard

Electronics

).

W O R K B

E N C H

DESIGN SOLUTIONS FOR EVERY DESKTOP
CIRCLE 130 ON FREE INFORMATION CARD
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