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These systems feature 2 inputs with
built-in automatic switcher, cameras
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recording and camera mounting brackets.
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Color Miniature
Camera Kits

Designed for the "Do- It-Yourselfer ", these kits come
complete with the camera, power supply and 30'
cable. Cameras feature: %' color CMOS image
devices that produce 330 lines of resolution with a
minimum illumination of 3.0 lux. Built-in 6.0mm wide
angle lenses, automatic white balance and automatic gain control.
Connects to any television, VCR or monitor with an RCA type video input.
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Pinhole lens
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SOLAR TO THE PEOPLE
Recently, had the pleasure of thumbing through William L. Seavey's
"The People's Guide to Basic Solar Power," and inside found what
appeared to be the key to unlocking the mystery of highly efficient and
affordable energy. The author's guidebook was barely twenty pages
long, but inside it was packed with info, diagrams, and prototypes for
affordable solar- charged battery systems that start as low as $100.
Seavey explains that all one needs to take advantage of the sun's free
energy is a solar panel, an inverter to convert DC to AC, and a deep cycle battery. With an investment of around $900, folks can build a system efficient enough to run a small fridge, a coffee pot, a microwave
oven, a small console TV, and lights for several hours a day. Of course
solar advocates know that living off the sun requires a bit of frugal electricity budgeting. Two boat batteries and a six -foot by seven -foot panel
won't allow you to watch ten hours of football on your 52 -inch TV, while
you surf the Net on your computer basking in the light of halogen lamps.
What do you expect? The sun's free. The solar movement is enjoying a
lush following in mid -western North America and other sun -drenched
zones. You can check out William L. Seavey's Web site at www.power
fromsun.com, or he can be reached via post at P.O. Box 311, Grover
Beach, CA 93483. "The People's Guide to Basic Solar Power" is $9.95.
Now on to the show...
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This month we have a wide variety of electronics for you, including: historical events in electronics, a biography of a current inventor, recent
advances in technology, robots, crystal oscillators, lasers, and more. We
are happy to report that all winners of the "Find Hugo's Head and Win!"
contest have been notified and awarded. For those entrants who were
not chosen this time, don't fret. Work is on the way for another contest
later this year. Thanks again for the slew of readers from as far as
Eastern Europe and as close as Long Island, New York.
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Exciting projects are in the works at our labs (located in an undisclosed
shed off the beaten path). Frequent guest, and one time associate editor, Marc Spiwak, has been seen tinkering nearby, and work is almost
complete on a UHF Listening device that readers can build themselves.
Even canines will envy the users of this device. We'll bring our readers
this article soon, as well as many other practical circuits and prototypes.
Would -be Edisons and Hoppers alike can always contact me with their
own queries and ideas at editor @gernsback.com.

And now, it's time for a very special treat. Let's all go back together to a
time when Hugo Gernsback himself held the helm. The year was 1952
and the magazine was Radio Electronics. The boss was waxing fantastic about a future where society will become fully integrated with
machines referred to as "Electronic Brains." Read on, as Hugo Gernsback's
words ring true, once again.
Enjoy,

www.gernsback.com
or www.poptronics.com

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.
Since
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ELECTRONIC BRAINS
....An electronic computer boom is now in the making
By HUGO GERNSBACK
SCIENTISTS are pretty well agreed now that most
animal brain functions are partly electric, many wholly electric. It is known that the human brain has the
equivalent of over ten billion neurons (nerve- cells),
many of which act very much like vacuum tubes, or, to be more
up -to -date, transistors. The human brain has the facility of
storing many millions of impressions fed to it from the outside
world. When required, these stored impressions act upon or
solve various problems.
Some exceptional human beings have what are called computing brains. They can solve, in a few seconds, complicated
mathematical problems merely by exercising certain not -toowell- understood functions in the brain.
Electronic computers as we know them today can duplicate
many functions of the human or animal brain. Frequently
electronic brains can do all this much faster and better and
without chance of error.
No wonder then that the best electronic engineering minds
have been busy for many years devising better and more efficient electronic computers. These machines started out originally as highly complex and cumbersome devices, and now are
becoming even more complex, but are also constantly shrinking in size.
With the advent of the transistor, compact electronic desk
computers of the highest order will be a reality in the not very
distant future. Not all electronic computers and calculating
machines are alike. They differ in various respects, depending
upon the work they are called upon to do.
The vast quantity of intricate calculating done nowadays by
humans takes a terrific amount of mind power and man-work
hours. This valuable power will in the future be released and
used for other more productive work. The reason is that one
good computer can easily do the work of dozens of accountants in a fraction of the time it takes humans to do the same
chore. Indeed in many instances the ratio is 1000 to 1, increasing in favor of the computers as they become more efficient.
How closely the human brain is now imitated is best illustrated by a recent invention of Dr. Howard Aiken, head of
Harvard Computing Laboratory. He developed the new Static
rapid storage device. The brain of the
Magnetic Memory
nation's most ambitious computer, the fabulous new Mark 1V,
now nearing completion, has 40,0000 such Static Magnetic
Memory Units.
No wonder then that one of the biggest branches of the
electronic industry is now electronic computers. More and
more firms are engaged in building these calculators for various purposes. It is quite certain that electronic computers will
be one of the biggest, if not the biggest, division of electronic
manufacturing in the forseeable future. This estimate was
recently made by Dr Simon Ramo, chief of research of
Hughes Aircraft Corporation, at the fifth annual convention of
the Federated Financial Analysts Society in San Francisco.
At the present time, as is only natural, military establishments have first call on electronic computers, because of the
importance of the military uses of these devices. In modern
war, electronic computers are priceless. They literally spell the
difference between victory and defeat. All guided missiles,
whether modem cannon or long-distance guided rockets or

-a

planes, must be directed by electronic computers. Even in
World War H, the German robot long- distance Vi and V2
rockets were shot down with almost perfect regularity by electronic computing devices attached to anti- aircraft guns in
England.
This, however, is only the beginning. The future general,
before he goes into a battle, will have the possible results forecast by an electronic computer in such a manner that he will
he can win
know for a certainty-given certain vital factors

-if

or not.

There are today hundreds of special military electronic
computer uses, and it may be safely stated that if and when
World War III comes, it will be fought-and won -chiefly
with military electronic computers.
On a more peaceful side, according to General David
Sarnoff, chairman of the board of the Radio Corporation of
America, "the nation's business operations will be revolutionized within a reasonably near future." In a recent talk, Sarnoff
said: "These modem electronic robots promise to revolutionize and simplify the clerical operations of insurance companies, banks, tax bureaus, stock exchanges, and business in general. A single electronic computer can do the combined
accounting of receivables, payables, purchases and stock controls."
He continued, "With some nine million persons
16% of the working population- engaged in clerical activities, present business systems are too slow and costly. The
men responsible for making major decisions all too often
find out that they must shape tomorrow's policy on the
basis of statistics which are weeks or months out of date. It
is now feasible to combine the automatic devices which
have been developed for radio -television to form a com-

-or

plete electronic accounting system for even the largest business organization."
It was recently predicted by government scientists that new
and simplified electronic computers will soon make their
appearance for practical business uses, such as inventorying,
accounting, market research, sales, mailing lists, and such business calculations as payroll amortization, prorating, various
statistics, quality control, and other records.
Electronic computers will not only be used for future business systems, but for many other endeavors, chiefly for scientific and research purposes, which were the first to use the
electronic computers in the past. They can also be used for
such unusual purposes as sports. College football has already
begun to use electronic computers. An eastern university has
used electronic brains in analyzing opponents' plays. The best
scientist of the university uses the usual punch -card system
and electronic computers to plot in advance a coming game. It
is also a fact that in the past several seasons the electronically guided team remained undefeated!
From this it seems reasonable to deduce that organized
baseball will use computers to give the team the right answers
well in advance. Other sports, such as tennis, and horse racing,
are in the same class.
Right here the thoughtful non -electronic mind may well
calculate what is going to happen if the opposing team also uses
electronic computers. For the answer we need no electronic
computer -almost certainly the better team will win.

AUGUST, 1952
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A PEEK INTO THE GERNSBACK ARCHIVES

1900
Dateline: August 1952 (50 years ago)
Inside Radio Electronics readers found an
Editorial written by Hugo Gernsback, which was
entitled "Electronic Brains," that told of a future
where computers would be integrated into virtually
every aspect of our lives (check out the reprint in
this issue). Within the pages there was also an article on the latest technology for audio-tape recording. The article described the techniques used to
tape phonographs and live audio using the best in
reel-to-reel systems.
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Dateline: August 1972 (30 years ago)
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1BER OPTICS - NEW ERA IN ELECTRONICS
VTVM, VOM, TVM
?ow they work
Lew ways to use then)
HE

W FEATURE
Garner s
State of Solid

1972

Fiber optics was barely shaking the telecom
industry when the folks at Radio Electronics
were on the story, and giving their readers the latest facts on the exciting technology that merged the
fields of optics and electronics. A reoccurring feature
called 'The State of Solid State" made its debut by
keeping the readers abreast with the latest offerings
of solid-state electronics. An installment of the popular column "New and Timely" told of doctors
beginning to use low-amp electrical impulses to promote bone growth.

1980
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Dateline: August 1992 (10 years ago)
Holograms were the soup dujour in this issue of
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Popular Electronic.

Readers learned how to set
up there own hologram studio based around a
HeNe laser tube. A "Hands -On Report" reviewed
Elenco Electronic's Micro-Master MM-8000 BASIC
Systems Course, which schooled users in the construction of personal computers and microcontroller
programming. Also inside was a construction article
that showed how to build a handy convenience
light for your remote control

BUILD A DIGITAL.
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NEW LITERATURE
Electronics

-A First

Optoelectromcs And Fiber Optic Technology

Course

Newnes Press,
Butterworth -

OPTOELECTRONICS

Heinemann
225 Wildwood Ave.
Woburn, MA 01801
781- 904 -2500

AND FIBER OPTIC

TECHNOLOGY

Heinemann
225 Wildwood Ave.
Woburn, MA 01801
781- 904 -2500
www.bh.com

www.bh.com

$29.99

$29.99

with the
basics of electricity
and component types,
this text introduces
students to practical
work almost straight away.
No prior knowledge of electronics is
assumed. The approach is student -centered with Test Your Knowledge features to check understanding, as well
as numerous activities suitable for
practicals. Key facts, formulas, and
definitions are highlighted to aid
revision. This book is ideal for a
wide range of introductory
courses in electronics, technology, physics, and engineering.

An ideal introductory

Starting

Guide To

Tricker
Newnes Press,
Butterworth -

by Ray

by Owen Bishop

Microsoft Excel

2002 For Business And
Management, Second
Edition
by Bernard V Liengme
Elsevier Science
225 Wildwood Ave.
Woburn, MA 01801

text for installation
engineers and field
service engineers, this
is a unique practical
guide to the technology
and applications of fiber optics and the
and Circuits
wider technologies of optoelectronics.
by Joseph J. Carr
Using a minimum of mathematics,
Nmnes Press, Butterworth- Heinemann
the book describes key aspects of
225 Wildwood Ave.
installation, test techniques, safety,
Woburn, MA 01801
cable TV systems, LANs and
781- 904 -2500
WANS, and the global fiber www.bh.com
optic highway. It is also genuine $37.99
ly useful for technicians, engiBy explaining how different circuit
neers, managers, and students.
types work and how they can be
modified, the author provides a
master class in RF design that is
essential reading for electronics
engineers, hobbyists, and students.
The RF circuits covered in this
802.11 Wireless Networks:
book are the heart of the electronic
The Definitive Guide
design of TV sets, personal mobile
by Matthew S. Gast
radio, remote control systems,
O'Reilly and Associates, Inc.
mobile phones, and digital TV
101 Morris St.
and radio. Some basic knowledge
Sebastopol, CA 95472
of electronics is assumed, but
800- 998 -9938 or 707-829 -0515
the important features of RF
www.oreilly.com
are fully described.
BF Components

$44.95
If you are a network administrator,
architect, or security professional, you
need to understand the capabilities, limitations, and risks involved with integrating
wireless LAN technology into your current
infrastructure. This practical book gives a
general introduction to wireless net-

781 -904 -2500
www.elsevier..com

$29.99

Written specifically for business students and professionals
working with Excel, this text
provides a practical guide to
using its functions and exploring basic principles, as well as
to more complex areas such as
modelling, chart analysis, reporting, and automatic importing
from the Web. The pages are
illustrated throughout with screenshots, examples, and case studies
based on real-world situations and readily adaptable to workplace circumstances.

502.11

Wirele
Networks
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works and provides all the information
needed to analyze, debug, troubleshoot, and deploy them. Also covered
in detail are media access control, management operations, detailed framing,
and point coordination function
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Electronic Test Instruments:

Electronics Catalog
from Contact East

Analog And Digital Measurements
by Robert .-1. t i ïttc
Prentice Hall
One Lake St.
Upper Saddle River, NJ 07458
800 -282 -0693
www.prenhall.com
Electronic
$55
Test Instruments

335 Willow St.
North Andover, MA
01845
800 -225 -5370
www.contacteast.com

Free

Offering a thorough, unified,
up -to-date survey of the entire
field of electronic instrumentation, this practical guide to electronic test and measurement introduces
essential theory and includes many circuit models and
conceptual block diagrams. It covers all mainstream test instruments such as meters, signal
Electric
sources, oscilloscopes, frequency counters,
power supplies, spectrum analyzers, and
Motor Maintenance
more. In addition, the text illuminates
And Troubleshooting
important concepts such as loading
by Augie Hand
effect, grounding, and bandwidth.
McGraw -Hill
2 Penn Plaza, 12th Floor
New York, NY 1012

This 340 -page catalog offers specialty
products from leading manufacturers,
including test and
measurement instruments, tool kits and
cases, measuring tools, and
soldering and desoldering products. It also
contains accessory and support products, such
as static protection, contamination con-

trol, storage and handling products, magnification and lighting, adhesives, dispensers, gloves, cleaners and aerosols,
product identification items, workbenches, chairs, and much more.

800- 2MCGRAW
www.books.mcgraw-hill.com
$34.95

Electric

Moto

MaiutecaooE
aoc

Troubleshoohrt

Science Discovery and

Weather -Related Products

An ideal resource for anyone who has
to purchase, install, troubleshoot, perform limited repairs on, or maintain
industrial-size electric motors, here's
everything you need to know to keep
them running smoothly. The author
uses easy-to- understand language and
time- saving flow charts without complicated math, and provides a host of
troubleshooting tricks and procedures
and a thorough overview of motor
types, components, and operation.

Catalog
from Scientifics
Dept. A021 -C999

A.R.C.
P.O. Box 2
Carlisle, MA 01741

60 Pearce Ave.
Tonawanda, NY 14150-6711
716- 874 -9091 or 800 - 728-6999

866 -371 -0512
www. antigneradio. corn

$39.49 (year)
Published 12 times a year,
this national publication for
buyers and sellers of old

www.scientificsonline. corn

Free

Intended for the scientist,
educator, and engineer enthusiasts, this catalog contains

100 pages with over 1500

hard -to -find science, laboratory, optical, and weather- related products. Some
featured items include telescopes, magnets, binoculars, weather instruments,

Antique Radio Classified
by John V 7ërryey

Alashai

solar equipment, lasers, m

.

and biomedical instruments.
6

radios and related items is
chock full of informative
articles, auction reports,
meeting notices, event listings, and reviews. Probably
of most interest are the classifieds offering old parts,
restoration guides, radios,
service manuals, and just
about anything a radio enthusiast might be looking for.
p
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For more information go to page 80A

or e-mail: requests @berkshire- is.com

Magic Cabinetry

Offering the latest in innovative audio storage,

Featuring hand -rubbed
Honduras mahogany, this
these trendy, rugged,
motorized rotating Corner
innovative, clever, and
Cabinet ($17,500) is operkool TRICK CD Wallets
ated by remote control to
($9.99) are targeted
transform a bar and display
for young adults. The
into a home theater with
wallets, which come in
the press of a button. The
attractive colors and are
lower corner section has
decorated with beading
two adjustable shelves. A
and designs, protect and
radio remote control rotates the upper
store up to 24 CDs or 12 with
cabinet into three stop positions
liner notes. The Spring ensemble fearaised panel doors, a lit mirrored distures a light purple suede -like materiplay, and a television /DVD. The
al embroidered with tiny flowers and
cabinet also provides storage for
a metallic silver trimmed with a
When you are watching a movie or lisDVDs and video tapes and feablack leather -like Koskin material.A
tening to music, the room you are in can
tures attractive halogen lighting.
new line will be available for the
affect the quality of the sound.
Lowell /Edwards, 979 Third
Fall.
The Bose Lifestyle 28 ($2499)
Ave., Fifth Floor, New York, NY
Case Logic, Inc., 6303 Dry
and 35 ($2999) Home Entertainment
10022; 212- 980 -2862; www.low
Creek Parkway, Longmont, CO
Systems feature the ADAPTiQ
elledwards.com.
80503 -7294; 303-652-1000; www.
Audio Calibration System, which
CIRCLE 52 ON FREE
caselogic.com.
offers a solution to the problem.
INFORMATION CARD
CIRCLE 50 ON FREE
Its innovative technology

-

Customized
Sound

INFORMATION CARD

Grand
Cinema

analyzes and adjusts sound

according to acoustics,
speaker location, and even
listener location. Both systems include an ADAPTiQ

Superior
Sound

headset and the application software on a CDROM. Step by step, the software guides you to
Designed to deliver a cinematThe QuikWave EM30I8B digcorrectly perform the calibration.
is experience, the SIM2 HT300
ital sound system ($179) is a
Bose Corp.,The Mountain, Framingham, MA
DLP Projector ($14,995) offers
stand -alone sound repeater capa01701; 508 - 766-7781; www.bose.com.
remarkable color fidelity, sharp
ble of reproducing more than a
CIRCLE 51 ON FREE INFORMATION CARD
details, and superb picture quality.
hundred different stereo /monoBoasting a resolution of 1280 x 720
aural CD- quality sounds stored on a
pixels for support of native 720p
tiny CompactFlash memory
HDTV resolutions, this projeccard. Directly compatible
tor delivers true High
with industrial standard, in
Definition capability. It also
compressed Windows.wav
features a new sealed optical
files, it offers superior
engine -the entire light
sound quality over other
path, from the lamp up to
sound systems incorporatthe lens, is sealed. Equipped
ing lossy compression schemes
with a 6- segment color wheel,
or proprietary file formats. The EM30I 8B
double keystone adjustment with
can be powered by a single voltage supply and can output
16 degrees of optical correction, and a
to speakers directly. The built -in 40- watt/channel power
built-in interlacer, the projector is elegantly designed with
amplifier eliminates the need for an external amplifier in
smooth curves to make it attractive for any décor.
most cases.
SIM2 Seleco USA; 10108 USA Today Way, Miramar, FL
Eletech Electronics, 16019 Kaplan Ave., Industry, CA
32025; 954 -442 -2999; www.sim2selecousa.com.
91744; 626- 333 -6394; www.eletech.com.
CIRCLE 53 ON FREE INFORMATION CARD
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GIZMO®
Digital Voice

Home-Theater
Processor

Recorder

Offering all of today's processing schemes, the Theater
Grand Ill ($3495) includes a full 7.1 Dolby Digital Surround
EX, an easy upgrade path, and holographic imaging. The
connection suite can
accommodate all the
latest digital gear
with three buffered,
high- definition component video inputs and an
8- channel direct path, analog input for DVD-Audio and
SACD. It also provides stereo playback with down
mixing from a multi -channel source, and a second zone has

a

fully independent volume

control that can be controlled with

Intended for commercial and
educational use, the DW-90
Digital Voice Recorder ($99.95)
has 8 MB of Flash memory that
holds up to 90 minutes of information. It can be quickly
and easily downloaded to
your PC via the included
USB cable. The recorder comes with a
built -in microphone, microphone stand, earphone,
strap, and software.
SCIENTIFICS, Dept. A021 -C999, 60
Pearce Ave., Tonawanda, NY 14150 -671
716-874-9091; www.scienti ficsonline.com.

Amber
Signals

I

CIRCLE
infrared commands.TheTGIII also intelvirtually
Designed
to
be
installed
on
input
ligently monitors all
activity,
any vehicle, these Wide Angle Signal Mirrors
switches to new sources, and selects
($169) offer the expanded visibility of a conthe right surround mode for each
vex mirror. They also have amber-colored
input-automatically.
chevron
signals, which pro P.O.
Box
1589,
Sunfire Corp.,
Snohomish,WA 98291 ;425 -335- vide the accident prevention of a fully-functional
4746; www.sunfire.com.
CIRCLE 55 ON FREE
INFORMATION CARD

57 ON FREE INFORMATION CARD

signal mirror.When a turn
signal is activated, a flashing chevron appears in the

corresponding mirror to
alert drivers in the blind

Mobile

spots around and behind
the vehicle. They are
mounted directly onto a vehicle's exterior rearview
mirror; and each kit comes complete with two wide
angle signal mirrors, a wiring kit, and installation
instructions.
Designed to supply the
Muth Mirror Systems, P.O. Box 418, power needed to charge a cell
Easy to operate and install, the
Sheboygan,WI 53082; www.kwmuth.com.
Terk RF Modulator ($29.95) allows
phone battery from a USB port
CIRCLE 56 ON FREE INFORMATION CARD
video components such as DVD
on the notebook computer, the
players, video game systems, satellite
Mobile
Phone
Charger
USB
receivers, VCRs, and camcorders to
($19.95) will keep your cell
be viewed on televisions that are not
phone up and running
equipped with an available audio /video
almost anywhere. While
jack. A perfect solution
the phone is charging, the
for older television sets
user is able to make phone
that have limited input
calls or use the modem
capabilities, it is useful
feature. The charger will not
for newer sets as well
affect the notebook's internal
that are using the maxibattery because of the low
mum number of audio /video
amount of current needed to charge
inputs.The modulator is also furnished with stereo output
the cell phone. They are compatible with
capability, is Internet TV compatible, and has a K/75 -ohm
Nokia, Ericsson, and Motorola phones, and feaswitch to improve impedance matching and enhance picture a USB connector on one end and the vendor -specific
ture quality for low- output video sources.
adapter on the other.
Terk Technologies; 63 Mall Drive, Commack, NY 1725;
American Power Conversion, P.O. Box 278, 132
631-543-1900; www.terk.com.
Fairgrounds Rd., West Kensington, RI 02892; 800 -788CIRCLE 58 ON FREE INFORMATION CARD
2208; www.apcc.com.

Phone
Chargers

RF

Modulator

I

1

8

;
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Color Printer

Digital
Organizers

to be the world's fastest
color printer, the
CD
SignaturePro ($1895) uses
advanced inkjet technology to
deliver 2400 -dpi resolution. It
prints a disc with full color,
100% coverage in just 16 seconds, using dual- cartridge print technology with separate
black monochrome and three -color ink cartridges. Also
featured is built -in PrimaColor color matching
software and an exclusive, patent -pending
early- warning ink -level monitoring system.
Primera Technology, www.primeratech
Said

Combining a sleek appearance with practical everyday
use, the EXcelsior ($29.99)
and the EXtreme ($19.99)
Digital Organizers have a silver- metallic finish, rubber
grip, lottery number generator, stopwatch, and

countdown timer. With
memory upgrades from
384 KB to 768 KB, the

Optical

nology.com.

Disc

Excelsior package includes a desktop
cradle, flip -top cover, PC link cable, and
software. The Extreme has 192 KB,
allows information to be backed up
Configured for either CD -R or DVD- to a PC, and features a touch screen
R, the Composer Optical Disc Duplicator
for easy data entry.
($2495) duplicates and optionRoyal Consumer Information
ally prints up to 50 discs per
Products; www.royal.com.
job from any Windows based PC. After a duplication job has been
started, the process is
automatic and no further operator intervention is necessary. A robotic
arm transports discs from an
input tray to the integrated CD -R or DVDR recorder. The disc is then moved to an
optional ink -jet or thermal optical disc
Reaching speeds of up to 480
printer where it is printed and then
megabits per second, the CanoScan
stacked in a 50-disc output tray.
D I250U2F Scanner ($199) is USB 1.1
Primera Technology; www.prime
and 2.0 compatible. Four -button operation enables the user to copy, scan, or
mail photos, text, or film. The Advanced
This high -tech PDA Keyboard and Case
Z-lid expansion top allows scanning of thick
($79.99) has a futuristic
items such as books or
hard -silver and black case,
magazines while mainPDAs
are
held
and
taining low height of
securely in place in the
the scanner by hiding
built-in docking port.
the expansion hinge in the
There is a full QWERTY
design of the scanner. Archiving
keyboard for easy text
photos to a CD -R drive is easy
input, a calculator, and hot
using the ArcSoft PhotoBase software included with the
for programming
buttons
CanoScan D1250U2F.The high -optical resolution of 1200
the
alpha, numeric, and
X 2400 dpi and 48 -bit color depth provide for more than
command keys. It supports the Palm Ill, Palm V, and
281 trillion possible colors on photos or film scanning.
Handspring Visor series.
Canon U.S.A., Inc., www.usa.canon.com.
Fellowes Manufacturing Company; www.fellowes.com.

Duplicator

High -Speed
Scanner

e-

PDA Keyboard

and Case

ra
Gizmo is published by Gernsback Publications, Inc., 275-G Marcus Blvd., Hauppauge, NY
Publications, Inc. Gizmo is a registered trademark. All rights reserved.
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A LOOK AT

TOMORROW'S TECHNOLOGY

Business Buzz
IBM THINKS SMALL AND WINS BIG
Heading into the teraflop region of processing power, IBM's new Cell chips are
predicted to rock the microprocessor
marketplace. Billed as a "supercomputer
on a chip," the Cell is poised to take off.
Talks are already underway to put the Cell
into Sony's next -generation Playstation
consoles due to the reportedly amazing
level of graphic detail the chip can
process. IBM's Cell and Intel's xScale are
not in direct competition as of now, but
future revisions of each manufacturer's
chips would be vying for popularity
among manufacturers of consumer electronics, namely game consoles.
FLAT TRANSFORMER TECHNOLOGY
Broadband Telcom Power (BTCPower)
has released an industry first -the HQ
series of synchronously rectified, highly
efficient DC /DC converters that provide an
impressive 50 Amps of output current at
low voltages. The company's patented Flat

Transformer technology incorporates
multiple cores with single windings in the
construction of step -down transformers.
Engineers have found that Flat Transformers
are better at heat dissipation. Typical
high- efficiency converters show an efficiency drop as the output current increases in proportion to the square of the
current; the HQ series has not exhibited
this loss. More information can be found
by visiting www.btcpower.com, or calling

714- 259 -4888.

SOUNDVU REVOLUTIONIZES
CELL PHONES
NXT, creators of innovative flat -panel
speakers, is working with Siemens to produce a new prototype cell phone-the
S45 -that incorporates SoundVu technology. Display panels made with
SoundVu serve three distinct roles: visual
display, speaker, and microphone. This
technology will allow manufacturers to
completely seal their cell phones, making
them truly waterproof, as well as promote
further miniaturization of products. Also,
users will not have to hold their phones in
practice
close proximity of their heads
still being studied to assess the risk of
harmful radiation.

-a
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Radio- Controlled Helicopter

"Taught" to Fly
the software loaded into the craft's onboard computer, basically a 266 -MHz
Pentium -like processor with 16 megabytes of random memory.
The maneuver
high- speed, corkscrew -like 360- degree aileron roll -can
be seen on a video at http://gewurtz.
mit.edu /research/heli.htm. Now, the researchers are working on another equally complex maneuver, this time a split S
that consists of a half roll followed
immediately by a half twist. These feats
are especially significant, because
whether flown by human pilots or
autonomously, helicopters are much
more complicated and difficult to fly
compared to even the most sophisticated, high-performance fixed -wing aircraft.
The idea behind the control system
logic is to break down the complex set of
pilot inputs during a maneuver into
basic mathematical algorithms. Using
these "building blocks," the computer
can create almost any complex maneuver
by recombining the right set of algorithms. In addition to providing a UAV
with advanced aerial maneuvers, the
algorithms could be used to create completely new maneuvers that could give
UAVs a decided edge in hostile airspace.

-a

The firsr -ever autonomous acrobatic maneuver
done by a remotely controlled helicopter was
recently accomplished with a modified X-Cell 60
R/C model helicopterjust like the ones flown by
radio control enthusiasts.

of researchers in the
Massachusetts Institute of Technology's Department of Aeronautics and
Astronautics achieved an aeronautical
"first"-the first-ever autonomous acrobatic maneuver done by a remotely controlled helicopter. The research, partially
sponsored by the Office of Naval
Research, is aimed at developing more
maneuverable and less expensive military UAVs (Unmanned Air Vehicle).
The feat was accomplished with a modified X -Cell 60 R/C model helicopter
just like the ones flown by radio control
enthusiasts.
Recently, a team

Al Flight School
The MI"I' team developed the
model's flight- control software in an
interesting way by essentially "teaching" the control system how to fly
maneuvers. This was done by first having a human UAV pilot fly the X -Cell 60
through the maneuver while the pilot's
control inputs were recorded in detail.
Then a computer simulation using this
recorded information was used to develop the control software for flying the
helicopter robotically. Finally, the model
helicopter was flown autonomously using

www.americanradiohistory.com
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Unlimited Possibilities
The researchers foresee small, agile,
robotic helicopters that could fly in
mountainous terrain, urban areas at low
altitude between skyscrapers, or other
challenging terrain that is off-limits to
larger aircraft or too dangerous for
manned aircraft. These small, unmanned
helicopters could perform reconnaissance missions or even carry weapons.
The rotary UAV could also have
non -military applications, such as surveying disaster sites too dangerous for
manned operations or by moviemakers
shooting aerial scenes that can cost as

ple of Hellfire anti -tank missiles can not
only find al -Qaeda and Taliban leaders
in hiding, but can also kill them after
they are sighted.
While great for high -risk missions
without endangering the lives of human
pilots, fixed wing UAVs have drawbacks.
First, they fly slowly and thus are quite
vulnerable to hostile anti- aircraft fire. A
few Predators have been downed over
Iraq airspace. Secondly, now highly
skilled and experienced pilots must fly
them from the ground. Robotic helicopters could be flown by anyone.
Finally, they are quite expensive
Predators cost about $2 million each.
The MIT researchers say a militarized
rotary wing UAV could cost about
$500,000. -by Bill Siuru

much as $20,000 a day if a helicopter has
to be rented and a pilot hired. The
model being used by the MIT team is
equipped with a vibration isolation system to protect the control box that could
also allow blur -free footage from vantage points accessible only to very small
aircraft. Indeed, a vibration I solation
system like one in this MIT X-Cell 60
was installed in a small, pilot- operated
helicopter to shoot an Emmy-winning
2000 National Geographic documentary
about the life of pigeons in New York
City from a falcon's -eye viewpoint.

-

An RC Air Force?
After years as an "almost ran" military systems, UAVs are now playing a
key role in the Mid -East. Predator
UAVs built by General Atomics are flying reconnaissance missions over Iraq.
Predators as well as Global Hawks built
by Northrup Ryan are playing a key
reconnaissance role in the war on terrorism in Afghanistan. Other Predators
flown by the CIA equipped with a cou-

rrír¡

Robot Developer Kit
Evolution Robotics, Inc., a robotics
technology and professional services company, began shipping its Robot
Developer Kit (RDK), in May. Each
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same material as the storage tank, called
coupons. These coupons are immersed in
the waste and are periodically retrieved to
note the degree of corrosion. The sampling can often cost nearly $100,000 per
sample each time. In an attempt to lower
costs and provide real -time corrosion
data, scientists are researching electrodes
made with materials as similar as possible
to the tanks, which are placed within the
tanks themselves. The electrodes monitor
Electrochemical Noise (EN) that is present
during corrosion. The EN is measurable
by noting the voltage fluctuations among
the three submersed electrodes. Studying
the magnitude and polarity of these signals provide indications of type and significance of corrosion.

NASA INCREASES
PROPULSION RESEARCH
Tired of tooling around space at a slug's
pace, NASA researchers are currently trying to develop faster and more efficient
space propulsion. Robert Winglee, a scientist at the University of Washington in
Seattle, has proposed a plasma balloon.

particles shed by the Sun. These particles
push the vehicle through space.

DIRECT CONNECTION

PILOT INPUTS

SERVO BOARD

MONITORING ELECTROCHEMICAL
NOISE (EN)
Los Alamos Laboratory is developing
technology to help monitor corrosion
within large, subterranean stainless and
carbon -steel radioactive liquid waste storage tanks. Standard corrosion monitoring
uses strips of material formed from the

Dubbed the Mini- Magnetosphere Rasma
Propulsion (M2P2), Winglee's balloon creates an enormous magnetic bubble around a
craft that interacts with high -speed ionized

IMUI

FLEVATOR

Research Notes

CLONE

GROUND STATION

BOEING'S X-45 ROLLED OUT
In May, Boeing successfully completed a
fourteen -minute maiden flight of the X -45
remote -controlled combat plane. Developed

P

LOT IN

U

for the United States Air Force and the

E

.000v
MC RECEIVER

PIC TRANSMITTER

human UAV pilot flies the X -Cell 60 through the maneuver while the pilot's control inputs are
recorded in detail. Then a computer simulation using this recorded information is used to develop
the control software for flying the helicopter robotically.

A
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Pentagon's Defense Advanced Research
Project Agency (DARPA) by Boeing's
Phantom Works, the tailless craft has a
wingspan of 36 feet, weighs in at 8000
pounds, and can carry up to 3000 pounds
of ordinance. Air Force officials foresee
the X -45 as a tool used to surgically strike
anti -aircraft batteries.
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industrial -strength kit is made up of the
necessary software and hardware tools
needed by developers and manufacturers
to quickly create their own autonomous
personal robots for the home and workplace. In bringing the kit to market,
Evolution Robotics has added a servo
motor option and a new personality software module.

>ISS Update
The International Space Station (ISS)
has suffered some minor mechanical
flaws, but so far the multi -national
maintenance teams are doing a credible job of troubleshooting and repairing the various bugs that arise. One
such repair involved the Russian made Elektron generator, which cre-

water through
electrolysis. An intermittent fault
ates oxygen from

Some Assembly Required
The RDK, built to support application development using the Evolution
Robotics Software Platform, allows
developers to create behaviors and
applications for various prototypes.
Inside are easy -to- assemble aluminum
hardware, plug-and -play expandable electronics, stepper or servomotors, as well
as a copy of the Evolution Robotics
Software Platform, developer tools,
APIs and documentation. The platform
has a complete robot control architecture with ready -to -use behaviors, such
as: following a target, obstacle avoidance, listening for voice commands and
responding with speech, and exhibiting
personality.
"The Apple II and the IBM PC
launched and, in many respects, created
the PC revolution by providing small
inexpensive computers to end users and

developers, who then invented the
amazing set of applications we have

caused a complete generator failure
back in May, forcing the crew to rely
on oxygen reserves for three days.
The crew used highly flammable,
solid -fuel canisters to produce oxygen Crews onboard the International Space
while the generator was down. In a Station are continuously at work completing
slightly similar scenario to NASA's the joint- national science platform.
suspenseful Apollo 13 Mission, flight Auxiliary equipment planned for the station
controllers in Moscow troubleshot the include a robotic arm for help in construccircuit from Earth and successfully tion, as well as a roving telescope.
narrowed the problem to a broken
sensor in the oxygen generator. Luckily the generator job only took three
days, well within the limits of the backup supply of oxygen, which would
have been enough for three months. A workaround software -patch was
quickly developed in order to rig the system into repair.
Sweden, Finland, and Russia have joined forces to launch the
Submillimetron Project in order to produce an orbital telescope. The main
objective of the telescope is to complete a submillimeter wave, full-sky
survey; or, in layman's terms; the most detailed map of the Universe known
to mankind. The entire project is expected to cost the three investing
nations less than $150 million. Home base for the telescope would be a
dock located on the Russian module of the ISS. The telescope will periodically return to the dock for repairs and general calibration, before returning to its monotonous task of scanning the sky piece by piece. The
telescope is also to be equipped with a super- sensitive receiver operating
in the border region of IR and microwave -the tetrahertz range. Fans of
SETI will be happy to know that this advanced listening post will be
searching for any signals present on this band. Those involved say,
"Probably, they will hear the voice of an extraterrestrial civilization. Or
perhaps they will discover something absolutely new, for instance, a type
of substance previously unknown." The United States, among other
nations, is expected to contribute greatly in advanced technology development that will be incorporated into this multi -functional telescope.
By the time you read this, the Expedition Five Crew should be well on
their way to accomplishing their task at hand -the installation of the first
left -side truss rod (1TSPI), as well as the Crew and Equipment Translation
Aid (CETA). These pieces continue to build on to the primary work platform
that when complete will consist of a long truss -rod with a robotic arm
mounted onto it. Crewmembers will attach themselves to the truss via the
CETA in order to manipulate the robotic arm, which will then be used to
construct the remainder of the station. Expedition Five Commander Valery
Kozun, along with Flight Engineers Peggy Whiston and Sergei Tresche,,,
are all due back to Earth in October 2002.

0
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Each Robot Developer Kit is made up of the
necessary software and hardware tools needed
by developers and manufacturers to quickly create their own autonomous personal robots.

today," said Professor Don Norman,
who is a Professor of Computer Science
at Northwestern University. "Evolution
Robotics has done the same thing by
facilitating the first affordable home
robot for the right set of users and developers to give us the amazing applications
of the future. Today, the personal robot
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has taken its first step toward becoming
a standard member of society."

And It Has...Personality
Evolution Robotics has also created a
customizable personality module for
developing unique personalities and digital characters. The personality module

comes with three predefined "faces" that
tie directly into the software architecture of the robot and display emotions.
"Revealing and demonstrating the inner
workings of the robot will greatly
enhance the experience of owning and
working with a robot," said Bill Gross,
Executive Chairman and Visionary
Leader of Evolution Robotics. "When
robots begin to enter our daily lives, it
will be critical that they are designed to
help their human owners understand
how they work and when they might
need assistance-that is what our personality module is designed to do."
"The Robot Developer Kit we have
developed is a clear sign of Evolution
Robotics' commitment and passion to
bring to market the next wave of personal robot products for the home and
workplace," said Bernard Louvat,
President and COO of Evolution
Robotics. "By providing the Evolution
Robotics open software platform as the
fundamental building blocks for the
Robot Developer Kit, we have created a
standard upon which all future personal
robots can be built and developers can
depend."

Hardware layer
Application utilities
Twelve months of free upgrades,
including an upcoming object recognition
module that will be available later this
year, are also part of the package. Also
available from Evolution Robotics is their
ERl personal robot for less than $600.
Our readers might prefer the ER1 -K,
which is an identical, but unassembled kit
that costs less ($499), and you get to put it

together yourself. The ER! requires a
laptop (not included) that must be at least
a 800-MHz PII. The laptop is fully integrated into the chassis; and it acts as the
brain for controlling the stepper motors,
web camera, audio capture device, and
other auxiliary equipment. The two -foot
tall ER! is controlled through a software
control module over any 802.11 wireless
network. For more details about
Evolution Robotics' products, visit www.
evolutiou.com
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Satisfied customers - the key to our success
that's why every new EAGLE version is based on
the feedback from our customers
s that's why all our customers have access to our
highly acclaimed, comprehensive support, free of
charge
that's why EAGLE has no hidden costs for
libraries or modules which prove to be
Schematic Capture Board Layout
indispensable after purchasing
Autorouter
that's why we really
<< Windows
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EAGLE
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What's Inside
Evolution Robotics offers the Robot
Developer Kit in two configurations
one configured for lab or team use, and
the other configured for individual
use-at three price levels, ranging from
$1495 to $9995. Specifically, the standard Robot Developer Kit will include:

-

01

Version 4.0 Highlights
New Library Management with
Component Browser
Technology and Package variants for
components
design your own commands via User
Language
Unlimited length for component

rames/values

Robot control module-control up
to two stepper motors or two servos
Motors with separate encoder inputs
Sensors-nine infrared IR sensors,
one USB camera, and bump sensors
Microphone
Drive and power-two stepper or
servo motors, and differential steering
12 -V battery
Variable modular aluminum chassis
components and plastic connectors
for quick and flexible construction of
hundreds of different designs
World-class technical support, developer tools, and documentation
Application Program Interface (API)
for the Behavior modules -speech,
vision, and personality
Behavior layer

Design Rules define pad/via
cimensions and shapes
Net Classes for Autorouter and DRC
Minimum Autorouter grid 0.02 mm
SMD pads can be rounded or round
Different pad shapes for Top, Bottom
or Inner layers
EAGLE

4.0 light is Freeware!

i

for
non- :ommercial applications without charge. The Freeware
Version is restricted to boards up to half Eurocard format.
with a maximum of two signal layers and one schematic
shed. All other features correspond to those of the
Professional Version. Download it from our Internet Site
or onder our free CD.
The Standard Version is suitable for boards in Eurocard
format with up to 4 signal layers The Professional Version
has io such limitations.
You can use EAGLE Light for testing and

http://www.CádSóftUSA.com

En

Prices

Standard

Layout

199$

Layout +
Schematic

398$

Layout +

398$

Autorouter

layout

Professional

+

Schematic

+

49$

597$

Autorouter
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CadSoft Computer, Inc., 801 S. Federal Highway, Delray Beach. FL 33483
cadsoftusa.com
Hotline (561) 274 -8355, Fax (561) 274-8218, E -Mail info@cadsoftusa.com
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SURVEYING THE

DIGITAL
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INTERNET DISCRETION
1.1 ow are you at resisting temptation? Imagine a scenario where
you can lie, cheat, and steal virtually
carte blanche, where a sucker and his
money are always being parted, where
your actions are limited only by your
ethics or lack of them.
This is one side of the world of
online auctions. It's the Wild West out
there, huge and still largely ungoverned.
Online auctions are the playing field of
the conscience. How far will you go in
promoting your interests? How dark
will you tint the gray as you traverse
the expanse that separate and meld
truth and falsity into one another?
The good news is that, according to
my experience and that of many others, there's far, far more good than evil
out there. The bad news is that there's
evil out there. This truth may be as old
as the hills, but it's a truth you need to
keep in mind if you venture into the

always fascinating and frequently
rewarding realm of online auctions.

CYBER FRAUD:
THE REAL DEAL
The big three online auction houses
are eBay (www.ebay..com), Yahoo Auctions
(http: /auctions.yahoo.com), and Amazon.

/

corn Auctions (http://auctions.amazon.
corn), with eBay being far larger than
Yahoo Auctions and Amazon.com

Auctions combined. eBay contends
that the rate of auction fraud on its service is very low. It says that only one
"confirmed" fraud occurs per 40,000
eBay listings. That is indeed a low
rate -0.0025 percent.
The FBI, on the other hand, contends that the figure is much higher. As
a part of its "Operation Cyber Loss"
project, it determined that the rate of
online auction fraud is about one in a
hundred, or
percent. This is a very
high rate of fraud, a whopping 400
14 times higher than what eBay contends.
1
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Auction Watch's Web site includes tips on avoiding auction fraud, as well as other related subjects.
Government organizations, such as the FBI and the Federal Trade Commission, also maintain Web
sites to help protect consumers from fraud.

The FBI's figure is the one to believe.
eBay, whose earnings soared again in
its latest quarter, to $47.6 million, is
very reluctant to intervene in individual
auctions, describing its service as
merely a venue that brings buyers and
sellers together. Its policy is that it
won't interfere with the auction of a

blatantly counterfeit collectible, for
instance, unless it's contacted first by
law enforcement authorities.

THE BEST DEFENSES
All the online- auction services provide buyers and sellers with some protection against fraud. The most powerful is "feedback"
way for participants in a transaction to rate one
another and for others to see those
ratings. But the ratings are always
skewed positively, since leaving someone with negative feedback opens you
up to receiving retaliatory negative
feedback in return, and most people
are reluctant to risk tarnishing their
feedback record this way. Still, a large

-a
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percentage of negative feedback is a
clear signal to stay away from a particular buyer or seller.
You should also avoid buying a big ticket item from a seller with little feedback. Buying a more expensive item
from a seller with a lot of feedback can
also be risky, depending. One trick that
scammers use is to sell a number of
low -cost items to build up positive
feedback, and then auction off a big ticket item and skip town, virtually or
otherwise, without sending it. It's
always best when buying an expensive item to make sure that the seller
has sold similar items in the past.
Mike Woodard Sr. of East Hampton,
MA, recently paid $300 for a set of old
silver dollars through an eBay auction,
only to have the seller nondeliver. Too
often victims in these situations chalk it
up as a learning experience -most
online auction frauds go unreported
but Woodard took action. He contacted his local police department, who
unlike most has a new Internet fraud

-

department. After Woodard presented
his evidence, his police department
contacted the police department local
to the seller, who was from out of state.
The seller was arrested and pleaded
guilty, and Woodard is now awaiting
restitution.

ARM YOURSELF WITH
INFORMATION
More frequently, abuses arise when
sellers mis- describe their items, exaggerating positives and ignoring negatives. The over -positive spin has
always been a part of advertising practices, and it's easy for sellers to get
caught up in this even when they're
not intending to deceive. You should
ask the seller for clarification beforehand if you have any doubts and
refuse to bid if you don't get a satisfactory answer. Ultimately, with online
auctions, knowledge is power. Arm
yourself with information like this, and
you'll greatly lessen your chances of
getting duped. You can find more at
the following Web sites:

Auction Watch's Tips and Tactics

www.auctionwatch.com/awdaily/tip
sandtactics/index2.html
Internet Fraud Complaint Center's
Fraud Tips

wwwl.ifccfbi.gov/strategy/fraudtips.asp
The Federal Trade Commission's
"Internet Auctions: A Guide for Buyers
and Sellers."
www.ftc.gov/bcp/menu-intemethtm

BREAKING THE
INFORMATION LOGJAM
"Knowledge is power" is a profound
phrase. However, there are cases
where too much information can be
overwhelming. Today, in the Information
Age, we typically think of ourselves as
being uniquely inundated with information. However, nearly two millennia
ago, the Roman Stoic philosopher
Seneca wrote, "What is the use of having countless books and libraries,
whose titles their owners can scarcely
read through in a whole lifetime? The
learner is, not instructed, but burdened
by the mass of them, and it is much
better to surrender yourself to a few
authors than to wander through many."
Still, technology does make the
pace of life faster today than in bygone
days, and information technology has

a way of forcing more data on us that
we can handle. To be truly useful,

information must be converted to
knowledge and knowledge to wisdom.
Fortunately, information technology
can ameliorate the problem of information overload-often called "infoglut "
as well as aggravate it. It's how we use
the technology that counts.

-

POINT AND CLICK
Amazon.com Auctions
http://a uctions. amazon. corn

Auction Watch's Tips and Tactics
www.auctionwatch.com/awdaily/tipsand
tactics/index2.html

DialogWeb's Alerts
www. dialogweb. corn

SIFT THROUGH THE INFO
Filter the info -wheat from the info chaff. Who reading this right now isn't
flooded with a gazillon e -mail messages each week, even each day. In
response, some people have taken the
draconian measure of not responding
to or even reading e-mail, feeling that
if the message is really important, the
sender will follow -up with a phone call
or fax.
Much is inevitably lost this way. A
better approach is to set up "bozo filters" or rules in your e -mail program.
Modern e-mail programs let you automatically direct junk messages into the
trash as well as important messages
into specific folders or mailboxes
where they'll get your immediate attention. You typically instruct the program
to look for keywords in the incoming
messages' "From" or "Subject" fields or
body of the message and tell it what to
do next. With unsolicited mass mailings, or "spam," don't ask to be taken
off the list or you may increase the
spam you receive from unscrupulous

senders.
If you follow Internet discussion
groups -and much valuable inside
information can be gleaned by doing
so -you can also use technology to
better manage your time. If one or
more individuals habitually leaves belligerent, off -topic, overly- chatty, or otherwise time -wasting messages, you
can set up a "kill file" or "kill filter" so
that you'll be spared seeing that person's messages in the future.
Similarly, you can set up a "watch filter" that alerts you to any messages
that contain keywords you choose. If
you're pressed for time, you can ignore
all other messages. Alternately, with
Usenet discussion groups, you can
avoid reading irrelevant messages by
searching for keywords using Google
Groups, at http: //groups.google.com.
If you're searching for information
on the Web using a search engine, you
can save time by taking time to learn
the site's advanced search proce-
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Ebay
www.ebay.com

Google Groups
http://groups.google.com

Internet Fraud Complaint Center's
Fraud Tips
wwwl.ifccfbi.gov/strategy/fraudtips.asp
Moreover Technologies
www.moreover.com
My Yahoo
http://my.yahoo.com
The Federal Trade Commision's
"Internet Auctions: A Guide for Buyers
and Sellers"
www.ftc.gov/bcp/menu-intemet.htm

Yahoo Auctions
http://auctions.yahoo. corn

dures. Another option is to use a Web

clipping service that automatically
searches for and delivers news and
other information about topics you
specify. A number of the free clipping
services fell victim to the dot -com
implosion, though My Yahoo, at
http://my.yahoo.com, and Moreover
Technologies, at www.moreover.com,
are still going strong (Moreover provides pay services for businesses as
well). Industrial- strength tools such as
DialogWeb's Alerts, at www. dialog
web.com can be worth their price for
critical information needs.

THE IMPORTANCE
OF GOOD HYGIENE
Practice good information hygiene.
Don't add to others' infoglut, and ultimately your own, by forwarding jokes
or other irrelevant messages to those
who may not have the time for them.
Cc your own messages thoughtfully,
not indiscriminately. Keep your e -mail
messages to one screen whenever
possible and use an informative subject line. Use other technologies
(Continued on page
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ThE MMjiC OF HTML
A

re you interested in creating your
own Web site? HTML is a pro-

gramming language that lets you create a Web site with images, links, special effects, and more. Using tags, you
can personalize the information and
make your site look however you want
to-you are in complete control. It really isn't too difficult, either. You just
need a computer and a little
patience -you don't need to be a Web
or programming wiz to learn HTML.
Some recommended reading is listed
in the sidebar.

THE BASICS
HTML stands for Hyper Text Markup
Language and is similar to SGML, the
Standard Generalized Markup Language.

Although it sounds complex, it really is
a simple program you use to design
Web pages. An HTML file consists of
text, which is displayed to the reader of
your HTML document, as well as tags
that tell the browser how to format the text.
Invented by Tim Berners -Lee at the

of

he.

/

/www gordonmet

cnet/plant_

deb bronce htm

-

Neucape

at ml>
<head>
<meta http-equiv- "Content -Typa" pontent- "text /html; charset=windows- 1252 "3.
<title>Bronze< /title>
<meta name- "GENERATOR" content--Microsoft Frontpage 4.0 ->
<meta nage- "Pr3gId" pontent- "FrontPage.Editer.Document ">
<meta mane -"Microsoft Theme" pontet- "copy -of- citrus -punch 011, default").
<meta name -"Microsoft Border" content- "none, default
</head>

"

<body background -"_themes /copy-of- citrus- punch /j0143753.gif" bgeolor- " #FFFFFF" tart- "#000000" link
<div align- "center ">
<center>
<1--n8therne-- /font><table border -"1" width -"770" baokground- "Prt01012.3pg" height -'136" bordercc
<tr>
<td width -"1003" height- "130 ">e! -- methane- -xfont face- "acial, Helvetica "><hl alige- "center ">.
M< /foet><font face-"Berlin sans FB rami" sise-" 6'> emberehip < /foot>< /font></b> <!--netheme -- c
!--metheme --></font></td>
</t r>
</t abl.e> <!-- metheme--xfont. face- "Axial, Hel vet ice ">
</center>
< /dìv>
<hl align -"_enter " ><!-- mathwne- -><font face- "veedana, Ariel, Helvetica" color-- $FF6500 "><font fare -'
receive the items listed below for 3 months.<br>
< /£ont>Cfont face -"CG Times" oolor- "4000030" aise- "3 "><1>The specific plant
depends on the month you begin the membership</ i></font> <!- -Imntheme-- /font>< /h1>
<div align -'r enter ">
< center > <!-- mstheme-- /font><table border -"l" width- "1003" height -"27" bordercolorderk" #FF6633"
<tr>
<td width -"108" height-"31" background- "Prt01005.jpv" align-"center " ><!-- msthame- -,<foot feoe -"t
Mesbership < /fout> <!-- metheme-- ></font></td>
<td width- "150" height -"31" background- "Prt01005,jpg" align- "center"> <!--mstheme- -.<font fare- "!
De 1 i ve ry< /font> <! --ee thane-- /font></td>
<td width -"170" beight-"31" background- "Prt01005.3pg" align- "center'>'e!-- msstheme- -Xfont face-'t
Delivery</font> <l--mstheme --></font>< /t.d>
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Help

European Laboratory for Particle
Physics in Geneva, HTML is a collection of platform- independent styles
that define the different components of
World Wide Web documents.
HTML lets you create links to
another Web page, to a different location on the same Web page, or to any
page anywhere on the Web. You can
display your text in different styles,
with different added effects, to
enhance the appearance of your Web
page. To really put the finishing touch
on your site, you can add images and
graphics, inserted from any graphics
file.

You or your recipient will receive the items (listed below for 3 months.
The specific plant depends on the month you begin the membership

HTML DOCUMENTS
16

HTML documents are plain -text,
also known as ASCII files, that can be

Fig. 2. This Web page was

created from the source code shown in Fig.
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created using any simple text editor
like Notepad or WordPad on Windows.
It is best to create your code with these
simple text editors as opposed to Word
or WordPerfect, which may reformat
your code as you create it. You are
probably wondering how any lowly text
editor could design such sophisticated- looking Web sites. Well, it's the
Web browser that determines how the
page actually looks. The browser
reads the text, looks for HTML markings, then visually displays the page
according to the instructions.
The only drawback to this is that it
is impossible to know what your page
will look like when it is done.
Fortunately, you can do a test run on a
browser before you actually publish
your page. It's not a perfect scenario,
but it works.
You will also need access to a Web
server to get your files on to the Web.
Contact your local internet provider to
see if you can post your files free of
charge.

TAGS
The tag is a code that describes
how the images and texts are going to
appear on your site. For example, if
you want a certain word or block of text
bold, you would type it as follows: (the
tag for bold is <B >)
<B >Welcome To My Web Page < /B>

The first <B> instructs the browser to
make anything after it appear bold.
The second < /B> (notice the backslash to denote an ending bracket)
tells the browser to stop the bold
instructions.
Tags denote the various elements
in an HTML document. An element is a
basic component in the structure of a
text document. Elements can be
heads, tables, paragraphs, and lists;
and they may contain plain text, other
elements, or a combination of both.
An HTML tag is made up of a left
angle bracket ( <), a tag name, and a
right angle bracket ( >). They are usually paired to begin and end the tag
instruction. For example, <H1> and
< /H1 >. The end tag is similar to the
start tag except that a slash "P' precedes the text within the brackets.
Some elements may include an
attribute, or additional information
inside the start tag. For example, if we
wanted to create a table using HTML,

we would use the table tag, <table >.
We could add attributes to the tag to
define the border and width of the
<table border =2
table, as in:
width = 100 %>.

Mark-Up Tags
HTML-This announces to your
browser that the file contains HTML
coded information. The file extension .html also indicates that this is
an HTML document and must be
coded. The final tag in your document will be < /HTML >.
Head -The head element identifies
the first part of your HTML-coded
document that contains the title.
The title is shown as part of your
browser's window.

<head>
<title> my web page
< /head>

< /title>

Title -The title element contains
your document title and identifies its
content in a global context. The title
is usually displayed in the title bar
at the top of the browser window,
but not inside the window itself. The
title is also what is displayed on
someone's hotlist or bookmark list,
so choose something descriptive,
unique, and relatively short.
Body -The second and largest part of
your HTML document is the body,
which contains the content of your
document (displayed within the text
area of your browser window).

Headings-HTML has six levels of
headings numbered one through
six, with one being the largest.
Headings are usually displayed in
larger and /or bolder fonts. The first
heading in each document could be
tagged <H1>.
<body>
<H1> This displays a large font </H>
Additional code here
</body>

Paragraphs -You must indicate
paragraphs with <P> elements.
Without them, the document
becomes one large paragraph.
Your browser doesn't acknowledge
carriage returns, so when it comes
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RECOMMENDED TEXTS
HTML 4 For the World Wide Web,
Fourth Edition: Visual Quickstart
Guide
by Elizabeth Castro
HTML & XHTML:
Guide
by Chuck Musciamo

The Definitive

HTML For Dummies
by Ed Tittel, et al.
across a spot where you pressed
Enter, it will just keep reading the
text until it comes to <P >. You can
also use break tags ( <br >) to identify a line break.
Lists -Sometimes you'll want to
present your information in the form
of a list. HTML lets you create
unnumbered, numbered, bulleted,
and definition lists.
Tables-You can also set up data
into tables. HTML reduces multiple
spaces to a single space, and doesn't pay attention to tabs. You can
use rows and columns, however,
and that will work in most situations.
Refer to your selected text for more
information.

ADDING IMAGES TO
YOUR WEB PAGE
When you display images on your
Web page, they don't actually appear
on your text editor. All you do is add a
tag to the document that basically says
"add image here."
Use the image tag and define the
source, which is the location of where
the image is located.
<IMG SRC= "A: \myimage.gif'>

This HTML tag will display the
image named myimage.gif, which is
located on the A: drive.

CREATING A HYPERLINK
This is the backbone of all Web
pages -creating the ability for your
user to link to other locations, whether
it be relative (within your own Web
site) or absolute (to some other Web
site). Here is an example.
<A HREF="HTTP://www.aol.com">GO
TO AOL</A>

17

This bit of HTML code will display
the words "Go to AOL" on your page,
and will be linked to the AOL Web site.
The user can click on these words to
complete the link.

Poptronîcs

YOU'RE ON YOUR WAY
Although there is much more to
know about "decorating" and designing your page for optimum beauty and
presentation, hopefully you understand what HTML is about and how to
go about making use of it. The concept
isn't too far out-once you grasp it you
should zip through the basics in no
time.
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DIGITAL DOMAIN
(continued,from page 15)

instead of e-mail, such as the telephone, when you expect a lot of back and -forth communication
will be a
lot quicker.
If you're involved in creating Web
pages, try to keep each page to a
screen or two, and put the most important information up front. Break up
pages with informative subheads so
readers can get the gist of what you're
saying with a quick scan.
When creating business documents,
use executive summaries whenever
possible. Wield clear, concise language to communicate, not bureaucratise to impress (and often confound).
Avoid time -wasting temptations.
Surfing the Web can be the ultimate
information time -sink, with ever more
intriguing but ever less relevant links
beckoning you on. Using an instant
messaging or chat program can bring
greater efficiency to collaboration, or it
can degenerate into mere chat.
To manage e-mail discussions,
selectively respond to e-mail, and
match the length of your response to
how eager you are to converse. A
short, polite response indicates you've
received the other person's message
but need to move on.
Reid Goldsborough is a syndicated
columnist and author of the book
Straight Talk About the Information
Superhighway. He can be reached at
reidgold @ netaxs.com or http: /www.
netaxs.com/-reidgold/column.
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OpTicAL DRIVES

flyer the last

onds from drive to drive, largely as a
result of the different mastering software that was provided by the vendor.

several years, optical

disc drives have become a standard and expected system component. What does change, almost from
year to year, is exactly what kind of
optical drive is expected. The most
basic type of optical disc drive is the
CD -ROM. Yes, these still show up,
mainly in very low-cost entry-level PCs
and laptops. Read speeds on these
drives vary. When used on laptops,
CD -ROM drives tend to top out at 24x.
Those on desktops are generally
faster, up to 52x. Keep in mind that
those speeds are the maximum
achievable speed, not the sustained
average. Depending upon the technology used in the drive, CLV or CAV,
read speeds can vary greatly depending upon what section of the disc is
being read. With CLV (constant linear
velocity), the drive motor spins the CDROM at a constant speed. This causes
the outside tracks to pass by a fixed
point faster than the inside tracks, so
that those tracks are also passing by
the read head more rapidly. With CAV,
or constant angular velocity drives, the
drive speed is adjusted so that the
speed of the disc changes to maintain
a consistent speed underneath the
read head.
For most users, however, read -only
optical drives are passé. Given that
there is very little price difference
between a CD -ROM drive and the less
expensive CD -RW models, there is little reason to settle any more for just a
CD -ROM.

FASTER, FASTER!
The big news is that in the last year
you have some really terrific choices in

WHEN 700 MB IS NOT ENOUGH

Pioneer embraced the DVD-RW and DVD -R
format with its first generation drive, and it
remained with this format with the DVRA04-priced at just about $500. The author was
impressed with this device's performance.

optical drives if you want to upgrade
your PC's capabilities in this area.
Both write and rewrite speeds have
taken a big jump just in the last year. It
was less than six months ago when we
received our first few drives capable of
writing a CD -R at 24x. Within two
months of testing those, vendors
informed us of the availability of 32x
write speed CD -RW drives. Most
recently, we received a quartet of 40x
CD -RW drives. These drives were provided by CenDyne, 10 Magic, TDK,
and TEAC.
In our initial tests, with media provided by the vendors, we were hard
pressed to get record speeds as fast
as 32x. This proved to be a function of
early media. At 40x capability, all four
of these drives are extremely sensitive
to media and will not perform at the
rated speed with media that doesn't
meet specification. Verbatim was kind
enough to send us a couple dozen of
its new 40x CD -Rs, and that did the
trick. All four drives loved the Verbatim
discs, and we were able to burn a full
650 -MB CD in just about three- and -ahalf minutes with all four drives. The
actual burn time varied by a few sec-

www.americanradiohistory.com
AmericanRadioHistory.Com

While the newest generation of CDRW drives is terrific, if your budget can
handle it, an even better type of optical
drive is now available. This is the DVD
burner. These DVD drives can read
standard DVD movies, read CD -ROM
discs and read and write CD -R and
CD -RW discs. But wait, there's more!
A DVD burner can also create write once DVDs and rewritable DVDs. Why
would you want to do this? One reason
that comes to mind is the creation of
DVD from your own home video that
can play on almost any recently manufactured stand -alone DVD player.
Another is the incredible 4.7 -GB
capacity of a DVD disc.
DVD burners are available in three
different formats. The discs created in
different formats are usually not readable in a DVD burner that uses a format different from the drive in which
the disc was created. All three formats,
however, can create a write -once disc
that can be read in a standard DVD
player or PC DVD -ROM drive. And two
of the three formats create DVD
rewritable discs that also have wide
read compatibility.
The hold -out is the oldest of the

three formats -DVD -RAM. With

a

DVD -RAM drive, you can store 4.7 GB
if the media is single sided, or 9.4 GB
of data and files if the media is double sided. Most DVD-RAM discs come in a
plastic cartridge, though you can
remove the disc from the cartridge.
We tested the RS -111 DVD -RAM
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SOURCE INFORMATION

CenDyne
714- 556 -1020
www. cendyne. corn

Hewlett- Packard Co.
800 -752 -0900
www. hp. corn
IO Magic Corp.

714- 953 -3000
www. iornagic. corn

Pioneer Electronics, Inc.
310 -952 -2000
www. pioneerelectronics. corn

TDK Electronics Corp.
516 -535 -2600
www.tdk.com

TEAC America, Inc.
323 -726 -0303
www. teat. corn

VivaStar
510-699-1740
www. vivastar. com
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drive from VivaStar. You can probably
find this drive for considerably less
than its list price of $400, which makes
it one of the less expensive DVD burners available. It includes five blank
DVD -R discs, which makes it an even
better deal. The VivaStar comes with
its own recording software for recording on DVD -RAM and DVD -R discs.
You can use a DVD creation application, such as Sonic's MyDVD with the
DVD -R discs to make DVDs that will
play on a stand -alone DVD player.
Unlike the other DVD burners we tested, the VivaStar RS -111 doesn't record
CD -R or CD -RWs, so you should consider keeping your current drive if you
have one. The RS -111 will, however,
play back DVD movies.
We also tested two of the second
generation of DVD recordable drives
using the other two formats. Pioneer
embraced the DVD -RW and DVD -R
format with its first generation drive,
and it remained with this format with
the DVR -A04. Hewlett- Packard was
one of the many vendors that adopted
the DVD +RW format. The first generation of these drives did not have write once capability, though the dvd200i
drive we tested added DVD +R capability. Both drives perform well, though

the HP is a bit faster when recording
both write -once and rewritable discs.
Both drives come with a terrific (though
different) collection of applications,
and both can play back standard DVD ROMs as well as record standard CDR and CD -RW discs. Pricing, at about
$500, is the same for both drives, so
your choice will probably be made on
which drive you are able to get for less.

THE BEST OF BOTH WORLDS?
If we had to choose only a single
drive, we would probably go with either
the HP dvd200i or Pioneer A04. In
actuality, we think having both a DVD
recordable and very fast CD -RW is the
best path to take. We burn a lot of different kinds of discs here. Sometimes
it will be a copy of a licensed application, so we have a backup if a disc gets
scratched; other times it will be a copy
of an audio CD to play in the car. That
way, when the disc gets banged up, as
it always does in the car, we have the
original in good condition. We also
make up a lot of compilation CDs, with
specific tracks in MP3 or WMA format.
The DVD burners have also been
getting a workout. We use the rewritables to make backup copies of important files and subdirectories. With most
of our drives here containing 15 GB or
more of data, files, and applications,
it's still not possible to back up a hard
disk onto a single 4.7 -GB rewritable
DVD. We also use write -once DVDs to
burn long videos for other family members and friends.
One last caveat is that while you
can copy CDs with a CD -R /RW drive,
you can't copy commercial DVD
movies with a DVD burner. At least not
with the software that's provided. If you
are willing to download software from
the Internet, and experiment a bit, you
will find that it is possible to make a
copy, though with DVD write -once
discs priced at about $6 or $7, it's
probably not worth the time and effort
P
to do so in most cases.

Get your copy of the
CRYSTAL SET HANDBOOK
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 handling. Claggk Inc., PO Box 12162,
Hauppauge, NY 11788. USA
Funds ONLY! USA and Canada- no foreign orders. Allow S-8 weeks
for delivery.
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5 GREAT PROJECT BOOKS
[

] BP -410

Display

35 OptoTerminal Block

Projects. $6.99. If you
use terminal blocks, no
soldering is required to
make complete this series
of opto-displays that range
from light- telegraphs,
flashing lapel badges,
magnetic detectors, plus
more advanced projects
including a dusk detector, games, and twinkling
Christmas decorations.
[ ) BP -411 Introduction
to Surface -Mount Devices.

. 5....m...rez..

$6.99.

Ilr.A Practical
Introduction to
Surface Mount
Devices

Surface-mount construction can be easier, faster
and less costly, and even
the hobbyist can produce
one -of-a -kind circuits using

I.

SMDs. PCB design, chip
control, soldering techniques
and specialist tools are
fully covered. A complete

Wavy

variety of construction
projects are also included.

[
] BP -413 Remote
Control Projects. $7.99.
A wealth of circuits and
circuit modules for use in
all kinds of remote -control applications are provided. There are com-

1111111111111W01111111111111111111

Practical Fentote
Control Protects

plete details for 14 novel
and practical remote con trol projects. Also included are techniques for

interfacing

a

PC

to

a

remote control system.
] BP -416 Practical
Alarm Cirucuits. $6.99.
Details of inexpensive
but effective burglar alarms
for the home construc[

tor. The circuits include
switch- activate alarm, FM
audio alarm generator,
Modulated fiber -optic loop
alarm, Ultra -sonic breaking window alarm, Doppler

shift ultrasonic sensor
and more.

[ ]
BP -432
Simple
Sensor Terminal Block

Projects. $6.99.
Sensors are the eyes,
ears and noses of electronic systems. They include
contact, light, heat, sound,
magnetic, motion, resistance and voltage- operated devices. The projects
in this book show you how
you can build all of these,
and if you use terminal

blocks, no soldering is
required. There are 31 individual projects to
build and use.
To order one of these Books send amount indicated plus $3.00 for shipping 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 -8 weeks for delivery.
MA09

The FM Broadcaster
CLARKE HOMOLY

a project that will amuse every electronics
experimenter. Just a few dollars in parts lets you
transmit your voice and music to any nearby FM
radio! You have all seen various ads selling "wireless
microphones" or "miniature FM transmitters." Well, here
is one you can build yourself in the console of your
choice. Use a little care and discretion in how and
where you use it, since no one wants to interfere with
anyone else's FM listening pleasure. Find a blank spot
on the FM band and start broadcasting your own
voice to a nearby FM receiver. This unit will give
you surprising range and audio quality.
Here

is

connect to the collector of Ql The rotor will have the
shall and knob attached to it. Doing things in this manner will help prevent your hand from causing frequency shifts when tuning. If a tiny trimmer capacitor is
used, it will simply be mounted on the perf board.
Although not evident in the photo, the battery holder
was a low -tech dab of silicone sealer.
If you remember to turn the
.

transmitter off after use, there
is no reason why your 9 -volt
alkaline battery should not
last three years. Finally,
home -construction
for
projects, it is always a
good idea to use IC
sockets for easy part

Circuit Construction. Find a box or
cabinet about 8 inches long, 4
inches wide, and 3 inches
substitution.
deep. Once you take
this important first step,
Testing and Operation.
the rest of the parts
Once all components
just seem to fly into
are in place, apply
place by themselves. Having
power to your circuit. Turn on an FM receiver and listen
a large supply of single -sided
for a powerful carrier somewhere near the bottom of
soldered
PC boards on hand,
the 88-108-MHz band. After the carrier is located, you
together a couple of scraps to make
a no -cost chassis for this project (the walnut box cover will find that it will overwhelm any FM station that you
happen to place it on top of. No antenna is necessary
comes later).
fastest
to broadcast in a 50 -foot radius. Do not expect your
x
was
the
perf
board
4-inch
A piece of 2way to fabricate the experimental circuit. Most of the tuning range to cover the entire FM band; you may
need to adjust the size of the coil to cover different
items on the Parts List are easy to find, and none of the
values are critical. The most difficult-to-find compo- portions of the FM band. Slightly compressing the coil,
nent is the variable capacitor. A search of several or adding one turn, will lower the frequency of the reselectronics catalogs did not turn up any. Small screw- onant circuit. In most cases, you will find that your fredriver- adjusted trimmer capacitors are plentiful, but quency range will be over at least half the FM band.
Once you are satisfied that your transmitter is radinot the A -inch shaft variable capacitors that give you
the luxury of adjusting with a big tuning knob. Unless ating a good carrier, you are ready to plug in the
you like to visit electronics ham -fest flea markets, you microphone. My microphone was a 600 -ohm dynamic type, and found that needed the Q2 pre -amp
will probably have to settle for some 3-40 pF trimmer.
are
stage before the LM386 chip. If you use a high- output
you
been
gathered,
Once all those parts have
ceramic MIC or a high- output electret or condenser
ready to warm up that solder pencil.
MIC, you could skip buildIt is a good idea to run
ing the Q2 audio stage
a heavy bare-ground buss
miniature
own
to
build
your
how
Learn
and connect the MIC
length
along
wire the full
directly across the R6
Frequency -Modu lating transmitter.
one edge of the perf
potentiometer.
board. This setup will give
Now that everything is working, here is what takes
you a handy ground termination for the several parts
that need to connect there. Along the opposite edge place in the circuit. The oscillator Q1 gets its positive
of the perf board, run a second buss wire for the +9 feedback from capacitor C2. For the oscillator to
volts. Form your coil by wrapping the three turns maintain a steady and stable frequency, the base
bias must hold steady. Well, we deliberately applied a
around a '/ -inch drill bit, and then slide it off.
When mounting the variable capacitor, be sure that strong fluctuating DC voltage (the audio) onto the
you do not ground the rotor when mounting to your base to cause the oscillator to frequency modulate.
A careful analysis of the oscillator output reveals
cabinet. The stator (the part that does not turn) should
I

I
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FM TRANSMITTER

PARTS LIST FOR
THE FM TRANSMITTER
SEMICONDUCTORS

ICI -LM386, audio amplifier
Q I, Q2- 2N2222 NPN transistor
RESISTORS
(All resistors are `/4 -watt, 10% units.)
R1- 100,000 -ohm
R2 -470 -ohm
R3- 120,000 -ohm
R4- 10,000 -ohm
R5- 47,000 -ohm
R6- 10,000-ohm potentiometer

OSCILLATOR

COILS

LI
R5

spaced

4.7K

TO

Ol'S
BASE

As you can see by the schematic above, the FM Broadcaster Circuit is relatively simple to
fabricate. Using an LM386 audio amplifier to boost the audio signal, it is then fed to the base of
a NPN transistor (Q1). This transistor functions as an oscillator in this circuit, and it frequency
modulates the carrier based on the audio input's (intelligence) voltage.

Fig.

1.

that there is also a fair amount of amplitude modulation that takes place-but don't worry about it, your
FM receiver simply ignores it. There are other ways to
cause an oscillator to frequency modulate, but this
was the method we used.
Troubleshooting. If you cannot hear a carrier at either
end of the FM dial, try replacing Q1 with another
device. have found that some of the big "bargain"
I

piece of 2- x 4 -inch perf board was the fastest way to fabricate the
experimental circuit. Most of the items on the Parts List are easy to find,
and none of the values are critical.

A
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-3 turns of #20 wire on a
X -inch

%

-inch form,

per turn

CAPACITORS
C1- 50 -pF, ceramic disc
C2- 10-pF, ceramic disc
C3, C8-.1 -pF, ceramic disc
C4- 3- 15 -pF, variable capacitor
C5
-pF, ceramic disc
C6- .001 -µF, ceramic disc
C7-.05-g, ceramic disc
C9- .01 -µF, ceramic disc
C10- 10-uF, 25 -WVDC electrolytic

-5

ADDITIONAL PARTS AND MATERIALS
S1 -SPST toggle switch
Perf board for circuit construction
% -inch phone jack for MIC input
9-volt battery clip

bags of 2N2222 transistors contain units that really do
not meet factory frequency specifications. Play it safe
and purchase top quality transistors to begin with.
Accidentally substituting a 10 -11F for a 10 -pF capacitor
at C2 will prevent Ql from oscillating.
A common reason for a lack of audio is a poorly
wired IC or a poor solder connection. It never hurts to
have a friend check your wiring after you have scrutinized it for errors. A fresh set of eyes really helps. If your
circuit works one day and not the next it is not a faulty
component; but it's rather more likely that you have
an erratic solder connection or have left the battery
on over night. A good general approach to troubleshooting is to build and test only one circuit at a
time. Make sure your oscillator is working before you
worry about the audio sections.
Begin Broadcasting. After all parts are in place, connect your MIC to the input and listen for yourself on a
nearby radio. As stated earlier, no antenna is necessary to transmit a surprising distance. A 3-foot wire will
extend your transmitting range; but in most cases this
range extension is unnecessary. Adjust R6 for the best
level of audio. If you wish to play CDs over the radio,
simply mount another jack on the cabinet and feed
(Continued on page 32)
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The Atari 2600:
The Cartridge Family Rides Again
EDWARD B. DRISCOLL, JR.

Remember the 1970s? Vietnam, Watergate, stagflation, a flat stock market, bellbottoms, Saturday
Night Fever, Star Wars, gas rationing, and other
events that made that decade, at least in retrospect,
seem like one of the sillier ones.
In the middle of all of that,
there was the birth of a
trend that's taken for
granted today: the home video game. The precursor to today's Nintendo,
PlayStation, and Xbox systems was of course, the
Atari 2600. Amazingly
enough, it's still popular
today, with cartridges and

complete systems fetching
top dollar on auction sites such
as eBay.

Why does the popularity of the 2600 continue to this day? Leonard Herman, the autho- of
Phoenix: The Fall and Rise of the Videogame Industry
(Rolenta Press; ISBN: 096438485X) says, "The reason
why think it's so popular today is the same reason
why old music's popular, old paintings are popular: it's
an innocent art form. What Atari did with those games
was that because it had so much more of a limited
memory, they had nothing for graphics, so everything
that they put into it was to make the games fun,"
Many of today's video games are similar to those
developed for the 2600 and its coin -operated big
brothers, but with much better graphics and eyecandy. "But if you strip away all the eye- candy,"
Herman says, "you come out with a basic game, and
that's what Atari was."
I

that failure behind him, Bushnell and his partner, Ted
Dabney, went on to create Pong, and they hired Al
Alcorn, an engineer from Ampex, to build it.
Unlike the complex Computer Space, Pong is the
Love Lucy or Honeymooners of video games-black
and white, one set, tiny cast, no special effects, minimal action, totally addictive. The games carried the
explicit instructions: AVOID MISSING BALL FOR HIGH

1

SCORE.

An Empire

Is Launched.

Eventually named
Atari for a key move
in the classic Japanese board game
Go, Bushnell's
company created home versions of Pong, but
they couldn't convince the retail store
buyers to take a
chance on the units.
Bushnell traces the
success of Pong, and later the 2600, to a Sears sporting goods buyer, Tom Quinn. "In the Midwest, and various parts of the country," Bushnell says, "the sporting
goods department is sort of relegated to ping -pong
tables and home billiard tables in the winters. And so
Quinn thought, that gee you know, there are billiard
tables in homes, and billiard tables in bars, there are
games in bars, maybe this is the time to put it in the
home, so he took a gamble, and won."
While the placement of Atari's home version of
Pong was a short-term success, Atari faced an obvious
problem. Each of the early single -game consoles had
a very long and expensive gestation period. Even an
avid game player's attention span was shorter than
the development time for new games. So people
were getting bored and losing interest, while they
waited for the next single -game console.
Eventually, the engi-

Understanding The Phenomenon. What lead to the
development of the 2600 and its phenomenal success? In 1971, Nolan Bushnell was a recently hired
Ampex employee with a BS from the University of Utah,
making about $ 12,000 a year. Bushnell, who had
worked at a Salt Lake City
neers at a Grass Valley,
amusement park, was
The triumphant ri se
tumultuous
CA consulting lab that
very interested in Space the Atari 2600.
Atari had acquired hit
war, a Jurassic video upon the concept of a
game, that ran on his unigame system with interchangeable cartridges. Bushnell
versity's PDP -1 mainframe computer.
says, "The economics looked really good. mean, the
To make a long story short, he converted Spacewar
into what ultimately became a complex, slow, diffi- razor /razorblade marketing always tended to work, and
cult -to -play, coin -operated version called Computer in addition to that, we felt that people wanted that variSpace that failed to generate much revenue. With ety, and that was the way to give it to them."

and

fall of

I
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new product right today, by the time it's really ready
for the market, you're going to need it."
Warner rejected Bushnell's advice, and he later left
the company in 1978. The 2600 soldiered on, even in
the face of increasingly complex opposition, such as
Mattel's Intellivison and Coleco's aptly named
ColecoVision cartridge systems.

In late 1977 this bundle ahoy was showing up at homes across the United
States. The original Atari 2600 system came with the console, a power
supply, two joysticks, two paddles, and Combat. Who can forget their first
dose of Tank Pong?

Video
Computer System (later, more popularly known as simply the 2600) was released in late 1977. In the previous
year, Atari had been purchased by Warner
Communications for 28 million dollars, based on its
early console sales, and the success of Atari's coin operated game division. For a while, Atari was a drain
on Warner's resources, as initial sales of the 2600 were
respectable, but not spectacular. Then, in 1980,
Warner bought the home rights to Space Invaders, a
smash hit of a coin -op game, from Midway. Suddenly,
the Atari, heck, the whole home videogame industry,
had its killer app. At the time, with the cable television
industry just starting to take off, so many people were
playing Atari, that it was known as "the fourth television network."
Of course, the 2600 wasn't even supposed to be
around by then. Bushnell says, "The day that we
launched the 2600, told the guys at Warner, 'this
product, you have to think of it as over.' And they said,
'What'??!! This is really, really great!' And said, 'No,
you've got to think of it as over, because if we start a
The Release Of The 2600. Thus, the Atari 2600

I

I

1982: The Year of Living Dangerously. By 1982, video
games were hot, even making the cover of Time magazine. However, the 2600's aging technology and
Warner's rapacious exploitation of it caught up which
each other. Pac -Man was the beginning of the end for
the 2600's glory days. Curt Vendel, the chief "curator"
for http: //www.atarimuseum.com/ says that Warner
Communications gave Todd Frye, the programmer
assigned to translate Pac-Man into an Atari cartridge,
three months to get the job done "and even that time frame was actually reduced." For an incentive, Vendel
says that Warner "flashed a million dollar check plus

royalties."
Unfortunately, Frye wasn't thrilled with the original
coin -op Pac-Man, or with the thought of having to simplify for the 2600. Frye wanted Atari to use an 8k-memory chip, rather than the 4k -chip that Atari used for
most of their cartridges (early 2600 cartridges used
only 2k of memory!), which would have allowed a better program to be written; but, according to Vendel,
they decided that "'Well, we're going to sell twenty
million of these cartridges, so lets go with the cheaper
chip, we'll make even more profit off this, and we're
going to make a killing.
Unfortunately, because of the smaller chip, the
result was a gross simplification of a game that millions
had played, and knew intimately. Vendel describes
the 2600 Pac-Man as being "completely off the wall,
not even close to the original rendition of the game."
After Pac -Man was released, Frye became infamous in Atari lore for photocopying his one million dollar check and taping it to his office door for all other
Atari employees to see, a far cry from the counter -culture atmosphere of Atari during its early Bushnell days.

-

1984: The Crash. By 1983, Atari's monopoly-like status
as the video game system was drawing to a close.
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Only die -hard console fans will recognize this distant -cousin of the
2600-the Atari 2600 JR. Unfortunately, this console would be part of the
collective Swan Song of Atari, which some say was caused by dissension
within the ranks. In 1984 Atari split up into a personal computer division
and an arcade division, prior to the "Japanese- Console Invasion."

Competitors' technology had caught up with it. A glut
of video games flooded the market, and magazines
had sprung up with video game reviews, so people
didn't blindly purchase Atari products. There were also
some quality issues. Atari's attempt at a replacement
for the 2600, the 5200, was initially shipped with joysticks that had protective rubber boots that would
easily tear after a few hours of play.
All of this is why 1929 was to capitalism what 1984
was to the video game industry. A deep depression in
the video game industry had occurred, leaving many
wondering if it would survive. At Atari, the number of
employees fell to just 200 in July of 1984, down from a
peak of 10,000 employees in December 1982.
Obviously, the home video game industry did survive, but with radical changes. With US companies like
Atari and Coleco eventually neutered, Japanese-
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uWINK: BUSHNELL'S CURRENT VIDEOGAME PROJECT

What happened to
Nolan Bushnell? After
collecting a reported 16
million dollars on the sale
of Atari to Warner
Communications, in the
early 1980s, he founded
the Chuck E. Cheese's
family restaurants chain.
After owning several
video game- oriented
companies, consulting
for others, and serving
on the boards of dot -corn startups, he's now CEO of
uWink Inc. (http: /www.uwink.com/), a company he
founded in the late 1990s. "We make coin-operated
games that are connected by the Internet, and we
download new games all the time, and they're in
bars and restaurants and coffee shops and airports,"
Bushnell says. "In some ways, it's back to our roots,
because many of the games are very, ve-y hip. You
know, highly engineered, but simple, They're made
for everybody who wants to play, relax, have a good
time, but they don't want to have a Ph.D. in the
damn game to play it."
Bushnell feels that video games have gotten too
complex and too violent. "I believe that the typical
game today disenfranchises most of the casual players." He jokes that "anybody with a wife" can't play
them, because they just don't have the time to play
them. "I mean, have you picked up a Nintendo controller lately? It has so many buttons, and you know,
they're useful, but it's not a ten -minute exe-cise to figure out what to do with them. Ours are simple touch
screens. Anyone can play within 30 seconds of being
in front of them, and we're having people play who
haven't played games in years."
Sort of like the 2600: Grab the joystick, start clicking
a few buttons, and hours of excitement await. Have
you played Atari today?

/

based businesses such as Nintendo and Sega were
able to clean up for the rest of the 1980s into the 1990s,
arguably until the release of Microsoft's Xbox (and the
jury's still out on its long -term impact).
Also occurring in 1984 was the split up of Atari. The
consumer division went to Jack Tramiel, the founder of
Commodore, who focused his efforts on Atari's personal computers, in order to compete with his old
company. Atari's arcade division stayed with Warner
Communications for a while, and eventually became
Time-Warner Interactive, who sold it to Midway
Games, Inc., the coin -op manufacturer. And Midway
recently discontinued the name Atari for its coin-op
games, possibly the end of the line for the name Atari
in the arcades.
In 1996, Jack Tramiel's Atari merged with JTS, a disk
drive company, which eventually went out of business.
In 1998, Hasbro bought the rights to its home titles. In
2000, Hasbro sold the rights to their Atari titles to

Infogrames, Inc. "And that's where Atari
Herman says.

is

right now,"

The 2600 in the PC Age. The spectacular growth of both
PCs and the Internet has created several options for fans
of the 2600 who want to recreate its heyday. eBay typically has a vast collection of 2600 games, accessories,
and even whole systems available for purchase, mostly
used. New and unused equipment (as well as used and

refurbished equipment) can be purchased from
Telegames, Inc. (http: /www.telegames.com/), Best
Electronics (http://www.best-electronics-ca.com/) and
others. O'Shea Ltd. claims it recently discovered a cache
of one million 2600 cartridges, which it's selling at $5 each.
Check out http: /www.atariclassic.com/for details.
Several of the games and their late -70s, early -80s
coin -op big brothers, are available for the PC.
Microsoft has released several Arcade packages,
which include Asteroids, Ms. Pac-Man, Centipede,
Missile Command, and other classic games.
Hasbro released many of the same titles, and other
classic video games in two different forms: one as bundled reissues of several coin -op games, the other as
remanufactured versions of individual titles-the same
basic games, but with vastly improved graphics. These
games are now available from Infogrames, but have
been more than a little controversial amongst garners.
Curt Vendel says, "Hasbro has done very good with the
original Frogger, but they tried Frogger and that that
didn't work out. They re- released Centipede, and they
tried to do what they thought was a classic mode on it,
and they just got ripped a new hind -end on that one.
Galaga was a flop." Vendel says that the problem that
Hasbro and Infogrames have been running into is that
either the companies they're hiring to do these titles
appear to have no idea of how to update them, "or
they're coming up with their own new flare, and their new
take on it, and that's not how you do this."
Vendel says that the only thing that Hasbro and
Infogrames have done well so far, "because it's difficult to mess up" is to re-release a couple of versions of
what they've titled Arcade Hits. Hasbro took the original ROM code for the games and added a half hour
interview with Nolan Bushnell, plus lots of archive information and trivia. "And that's been good ", Vendel

/

/

11,

says, "because they're doing original emulation,
you've got the look, you've got the feel," and Hasbro
even has an option of framing the games with graphic recreations of the original coin op's cabinets.
In contrast, Activision, in the mid 1990s, released a CDROM called The Atari 26W Action Pack that included a
2600 emulator and several of the original Activision and
Atari games. Vendel's take on these CD-ROMs is that they
"were really good, because you were playing the original
ROM code" through a 2600 emulator via a PC and joystick. Unfortunately, the title has been discontinued by
Activision, but it can still be found on some shelves, or possibly by a diligent search of the Internet.
Speaking of emulators, several different 2600 emulators
can be found on the Web, along with the software to recreate 2600 games via a PC. The site http: /www.afariage.com/
has a FAQs page with a list of emulators.
P 25
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Scott A. Jones
A Man With A Mission
MARIA ORLANDO

He says he wants to change the
world. Here's a man who can -and
probably will-do just that.

it was back together and in perfect working order.
As a college student, he lived off campus where he
convinced his housemates to let him use the basement as a workshop. An avid reader of BYTE maga-

extraordinary inventor of our time, Scoff A.
Jones has been called a "contemporary
Thomas Edison." He is the "Voicemail Tycoon,"
the creator of the mass -user voice mail system. Scott is
also a co-founder of the highly successful technology
company, Escient Technologies. Designers of award winning technology products, his companies are innovators in telephone data storage and the merger of
consumer electronics with the Internet.
On the personal side, Scott treasures spending time
with his young sons, ages b, 8, and 10. He cherishes his
27,000-square foot home in Indiana, as well. Scoff, who
is divorced, was considered a very eligible bachelor by
People magazine in 2000-one of fifty in this country. He
also teaches an extremely popular college course,
engages in community activities, gives generously to
many charities, and offers his advice and assistance to
entrepreneurs who are just getting started.
Remarkably relaxed for someone who oversees five
companies and is involved in all the aforementioned
activities, Scott retains a calm demeanor and a great
sense of humor, and he is extremely approachable
and pleasant.

the college's speech- recognition laboratory where he
designed a computerized system that helped monitor
electro- chemical activities in the brain.
After graduation he engaged in high -tech research
at MIT Artificial Intelligence Lab, which included robotics, vision systems, massive optical storage, parallel
competition, and the Internet. In the true entrepreneurial spirit, Scott used his technological background
to co -found his first company, Boston Technology, Inc.
As chairman and chief scientist, this is where he created the Voice Mail system that millions of us use every day.

An
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A Fascination With Technology. Scott A. Jones had
a keen interest in gadgets and electronics, even as a
child. He would disassemble clocks and other electronic devices and try to put them back together
again to try and figure out how they worked (sounds
like the amazing Grace Hopper from last month's article!).
Scott described scenes in the basement, where he
was elbow deep in dismantled electric train sets, transformers, and switches, getting electrocuted while his
parents were upstairs, oblivious to their son's ingenious,
mischievous activities. When he was a teenager, his
mom, a freelance journalist, was having a problem
with her typewriter. He promised to fix it, and she
entrusted her son with her primary work tool. Scott
stayed up through the night tampering with it, and
Mrs. Jones awoke to find her prized possession in two
hundred pieces. Suffice it to say she was not pleased,
but Scott kept his promise, and by the end of the day

zine, he placed a classified ad in which he asked
(practically begged) industries to send him parts and
gadgets -free of charge. And they did. He had loads
of "stuff" to play with.
When he first entered Indiana University, he started
out as a pre -med student, only to find out he was
much more intrigued by computer science. During his
years as a student, Scott worked as a programmer at

Voice Mail Was Born. It was timing combined with
genius that led to the birth of Voice Mail. In 1988 the
U.S. District Court ruled that the Baby Bells (Regional
Bell Operating Companies) would be allowed to offer

Exterior of his 27,000- square foot home in Indiana, nestled on 47 acres.
(Photo courtesy of E. Anthony Valainis).
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by Southwestern Bell and BellSouth.
Eventually Boston Technology merged with Comverse
Technology, Inc. (Boston Technology was actually in litigation with Comverse prior to the merger. Both parties
thought it beneficial to join forces instead of fighting
each other.) This resulted in a multi -billion -dollar corn pany that supplied products and services to tele-

Scott A. Jones, standing on the balcony of the Digital Palace, a high -tech
theater in his home. (Photo courtesy of John Bragg Photography).

voice -processing services through their networks to
businesses and residences, but they could not manufacture the systems themselves. They needed a product that could handle their huge customer base and
a system that was adequate enough to offer these
voice -processing services to their massive network.
Boston Technology, Scott's company, had already
invented a design for a very scalable system, and
Scott promised that he could deliver a voice-mail system "20 times bigger and much more reliable than
any system out there." He wasn't entirely truthful, as he
hadn't worked out all the kinks -yet. With the burden
of finding a huge solution to a huge problem, he
slipped into the seclusion of his office where he stayed
for one entire month. He ate and slept there and, in a
month's time, he developed the technology needed
to deliver his promise.
There was a glitch, however. There was one component missing from the puzzle. Boston Technology needed to get a hold of a telecommunications switch that
was affordable as well as capable of handling such an
enormous task. The existing switches on the market
were either very high -priced or, if they were inexpensive, were inefficient.
At the time there was a recently defunct company
called LanTel who had produced equipment similar to
what Boston Technology was in search of. BT got in
touch with the Vice President of the bankrupt company and met with him to discuss their problem.
As it turned out, the VP had a garage full of components-or junk-that were exactly what BT was looking for. The solution to their momentous dilemma was
right before their eyes. The VP was back in business,
and mass -user voice mail was on its way.
The World Of Business. Bell Atlantic was the first to
buy Boston Technology's equipment in 1988, followed

phone companies around the globe.
In the early nineties Scott retired from Boston
Technology to spend some time with his family and
relax a bit. He also learned to fly- everything. He piloted hot air balloons, jets, helicopters, gliders, and anything else he could get his hands on. This new hobby
was sparked by a fear of heights and of flying, which,
he says, he has completely overcome.
That very quality is what drives him forward every
day. He gets a charge out of looking obstacles straight
in the eye, then tackling them with all he's got. He
quoted one of his favorite sayings as we talked about
his ability to conquer hurdles in his life: "That which
doesn't kill you makes you stronger."
In 1996 Scott co- founded Escient Technologies, LLC,
where he oversees all corporate activities as well as
applies his expertise in technology and business to one
of the company's ultimate goal: to merge Internet
power with consumer electronics.
Scott seems very sincere when he expresses the
desire to change the world. He says: "One of my primary goals is to continue to create devices and products that will simplify people's lives. Whether we are
speaking of voice mail or a system that stores an entire
collection of music and movies at one's fingertips, I'd
like to think that I've made people's lives a bit easier to
manage."
Escient has five affiliate companies, all technology related: Gracenote, Escient Convergence Corp.,
OpenGlobe, Inc., PowerFile, and Escient Solutions, Inc.
The Philanthropist. Since his success, Scott continues
to remember his community and those around him. In
1994 he established the Scott Jones Foundation which
is dedicated to helping children through educational
activities, especially in the area of advancing technology in schools to enhance the quality of their education. Supporting students in the areas of information
technology, communications, and medical and life
sciences will offer them unique opportunities in fields
they would have only dreamed of.
Scott also sits on many boards of community organizations like the Indianapolis Zoo -where he recently
donated a water park that is extremely popular with
the kids, and now a roller coaster ride is currently in the
works.

Recognized as a "life- giving angel" to start-up busiis looked up to by entrepreneurs for
advice and even financial assistance. He dedicates
himself to these companies not only because of his
benevolent nature, but also in the interest of the entire
state of Indiana, where he wants the economy to
thrive so that all businesses can benefit.
nesses, Scott

Digital Wheels. Scott doesn't like to waste time,
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Truly "in touch with the world" wherever
he goes, Scott A. Jones is hooked up to cuffing-edge
communications devices and high-tech electronics.
His Chevy Express Van is rigged with everything and
anything he needs to conduct business or enjoy an
entertaining, leisurely cruise.
Together with his team Scott decided that on his
commute to or from work or on business trips, he needed to make excellent use of his time. They designed his
mobile work place to do just that. The van is armed
with multimedia computer equipment, a cellular connection to the Internet, a conference table, a voice activated GPS system, a color laser printer, and much
more.
With pleasure being almost as important as business
operations while en route, the van is also rigged with a
VCR and DVD player, hundreds of hours of MP3 digital
music stored on hard discs, TV reception, home -theater- quality sound, and a touch -screen that controls
all audio and video devices. His trip to the office is just
a bit different from ours!

that's for sure.

An Extraordinary Abode. Scoff is the owner of one of
the most charming, breathtaking, technologically
advanced homes in America. The 27,000-square foot
(yes, said 27,000!) English country manor is nestled on
a 47 -acre estate in the midst of lush lawns and tall
evergreens. The mansion is considered to be a fine
balance of aesthetically pleasing furnishings and
décor and state -of- the -art electronics and communication devices.
Just some of the home's unique and amazing features include:
I

A 20 -seat multi -media theater
A state -of-the -art temperature controlled wine cellar (with a 2000 bottle capacity)

Integrated controls for whole -house automation
A highly sophisticated home-security system that
can be controlled from anywhere in the world via

the computer
A three -story great room with a third -story balcony
for musicians
A game room with a restored carved- mahogany
billiards table from 1860

Intech Office Park, headquarters of Escient Technologies, situated on a
210 -acre site overlooking Eagle Creek Park.

-

Escient Technologies, among other companies
because he truly cares about his employees or he is
just trying to hold on to them is not the issue. The truth
of the matter is that it is an attractive workplace with
many amenities, designed to make it more appealing
and provide an easier lifestyle for the people who
work there.
The two- hundred acre site overlooks scenic Eagle
Creek Park and is very accessible to the airport, downtown Indy, and the city's two major universities. An
employee hardly has to leave the Park to take care of
errands or tend to personal needs. Features within the
Park include dry cleaning services, restaurants, childcare, a hotel, bank, and more. There is a fireplace in
the main building where Scott holds "fireside chats" on
Friday mornings for employees. Realizing the positive
ramifications of establishing such an enticing place to
work, Scott does admit that there is not a lot of
turnover in his company.

The Road Ahead. Although Scoff's main focus is
Escient Technologies, he keeps a personal notebook
filled with ideas in other areas of technology, including
aviation and life-sciences. He says he's got some
unique concepts on transporting people scribbled in
his notes
can only imagine. We'll just have to wait
and see.
One recent accomplishment he is extremely proud
of is the Honorary Doctorate he received from Indiana
University. Instead of furthering his formal education,
he pursued research and development in the field of
technology. Indiana University recognized his distinctive endeavors in the form of an Honorary Doctorate,
which was well deserved. Congratulations, Scott!
When asked about his sons' interest in technology,
he mentioned that there was a Ti line pumped into
their tree house, and that the middle son is requesting
a Palm Pilot with cellular phone capability for
Christmas. That pretty much answered my question.
For now, Scoff will maintain his vision for the integration of technology and consumer -related products.
He will also run his five companies, host functions, sit on
boards, father his three sons, travel to meetings, and
maybe find some time to enjoy his estate. In the pursuit of changing the world, however, who knows what
the future holds for Scott Jones and the rest of us? P

-I

I

A 2500 -gallon saltwater aquarium with a live coral
garden and various sea creatures

A 28 -foot circular mahogany slide with its own staircase

Although this is his home, Scoff also uses the estate
to hold various functions and meetings, sometimes
hosting hundreds of people at a time.
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Intech Park -The Envy Of Us All. Whether Scoff
designed the Intech Office Park -which houses
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A CENTURY Of ELECTRICITY
ALVIN G. SYDNOR

The history of the advancements of science
and particularly electricity clearly shows
that its progress has not lacked continuity. No one man or any generation of
men can be justly credited with all

instincts, he undertook to construct a theory

to account for

great

/
discoveries that have enriched the world.
All the electrical scientific achievements
have been built upon the labors of
their predecessors. To understand the
completed work it is necessary to
know something of the history of the
various stages of advancements.
Electricity traces back to Homeric times. In
the Odyssey, reference is made to the "neck- l"
lace hung with bits of amber" presented by the
inhabitants of ancient Phoenicia to the queen of
Syria. Amber was highly prized by the ancients and
was extensively used as an ornamental gem. Many
different theories were suggested as to its origin. Some
of the theories, although mythical, were near the truth.
Amber was the first known source of electricity and
when rubbed it attracted light bodies. This is a power it
was known to possess in the earliest times and was the
one single experiment in electricity that came down
from ancient times.

Progress from the beginning to the
end of the Eighteenth century
Frequent references to amber can be found in
many early writings. Among them is the statement that
those engaged in grinding and polishing amber for
ornamental purposes were often seized with a violent
greatly tremor throughout their arms and bodies
exaggerated account of what may have resulted
from rubbing the substance.
More than two thousand years ago, Thales, a Greek
philosopher, spent much of his life among the priests of
Memphis from whom he is thought to have learned of
the peculiar property of amber. True to human

-a

behavior.

produce electricity was
also known at an
early period and

that

is involved in
any one of the
great scientific
inventions or

its

The power of certain fish to

was studied by Pliny
and Aristotle. Its effect
in the human body was
recognized, and it was thought that
some individuals were capable of
emitting electric sparks and flames.
The possible value of electricity as
a medical agent was recognized
in these early days, and some
extraordinary accounts of various cures by its application were reported.
But, throughout all these centuries, even up to the
sixteenth, there seems to have been no attempt to
study the electrical phenomena in a really scientific
manner. Isolated facts were known, but there was no
classification, generalization, or even examination by
experimentation.
Electricity as a science was above all other areas of
science in that it depended for its development on
experimentation. Naturally, it had to wait for the realization of the importance of experimental and
inductive methods that occurred at the close of
the sixteenth century.
;

The First Fruits of Experimental

Philosophy.

/

Dr.

William Gilbert of

England was the
physician to
Queen Elizabeth, and
one of the most extraordinary men of
his time. In
the preface
of his great
work De Magnete, he
denounced in vigorous terms the meth ods of "philosophizing." His sentiments and language were very similar to those of Lord Bacon.
Gilbert's work is offen referred to as the "first- fruits of
experimental philosophy." Gilbert can justly be called
the creator of the science of electricity and magnetism. His experiments were extraordinary in their number, and many of his conclusions were correct and
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In 1745 Dr. William Gilbert built the world's first electroscope (A) using a needle of dry wood
resting on a cup suitably balanced on a support. Later the pith -ball electroscope (B) was used to
demonstrate the conduction of electricity.
Fig.

1.

lasting. To him we are indebted for
the name "electricity," which he

bestowed upon the power that
amber exhibited in attracting light
bodies. He borrowed the name
from the Latin word for the substance itself, in order to define one
of its attributes.
In 1745 Gilbert built the world's
first electroscope. Gilbert's original
electroscope used a needle of dry
wood resting on a cup suitably balanced on a support. (See Fig. 1A.)
Later the pith -ball electroscope,
shown in Fig. 1B, was used to
demonstrate the conduction of
electricity. With this instrument, he
discovered that the power of
attracting light bodies did not
belong to amber alone, but that
many other substances possessed
it when they were properly excited.
He examined the conditions that
were favorable and not favorable
to the production of electrical phenomena, and he discovered the
influence of a moist or dry atmosphere upon electricity.
The experiments into the study of
electricity by Gilbert were industriously pursued by those who came
after him, and the next two centuries witnessed a rapid development of the science. Among the
30 students of this period were the

English philosopher Robert Boyle,

and the celebrated burgomaster
of Magdeburg, Otto Von Guericke
who first noted that sound and light
accompanied electrical excitation. These were afterwards independently discovered by Dr. Wall,
an Englishman, who made the
somewhat prophetic observation,
"This light and crackling seems in
some degree to represent thunder
and lightning." Sir Isaac Newton
made a few experiments in electricity, which he exhibited to the
Royal Society. He did not, however,
allow his interest in electricity to
divert his attention from his other
studies, although he made electricity the subject of several of his
famous Queries. Francis Hawksbee
was an active contributor to the
experimental investigation of electricity by calling attention to the
resemblance between the electric
spark and lightning.
Electric Virtue. The most ardent student of electricity in the early years
of the eighteenth century was
Stephen Gray. He performed a
multitude of experiments, nearly all
of which added something to the
rapidly accumulating stock of
knowledge. His most important
contribution was his discovery of
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the distinction between conductors and non -conductors.
In endeavoring to see how far
the "electric- virtue" as he called it
could be carried or transmitted, he
had experimented with its transmission in a vertical direction by
means of suspended cords, rods,
etc. The distance in the vertical
direction being limited, he started
to use horizontal lines of transmission, in which he sometimes succeeded and sometimes failed.
He finally supported his lines by
means of silk thread, which was
more successful than other supports, "on account of its smallness,"
as he thought. On one occasion
the silk thread broke under the
weight of his long line, and he substituted a metal wire and to his surprise, he was unable to produce a
very small electrical effect at the
other end of the line. As, a result of
this experiment he was led to
believe that "electric-virtue" had
leaked out through the metal, and
that the smallness of the silk was not
the reason of its effectiveness.
The separation of bodies into
conductors and non -conductors,
arising out of this experiment, was a
decided advance in both theory

and practice. By experimenting
with two oak blocks, one solid and
the other hollow, he found that the
hollow blocks were electrified as
easily and as strongly as the solid
blocks. He even electrified a soap
bubble, and had a boy suspended
by hair ropes that proved that the
human body was capable of
exhibiting electrical phenomena.
Some of Gray's research papers
fell into the hands of Dufay, an officer of the French army, who, after
several years of service, resigned
his post to devote full time to scientific pursuits. He repeated many of

the experiments described by Gray
and became an enthusiastic student of the science of electricity.
His work demonstrated great acuteness of mind as well as remarkable
experimental skills. He critically
examined all experiments made by
Gray. His most important discovery
was the existence of two distinct
species of electricity, which he
named "vitreous" and "resinous;" the
first being applied to that which
exists on glass when it is rubbed,

him to be able to fire gunpowder

METAL
(e.g. brass)

and other inflammables.

CORK
OUTER FOIL
COATING

Professor Watson, working along
with other experimenters at the
Royal Society, used the Leyden jar to
perform various experiments on the
velocity of current passing through
various metallic conductors. They
also succeeded in sending current
through a wire that was more than
twelve thousand feet long, thus
reaching the conclusion that the

transmission was instantaneous.
INNER
FOIL COATING

A

B

Fig. 2. A Leyden jar consists of a condenser (a glass jar) having a wide mouth coated with tinfoil,
both on the inside and outside, and extending a few inches below the top. The mouth of the jar is
usually closed by a piece of dry wood through which a metal rod is extended, reaching to the inner
coating of tinfoil, as shown in "B" above.

and the second to that of amber
and other resinous substances.
It was Mr. Kindersley, an experimenter and associate of Franklin,
who immediately recognized what
Dufay had failed to see, and that
was that the two electricities
described as "vitreous" and
"resinous" were actually positive
and negative charges.

The Leyden Jar. The next important
advance in the early study of electricity was made in 1745 with the
invention of the Leyden jar, shown
in Fig. 2. Basically the Leyden jar is a
condenser that was made using a
glass jar having a wide mouth
coated with tinfoil, both on the
inside and outside, and extending
a few inches below the top. The
mouth of the jar was usually closed
by a piece of dry wood through
which a metal rod extended,
reaching to the inner coating of tinfoil, as shown in Fig 2B. The rod
extending from the top had a small
metal ball attached. Basically, the
Leyden jar consisted of two con-

ducting surfaces separated by a
non -conductor.
As first used by Muschenbroeck,
the inner conductor was water and
the outer conductor was the moist
hand of the experimenter. Connecting
either coating with the source of
electricity charged the jar, while
the other was connected to earth.
As offen happens in the history of
scientific discovery, it seems that
this interesting device was hit upon
by at least three persons working
independently of each other. A
monk named Kleist and Professor
Muschenbroeck of Leyden are
credited with the discovery of the
Leyden jar. To this day it still retains
its name "Leyden," the city in
which it was first exhibited and
experimented with.
Using the Leyden jar, experimenters were able to work on the
mysterious
"electric-virtue" or
"effluvium" at higher voltages and
produce effects entirely unknown
before. It was Sir William Watson
who perfected it by adding the

outside metallic coating, thus enabling
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The Work of Benjamin Franklin. In
early 1747, Peter Collinson of London,
who was a Fellow of the Royal
Society, sent Benjamin Franklin a
Leyden jar that Collinson called an
"electrical tube" along with instructions on how to use it. Franklin began
a series of experiments, resulting in
discoveries that were described by
a celebrated English authority as
giving a form and dignity to the sci-

ence of electricity it had never
before possessed.
Franklin wrote Mr. Collinson a letter dated March 28, 1747 saying:
never was
"For my own part,
before engaged in any study that
so totally engrossed my attention
and my time, for what with making
experiments when can be alone,
and repeating them to my friends
and acquaintance (who, from the
novelty of the thing, come continually in crowds to see them) have,
during some months past, had little
leisure for anything else."
The results and deductions that
Franklin made during all his experiments were sent to Mr. Collinson on
a steady basis and were read to
the members of the Royal Society.
At first Franklin's letters did not meet
with a cordial reception by the distinguished members of the Royal
Society. Some were laughed at,
and none were thought to be worthy of publication in the Royal
Society Transactions. They weren't
given recognition until experimenters in other countries, notably
in France, had repeated the experiments and acknowledged the
genius of the author of the letters.
The letters at that time were not
published in the Royal Society
Transactions, but were published in
London and later translated into
French, and in France they met
I

I

I
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with greater appreciation. Soon,
word got out that French experimenters were interested in following Franklin's experimental results.
Finally, the Royal Society was obligated to reconsider the matter of
publishing Franklin's letters. In the
Royal Society Transactions for the
year 1751, there appeared a fair

and favorable account of all
Franklin's experiments up to that
time. In order to make honorable
amends, Sir William Watson wrote
the following introduction:
"On the whole, Mr. Franklin
appears in this work in light of a
very able and ingenious man; that
he had a head to conceive and a
hand to carry into execution whatever he thought might conduce to
enlighten the subject of which he
was treating; and though there are
in this work some few opinions in
which Mr. W. could not perfectly
agree with him, he thought scarcely any body was better acquainted
with the subject of electricity than
Mr.

F.

was."

important to point out that
respect and justice must be paid to
the Royal Society because when
Franklin visited England in 1775, he
was received by its members with
honor and was elected as a fellow
member. The Copley Medal was
bestowed upon him, and the
Society's Transactions were sent to
him for the remainder of his life at
no cost.
It is

The Lightning Rod. There is no
question that Franklin's contributions to the science of electricity
were numerous and comprehensive. His experiments were well

planned and skillfully executed. His
discussion of principles and his
elaboration of hypotheses were
characterized by the simplicity and
clarity of his writings on all subjects.
He was the first to perform further
research into the Leyden jar in
which he improved its sensitivity.
The discovery that gave him the

FM BROADCASTER
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the low-level audio from the earphone jack of the CD player
directly across R6. Do not try to

greatest fame was to identify lightning and electricity; also he is credited with the use of the known laws
of electricity, principally those that
he himself had discovered in the
invention of the lightning rod,
which was a means of protecting
buildings from damage by lightning.
The germ of this discovery seems
to have existed in his mind in 1749,
and it was on November 7, 1775
that the following passage appeared
in his notebook:
"Electrical fluid agrees with lightning in these particulars: 1. Giving
light. 2. Color of the light. 3.
Crooked direction. 4. Swift motion.
Being conducted by metals. 6.
Crack or noise in exploding. 7.
Subsisting in water or ice. 8.
Rending bodies it passes through.
9. Destroying animals. 10. Melting
metals. 11. Firing inflammable sub-

ments on the conducting powers
of different substances, and also
the first to study the chemical

effects of electricity, which
became extremely important in
the advancement of electrical
science.
Cavendish was the first to
explode mixtures of oxygen and
hydrogen by means of a spark,
and by varying the proportions of
each he obtained a combination
where nothing but water was the
result, thus proving the composition
of this substance.
The Laws of Attraction and Repulsion.
Reference must be made to the

Harry Cavendish. Cavendish was
the first to make accurate experi-

work of one of the most brilliant
experimental philosophers of the
eighteenth century, Charles Augustin
Coulomb. To him the science of
electricity is forever indebted for
the discovery and proof of the law
of electric attraction and repulsion.
He exhibited marvelous skill and
ingenuity when he demonstrated
that the force exerted was, as
Newton had found, that the attraction of gravitation was inversely
proportional to the square of the
distance. The methods Coulomb
devised were of such value that
many of them are still in use today,
and are being used by most quantitative researchers.
As outlined here, there was
much activity into the study of
electricity and you cannot fail to
note that the experimenters' and
philosophers' knowledge was at
that time to some degree unscientific. It consisted largely of a considerable collection of experiments
that were often brilliant and ingenious, and were at times isolated
and unrelated as well as far from
being orderly as an exact science
when comparing the research and
experiments of today. The golden
age is now and will always be the
present. It was George Santayana
who said, "Those who cannot
remember the past are condemned to repeat it."
P
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electric fluid is attracted by points,
- we do not know whether this
property is in lightning. But since
they agree in all the particulars
wherein we can already compare
them, is it not possible they agree
likewise in this? Let the experiment
be made."
Shortly after writing this in his notebook, the hypothesis was elaborated upon and sent to Mr. Collinson in
London and soon reached France,
where Franklin's suggested experiment of drawing electricity from the
clouds was taken very seriously.
Soon, the experiment was performed by Monsieur D'Alibard at
Marly, France on May 10, 1752 and a
few days later it was repeated by M.
de Lor in Paris. The results of these
two experiments were sent to the
Royal Society.

Among those studying the science of electricity during the eighteenth century, the distinguished
German philosopher Epinus must
be mentioned, as well as the
equally distinguished Englishman,
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Crystal Oscillators and Circuìts
It is often required to produce a signal
whose frequency or pulse rate is very
stable and exactly known. This is important in any application where time or
exact measurement is crucial. It is relatively simple to make an oscillator that
produces some sort of a signal, but it is
another matter to produce one of relatively precise frequency and stability.
AM radio stations must have a carrier
frequency accurate within 10 Hz of their
assigned frequency, which may be from
530 to 1710 kHz. SSB radio systems
used in the HF range (2 -30 MHz) must
be within 50 Hz of channel frequency
for acceptable voice quality and within
10 Hz for best results.

-

Frequency Stability
Measuring Up

Some digital modes used in weak signal communication may require frequency stability of less than 1 Hz within
a period of several minutes. The carrier
frequency must be known to fractions of
a hertz in some cases. An ordinary
quartz watch must have an oscillator
accurate to better than a few parts per
million. One part per million will result
in an error of slightly less than one half
second a day, which would be about
three minutes a year.
This might not sound like much, but
an error of 10 parts per million would
result in an error of about a half an hour
per year. A clock such as this would need
resetting about once a month, and more
often if you are the punctual type. A programmed VCR with a clock this far off
could miss the recording of part of a TV
show. Narrow-band SSB communications at VHF and UHF frequencies still
need 50 Hz frequency accuracy. At 440
MHz, this is slightly more than 0.1 part
per million.

Ordinary L-C oscillators using conventional inductors and capacitors can
achieve typically 0.01 to 0.1 percent frequency stability, about 100 to 1000 Hz

quency, the loop gain is unity or more and
the total phase-shift at this frequency is
zero, or some multiple of 360 degrees, the
condition for oscillation is satisfied, and
the circuit will produce a periodic waveform of this frequency. This is usually a
sine wave, or square wave, but triangles,
impulses, or other waveforms can be produced. In fact, several different waveforms
often are simultaneously produced by the
same circuit, at different points. It is also
possible to have several frequencies produced as well, although this is generally
undesirable.
In an oscillator, the feedback network

at 1 MHz. This is okay for AM and FM
broadcast receiver applications and in
other low-end analog receivers not
requiring high tuning accuracy. By careful design and component selection, and
with rugged mechanical construction,
.01 to 0.001 %, or even better (.0005 %)
stability can be achieved. The better figures will undoubtedly use temperature compensation components and regulated power supplies, together with environmental control (good ventilation and
ambient temperature regulation) and
"battleship" mechanical construction.
This has been done in some communications receivers used by the military
and commercial HF communication
receivers built in the 1950 -1965 era,
before the widespread use of digital-frequency synthesis. But these receivers
were extremely expensive, large, and
heavy. Many modern consumer-grade
AM, FM, and shortwave receivers using
crystal-controlled digital -frequency synthesis will do as well or better from a
frequency stability standpoint.

determines the frequency and stability
of the generated signal. Frequency is of
course the number of cycles per unit
time produced and is generally specified
in Hz, kHz (1000 Hz), MHz (1 million
Hz), or even GHz (1 billion Hz).
Stability is another matter. What we are
trying to express is how much the oscillator frequency will change in a certain
amount of time.

Waveforms

Duration Is The Key
The key here is the length of time.

An oscillator is basically an amplifier
and a frequency-selective feedback network (Fig. 1). When, at a particular fre-

Long -term stability is generally expressed
in frequency drift (delta F or OF) per
unit time or specified time interval.
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below 1 milliwatt (or 10 microwatts) of
noise power and assorted garbage in the
adjacent 1010 -kHz channel. This is
quite lousy performance, and unacceptable. If used as a receiver local oscillator,
this noise power would act as a "spurious" local oscillator, causing unwanted
noise from reception of signals 10 kHz
away.

C2
EQUIVALENT CIRCUIT

CIRCUIT SYMBOL

FIG 2

QUARTZ CRYSTAL AS A CIRCUIT ELEMENT
Long-term drift is caused by component
aging due to electrical, thermal, physical, and chemical changes in components over a relatively long (100 hours
or more) time period. This is generally,
but not always, permanent. This is generally compensated for by readjustment
of circuit parameters, either manually or
automatically. Short -term stability is
usually caused by component changes
due to circuit heating, warmup, temperature fluctuations, and instability of
components, both electrical and mechanical. Generally time periods here are
minutes to an hour or so. This is often
temporary and tends to follow a pattern,
but can be random due to cyclic temperature changes, etc.
Even shorter term frequency drift
involving periods of a few seconds down
to millisecond intervals is caused by circuit noise and mechanical factors (shock
and vibration). As the time interval gets
shorter, we run into random frequency
fluctuations caused by noise in the
amplifier and circuit components, as
well as naturally occurring thermal noise
generated in resistances. This noise is
generally called "phase noise" as it
appears as random noise modulation in
AM, FM, and phase modulation (they
are mathematically all related) on the
generated signal. This noise is generally
measured in a given bandwidth at some
specified frequency away from the main
carrier. This is done with a spectrum
analyzer and notch filters to notch out
the main carrier.
Note that the main carrier is often
60-120 dB higher in amplitude than the
noise level we are trying to measure.
This measurement is then converted to a
figure expressed in decibels per Hz of
bandwidth with respect to the main carrier and expressed as dBc. One often sees
34 oscillator phase noise measurements given

in specs for oscillator circuits and
prepackaged oscillators.
It is hard to say what a good figure is
as it depends on application. Low -phase
noise is important in radio receivers and
communications systems. It is less
important in applications such as computer clocks, and noncritical timing
oscillators used in digital systems and
circuits. An oscillator that has high phase noise is said to be "dirty." As an
example, suppose a 10- milliwatt output
oscillator running at 1 MHz is specified
as having -70dBc/Hz @ 10 kHz phase
noise.

Noise Power
Sounds good at first? Let's look at
the noise at 1010 kHz (1.01 MHz) in a
10-kHz bandwidth. Since noise power is
additive, in a 10 -khz bandwidth we will
have 10,000 times the noise power, or 40
dB more. The noise power would be
minus 30dBc in a 10-kHz bandwidth.
Of course, the noise spectrum is not
flat with frequency, but we will assume
for illustration that it is. In this case our
1 -MHz oscillator is producing 30 dB

This effectively overrides and effectively destroys any really good IF selectivity that the receiver may possess.
Used to drive a 10 -kW AM broadcast
transmitter, this oscillator would generate 1 watt of RF noise at 1010 kHz, causing interference with any weaker signals
on that channel. This, of course, is unacceptable. Poorly designed frequency
synthesizers would also behave like this.
If the noise spec of the oscillator were
-110 to -120 dBc at 10 kHz, this would
be much more acceptable. This concept
may prove a little difficult to understand
at first, but it is very important in practice.
The Feedback Network
The key component in determining
oscillator stability is the feedback network, assuming the amplifier portion
has relatively good noise performance.
In the amplifier, a low-noise transistor
or other active device should be used.
The more stable oscillators tend to have
better noise specs. Phase noise and drift
are manifestations of frequency instability on different time scales. The stability
of an oscillator, all other things being
equal, can be related to the rate of
change of feedback network phaseshift
versus frequency.
This, in plain English, implies something with very high selectivity and
therefore high Q, the higher the better.
These devices include quartz crystals,
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ceramic resonators, resonant cavities
(UHF and microwave only), and other
exotic devices.

The quartz crystal is the most widely
used frequency- determining element. It
is relatively cheap, widely available, and
comes in frequencies from audio to low
UHF. Frequencies in the HF range
(2 -30 MHz) are most common. Distributors
generally stock commonly used frequencies as "microprocessor" crystals. Since
these are manufactured in large quantities, they are often available for less than
a dollar. Custom frequencies specially
manufactured are generally several times
as costly. By varying the way the crystal
is cut and its size, the resonant frequency and temperature characteristics can
be controlled.
There are many different cuts that are
specified by the way the crystal is oriented and cut from the mother crystal (AT,
BT, SC, etc.). AT crystal cuts are generally used above 1 MHz. Crystals can be
operated in a mode called overtone
mode. Third overtone and fifth overtone crystals are commonly used in the
lower VHF range-30 to 150 MHz.
Seventh and ninth overtone crystals are
also used and can operate up to a few
hundred MHz. Most fundamental crystals can be operated on their third and
often fifth overtone, and higher order
overtone crystals can be operated on
their lower order overtones and fundamental, as well.
Also, spurious modes may exist in many
crystals, particularly higher overtone types,
which can be totally unrelated mathematically to any "legal" overtones or frequencies. The circuit designer must be aware of
these effects and may have to design in certain circuit features to ensure oscillator
operation on the expected oscillator and
crystal frequency. This may involve extra
tuned circuits and components to suppress
unwanted modes.

A Crystal Circuit
Figure 2 is an approximate equivalent
circuit of a crystal. This circuit is a pretty good approximation near the crystal
resonant frequency. It has two fundamental resonances, one series, the other

parallel (anti- resonant). The crystal
behaves as an inductor at certain frequencies, as well. In many crystals, the
effective series inductance may be measured in henries, while the capacitance is
a small fraction of a picofarad, and the
resistance is in the 2052 to 10052 range.
Since the Q value of a series resonant
circuit is 27tfL/R, if the frequency is 1
MHz, the series effective capacitance Cl
= .025 pF, the inductance L1 = 1 henry,
and resistance Rs = 50 ohms, the circuit
Q is 125,600. The shunt capacitance,
C2, is usually a few pF. This resonator
would have a bandwidth of about 8 Hz
at 1 MHz center frequency. Contrast
this with a typical Q of 100 at 1 MHz
with a 10-kHz bandwidth obtainable
using conventional small size coils and
capacitors.
The crystal gives a 1250 times

improvement in this example. Crystals
may be purchased for series or parallel
operation. Parallel crystals are usually
specified with a circuit capacitance (usually 18, 20 or 32 pF) load. This capacitance is that with which the crystal will
operate on its marked frequency. Series
crystals do not have this specification.
Commonly parallel crystals are fundamental types and series crystals overtone types, but there are many exceptions to this rule, so no reliable data can
be assumed for any crystal. Either a
series or parallel crystal usually will work
in a given circuit, but the oscillation frequency may not be as marked. This discrepancy could be several kHz, with
inability to adjust the frequency to specs.
The crystal should be placed in a suitable test circuit and measurements made
to obtain reliable data
Crystal -oscillator circuits are similar to
L -C oscillator circuits, often substituting
the crystal for L-C components. In some
circuits the crystal is used as a series resonator, in others as a parallel inductor or
resonator. The main difference is that in
an L -C oscillator we can employ a tapped
or multi -winding inductance. Since we
cannot install taps on a crystal, capacitance divider techniques and configurations are used instead. It is no trick at all
to get stability an order of magnitude better than the best L -C oscillators from a
crystal oscillator. A few parts in a million
(ppm) would be typical. (One ppm =
.0001%.) With careful design, proper
choice of crystal cut, and the use of tern perature compensation, 1 part in ten million is achievable over a reasonably wide
(50 degrees C) range without too much
trouble.
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These circuits are called temperature- compensated crystal oscillators
(TCXOs). With solid -state components
the entire crystal and associated circuitry can be placed in an oven heated by a
watt or less of power, and the internal
temperature maintained at a specified
figure (60 to 85 degrees C typically).
Stabilities of another order of magnitude (1 part in 100 million) can result.
These are called oven -controlled crystal
oscillators (OCXOs) and can be obtained
as prepackaged assemblies. There are
circuits in which the amplitude of oscillation is also regulated with automatic
gain control, keeping the amplitude of
oscillation within the linear region of
the circuitry. It is also possible to do this
with L -C and crystal oscillators, rather
than depending on circuit nonlinearity for
amplitude limiting. The Wein Bridge
oscillator is an example of an R-C oscillator
that uses a tungsten-lamp filament or a
thermistor to do this. This improves noise
performance, waveform purity, and frequency stability, as it minimizes drive to the
crystal. This helps to keep thermal frequency drift to a minimum. However,
these circuits will not be covered here, as
they are not generally encountered by the
hobbyist or experimenter.

At a frequency where the crystal is
series resonant, the base is effectively
grounded. This allows oscillation, the
transistor acting as a common base
amplifier at this frequency. This oscillator is efficient and has a good power output (10 -20 milliwatts); but the stability
and phase noise are not the greatest,
since the base circuit resistance in series
with the crystal lowers the operating Q
somewhat.
It is also somewhat susceptible to
stray oscillation modes, since there is litde selectivity in the crystal circuit other
than the crystal itself. By tuning L1 and
Cl over a wide range, it is possible to

produce oscillation on unwanted overtones and spurious modes. Also, stray
capacitance across the crystal and associated leads may allow for uncontrolled
spurious oscillation, and off frequency
operation away from the true series resonant frequency. The crystal has to be
specially ordered with an offset in frequency to get the exact desired frequency.
This has to be determined by experiment. A series inductor or capacitor in
the base circuit can be used to adjust or
"pull" the frequency somewhat. Replacing
the crystal with a dead short allows the

circuit to function as a straight common
base oscillator. This circuit is OK for

general -purpose use, but it is not recommended where critical frequency control
or phase noise is an issue.

Logic Gate ICs
Figure 4 is a circuit using logic gate
ICs. A crystal is used as a parallel inductor together with capacitors C1 and C2
to form a resonant circuit, with an
inductor (xtal) and tapped capacitor network. There is a 180- degree phase
inversion at resonance. The CMOS
logic gate (74C00N, 74C04, CD4049,
etc) used as an amplifier supplies the
other 180 degrees phaseshift. This circuit, actually a "Pierce" oscillator, is very
simple and cheap, and is widely used in
digital applications.
Like the previous circuit, it has less
than ideal phase noise and in addition,
can overdrive the crystal with its high
drive voltage, causing spurious operation. Use of fast logic chips and too
much feedback can cause unwanted

third overtone operation, producing
clock frequencies around three times
that expected. A resistor, R2, in series
with the output of the logic gate can be
used to control drive and is typically a
few hundred ohms to several ka2. Cl can
be made variable to adjust frequency.
A parallel -mode fundamental crystal
is best used with this circuit. The oscillator output can be fed to another gate
on the same IC chip to square it up and
buffer it before using it to drive other
circuits. This circuit is not the best one
for use in critical applications needing
really good stability and low phase noise.
It is fine for digital system and computer clocks, microprocessors, and as a reference for frequency synthesizers where
lowest phase noise is not necessary. We
are not implying that the noise performance will be really rotten, only that it
will not be as good as can be obtained

Grounded -Base Oscillator Circuit
Figure 3 is a circuit of a grounded base oscillator, using the crystal as a
series resonator. This circuit is usually
used for overtone operation. It is simple
in concept. The transistor Q1 is biased
in the active region as an amplifier. A
resonant circuit LIC1 is placed in series
with the collector. Note that Ce is a relatively "small" capacitor (not the usual
470 pF to 0.1 pf we might use in an RF
amplifier stage). Ce is used to bypass the
emitter resistor. The internal collector
to emitter capacitance, Cc, provides
feedback to the emitter, the ratio set by
36 the values of Cc and Ce.
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using other circuits. Even a poor crystal
oscillator is usually quite "clean" as compared to a good L -C oscillator.

Conventional "Pierce" Type Oscillator
Figure 5 shows a more conventional
"Pierce" -type oscillator using a JFET. It
uses fundamental mode crystals. It is
simple and, with a low -noise JFET or
transistor, is reasonably decent and reliable as to performance. The capacitance,
Cl from collector (or drain) to ground
controls the feedback. A parallel -mode
crystal is used, and a shunt capacitance,
,

C2, across the crystal can be used to
adjust frequency. This circuit is good in
applications where a number of crystals
must be switched in and out over a frequency range, as there is no tuning
required.

Tuned Plate -Tuned Grid
Figure 6 is a JFET equivalent of the
old- fashioned vacuum tube "tuned

plate -tuned grid" oscillator. It is useful
for overtone operation and uses parallelmode crystals. Basically, the drain circuit
contains a tuned circuit, L 1 and C 1,
tuned slightly above the expected output
frequency, therefore looking inductive.
By feedback via the collector to drain
capacitance, the input resistance of the
JFET appears as a negative resistance.
This allows oscillations to start. As in
the previous circuit, shunt capacitance
across the crystal, C2, can be used to
adjust the output frequency to specs.
This circuit configuration was widely
used in the vacuum tube days as an overtone oscillator. However, it can work
well with fundamental -mode crystals as
well.

Colpitts Crystal Oscillator
Figure 7 is a Colpitts crystal oscillator
using a transistor and a parallel -mode
crystal. The crystal acts as an inductance
in this circuit. A large value capacitive
divider is used between gate, source, and
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ground; and a small series capacitor is
placed in the crystal circuit. The ratio of
C2 +C3 to Cl should be as high as possible, 5 to 10 to 1 is usually used. Typical
values are shown in the circuit. This circuit places little loading on the crystal,
and the relatively high values of C2 and
C3 "swamp out" variations and drift
caused by variations in device characteristics. Frequency is adjusted with Cl . A
relatively clean sine wave appears at the
emitter of the transistor.

Base -Overtone Oscillator
Figure 8 is a conunon base -overtone
oscillator, which uses a series -mode crystal. It is somewhat better than the circuit
of Fig. 1 as the crystal sees a low-drive
impedance and feeds a low-load impedance, keeping the effective Q somewhat
higher. It is also more predictable as to
output frequency, as the crystal can be
operated exactly at series resonance without circuit problems, and its loading can
be controlled. A small inductor, L2, is
placed across the crystal to tune out its
shunt capacitance. This circuit can be
made with high selectivity by using a high
Q circuit for L1, Cl, and C2, and this
enables predictable high -order (7th and
9th overtone) operation, with little difficulty and good performance.
While there are other crystal- oscillator circuits, we cannot cover them all
due to space limitations. However, most
of the circuits that the experimenter or
service technician is likely to encounter
have been covered, and the reader can
consult the literature for others, as well
P
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JOHN (OVINE

Bi -Pedal Walher Robot, Part 2
Part 2 of our bi -pedal
robotic walker. Sorry for the delay
between articles, but the mechanics of
building a bi -pedal walker are greater
than I realized. Well let's continue. As I
expressed in Part I (published in the
June issue) a three- servomotor leg may
be one servomotor short. This turned
out to be the case. I assembled two
three- servomotor legs, and, attaching
them together via a hip -bar, I manually
moved the servomotors to make the legs
walk. I did this just to get an idea of how
the programming should run. What I
found is that I didn't have enough
"degrees of freedom" in each leg to
move the legs convincingly enough for
me to believe I could program the legs
to walk.
Aside from this, another problem
reared its ugly head. Despite using a
strong epoxy glue to mount my connecting pieces to the servomotors, the connecting pieces broke off when a little too
much force was applied. The smooth
plastic surface of the servomotor didn't
provide much bite for the epoxy to hold
on to.
To correct this gluing problem, I
roughed up the plastic mounting surfaces of the servomotors using a coarse
wood file. Next, I roughed up the
mounting surfaces of the wood components. Instead of mixing an epoxy, I used
Welcome to

Secure the glued wood components to the servomotor using a couple of rubber bands. Let the
glue setfor 24 hours before proceeding with the

project.

general -purpose glue. I placed an even
coat of glue on all mounting surfaces.
Make sure to mount the 4 -40 screws and
binding posts into the wood components before mounting them to the servomotor.
Then I secured the glued wood components to the servomotor, using a couple of rubber bands. Let the glue set for
24 hours before proceeding with the
project. Aside from roughing up the
mounting surfaces, you can pretty much
use the directions from Part 1.
The five diagonal holes at the end of
the U- Bracket mate to the holes to a
stock Hi -Tec servomotor horn. Mount
the servo horn to the inside of the UBracket, using #4 x34 -inch sheet metal
screw. Place the servomotor shaft to its
center position. Slide the binding head
post screw through the hole on the
opposite side of the U- Bracket. Then
slide the servomotor shaft into the horn
and secure with the horn screw.
a Servomotor Leg
Each leg is made using four servomotors, and two legs equal eight servomotors. After working with one of the legs,
I quickly realized that while the PIC
Microcontroller will not have a problem
operating the eight servomotors, trial
and error testing to position the servomotors and experiment with a walking

gait would be unrealistic. So what I
needed is to find a way to dynamically
control the eight servomotors, so I could
test leg position and steps before programming the microcontroller.
I found what I thought would be a
suitable Windows program that is capable of dynamically controlling eight servomotors in conjunction with a PIC
microcontroller. The main Windows
program serially sends servomotor position information to the PIC microcontroller. The PIC microcontroller reads
the serial information and outputs the
proper pulse information to the servomotor. Unfortunately the program only
issued updates to the servomotors upon
user intervention (when the user
changed a servomotor position). This
created a situation where the servomotor would move to the desired position,
but not maintain its position. Since the
position command to the servomotor is
only provided once, the servomotor
could easily fall or drift to any position.
This doesn't work for designing a walking program because the legs need to
maintain their position while other servomotors in the leg(s) are moving. So
what I needed was a program that continually updated all the servomotors'
positions. Since this tool(s) was not

Building

The smooth plastic surface of the servonuuor
didn't provide much bite for the epoxy to hold on
to. To correct this gluing problem, I roughed up
the plastic mounting surfaces of the servomotors
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a coarse wood file
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Place the servomotor shaft to its center position.
Slide the binding head post screw through the
hole on the opposite side of the U-Bracket.

eoa
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While this stand works, it is a little small (short)
At times the leg can lift and
topple itself along with the stand. It appears
possible that when both servo motor legs are
attached they will be able to lift and walk with
the stand in place.

for the application.
175

I

175

I

The Visual Basic program I wrote has been tested under Win95 and Win 98. The program continually
updates each servomotor position, but not as quickly as neededfor completely smooth operation.

and/or improved versions of this program may be downloaded for free from:
wtow. imagesco.com/catalog/biped/walker. html.

available, I had to write a program and
build the tools myself
The Visual Basic program I wrote has
been tested under Wm95 and Wm 98.
The program continually updates each
servomotor position, but not as quickly

for a few seconds before coming back
into sync-not what we want to happen
when learning how to walk.
Of course, if I take the time I could
implement a full handshaking scheme
between the PC and PIC to eliminate
any serial errors from creeping in, but
I'm not sure at this point it is necessary.
A screen image of the PC program is
shown above. Right now the program
accesses the COM2 port at 2400 Baud.
By the time this goes to press, I'll add a
COM port option to the program for
the user to choose a different COM
port. In addition, I am not too thrilled
with the knob controls for changing the
servomotor position. I think it's a little
hard to adjust so I may change this to
sliders. In any case the current version

as needed for completely smooth opera-

tion. The servomotor movements are
jumpy, due to the slow updating speed.
The main programming speed bump
problem turned out to be the serial communication. When I pushed the communication faster than 2400 baud, errors
crept into the serial data stream. A few
error-checking schemes I tried, while
reducing errors, did not eliminate them
completely; and this is unacceptable.
When an error creeps in, three or four
servomotors could jump out of position

O

Schematic
The schematic for the PIC microcontroller is shown in Fig. 1. Communication
from the PC is through the DB -9 connector.
The RBO to RB7 line connects to the
servomotor's control line. The +5V in
and the ground to the servomotors are
not shown. When operating this circuit,
I used a separate 5 -volt battery power
supply for the servomotors.
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Fig. I. This is the schematic for the PIC Microcontroller circuit. The RBO to RB7 line connects to
the servomotor's control line. The +5v in and the ground to the servomotors are not shown.
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NW'
Just using one leg, I have been able to lift the
stand completely with one leg and tilt it to the
left and right without falling. This is more than
39
what I had expected to do at this point.

Getting A Leg Up
Follow these instructions to assemble
a four- servomotor leg. The bottommost
servomotor is aligned horizontally, so
that the servomotor action will tilt the
upper portion of the leg left or right.
The next three servomotors are aligned
vertically. Each servomotor connects to
the base of the next servomotor using
two of the four base holes in the UBracket. The 4 -40 machine screws fit
through the holes and are secured using
4-40 hex nuts.
Once the leg is assembled, you will
come to realize as I did, that a single
freestanding leg will easily topple over

when testing. We could connect two
legs together using a hip -bar, but then
both legs will topple over as soon as we
starting testing.
What I decided to do was to build a
stand to hold the legs in an upright position. This would allow me to run tests
with the legs without too much concern
of the legs toppling over. The stand I
built, holding one four -servomotor leg is
shown in a photograph. While this stand
works, it is a little small (short) for the
application. At times the leg can lift and
topple itself along with the stand. On
the advantage side, it appears possible
that when both servo motor legs are

LISTING

1

PIC Program
The PC program communicates servomotor position to a PIC microcontroller.
The microcontroller sends out the position signal to each servomotor. I wrote the
microcontroller program using the PICBasic Pro.
Servomotor Controller
dO VAR
d 1 VAR
d2 VAR
d3 VAR
d4 VAR
d5 VAR
d6 VAR
d7 VAR

Next Month
Next month, we will incorporate our
second leg into the project.
P

Cyclopedia

`Pause to stablize circuit

`Gather updated pulse width values from PC
Serin PORTA.1,4,(30,gout, [7,11],d0,dl,d2,d3,d4,d5,d6,d7)
gout:
`Output servo information to servomotors
PORTB.O, d0

PORTB.1, dl
PORTB.2, d2
PORTB.3, d3
PORTB.4, d4
PORTB.5, d5
PORTB.6, d6
PORTB.7, d7

&

Electrical

$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 $6.99 (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

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS

`Servomotor 1
`Servomotor 2
`Servomotor 3
`Servomotor 4
`Servomotor 5
`Servomotor 6
`Servomotor 7
`Servomotor 8

GoTo start
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time; I was basically checking the software. Even so, just using one leg, I have
been able to lift the stand completely
with one leg and tilt it to the left and
right without falling. This is more than
what I had expected to do at this point.
The U- Brackets are aluminum and the
bottom servomotor uses the U- Bracket
as a base. The metal is slippery. I plan to
secure a rubber base to the bottom of
these brackets to make it less slippery,
which will help facilitate walking.

ETT1- Wireless

start:

PulsOut
PulsOut
PulsOut
PulsOut
PulsOut
PulsOut
PulsOut
PulsOut

Results So Far
The results so far are promising. I
have only tested one leg for a very short

Wireless & Electrical
Cyclopedia

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE

Pause 250

attached they will be able to lift and walk
with the stand in place. Depending upon
the results of the tests I am running, I
may need to build a larger stand where
the legs will hang like a puppet.

For those who do not have a PICBasic Pro compiler, a downloadable HEX file
of this program is available from the same page as the VB program. The HEX
file can be uploaded into a 16F84 PIC Microcontroller.
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#166 -By Hugo Gernsback.
Here is a collection of 21 April
Fools Articles, reprinted from
the pages of the magazines
they appeared in, as a 74page, 8%

x

11

-inch book. The

stories were written between
1933 and 1964. Some of the

devices actually exist today.
Others are just around the comer. All are fun and

almost possible. Stories include the Cordless
Radio Iron, The Visi- Talkie, Electronic Razor, 30Day LP Record, Teleyeglasses and even Electronic Brain Servicing. Get your copy today. Ask
for book #166 and include $9.99 (includes shipping and handling) in the US (First Class), Canada and Overseas (surface mail), and order from
CLAGGK Inc., P.O. Box 12162, Hauppauge,
NY 11788. Payment in US funds by US bank
check or International Money Order. Allow 6-8
weeks for delivery.
MAO5
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PIC tronìcs
TJ BYERS

The World Of Analog
PIC- tronics, your
monthly column for PIC projects
and programming. I hope you enjoyed
last month's project, a scale -model traffic light. I know I did. Although flashing
lights are fun and a favorite PIC subject,
microcontrollers can do more serious
work. This month the PIC meets the
analog world -I'm going to kick things
up a notch and show you how to interface the PIC to an analog sensor.
Moreover, it gives me an opportunity to
talk about how the PIC communicates
with the real world using an analog -toWelcome back to

digital (A/D) converter.
The project is a temperature monitor
with an over/under temperature alarm. I
developed this device in response to a real life incident-an overheated incubator. At
the time I was helping a local elementary
school with a nature project that involved
hatching chicken eggs. Well, there was a
power surge that shorted out the heater
switch and turned the incubator into an
oven. You can guess the rest-hard-boiled
eggs. Not cool! Had there been a temperature monitor, at least an alarm would have
gone off or the heater disconnected.
When designing this project, I realized that the alarm could also detect

when the temperature drops too low, as
would be the case if the temperature
inside a greenhouse dropped too low for
your precious orchids. The alarm is
pushbutton programmable with a range
of 0°F to 128 °F and can sound a buzzer
or activate a relay. An up/down switch
determines if the alarm triggers on a rising or falling temperature. In addition to
the alarm feature, the monitor displays
the current temperature and alarm temperature on a two -line LCD.

LCD
DISPLAY

SENSOR
READ

play. I'll be using this module often as
the column goes along, so you may wish

to keep a copy if it on your hard disk for
future PIC- tronics projects. The third
module in the diagram contains LCD
display information that's specific to this
project. I've printed a few lines from the
module below so that you can see what I
mean when I say "project specific."

OverTemp Project- Specific LCD

PROJECT
SPECIFIC
TEXT

Messages

Normal_Message

1. Modular programming uses satellite
codes that are linked to a Main Program.

Fig.

gramming works, take a look at the
"flow" diagram in Fig. 1. This diagram
shows just a few pieces (modules) of the
complete program, not the whole program, but it illustrates the concept.
The actual temperature over /under
program is the Main Program code listed in Fig. 2. Focus on the bottom eight
#include lines (under Modules) for this
discussion. The statement #include
tells the Main Program that there are
eight satellite codes-modules -that
are part of the total program. The first
is the temperature sensor routine,
which converts an analog voltage into
serial digital data for input to the PIC.
It's contained in the module labeled
ADC083 I.INC.
There's also a standard library module (LCD.INC) for a two -line LCD dis-

bcf STATUS,RPO
;clear bit
bsf STATUS,RP1
;set bit
movlw
`T'
;the letter T
movwf
0x30
movlw
`E'
;the letter E
movwf
0x31
movlw
;the letter M
movwf
0x32
movlw
`P'
;the letter P
movwf
0x33
movlw
;the symbol :
movwf
0x34
movlw
movwf
0x35
L

ADC0831

LM34
IN

REF

PIC

DATA

RA4

CLK

RA3

RB2RB7

LCD
DISPLAY

RAO
RBO

Making It Modular

LM336

All code can be downloaded for free
at www.gernsback.com. Due to space limitations the code isn't presented in print.
As promised, I'll keep the code simple by
using predefined modules. In case you
42

don't understand how modular pro-

-

RBt

RAO

SWITCHES

Fig. 2. The over/under temperature monitor and alarm block diagram.
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ALARM
OUT

the Set Up Routine defines them as
input or output.
That brings us to the Main Line
Program. This is where it all happens, so
let's take this one line at a time. There are
two dominant commands here: Call and
Goto. Call initiates a routine that begins
with a Call label. For example, "call
read ADC0831" executes a routine that
runs the code in the ADC0831.INC module, which reads the output voltage from

+5v

Fig. 3. There are a variety of methods you can
use to interface the alarm pin to a buzzer, relay,
or other actuators. This pin goes high when the
alarm is tripped.

Next month's project will also use an
LCD display and will need its own module of LCD messages. What we have for
this project are two project -specific
modules
(LCD_MSG.INC
and
CHK_PUSH.INC) and five standard
library modules. When the Main
Program is assembled into HEX format
for programming the PIC chip, the coding in these modules is included.

Making It Happen
The program begins with the usual
header of commands that turns on and
off different functions inside the chip.
For this project the internal 4 -MHz
clock (INTRC) is enabled and a clock
output (CLKOUT) pin is enabled for
the ADC0831 data converter. By using
the PIC clock, I have eliminated several
external components often associated
with the ADC0831. The watch -dog
timer (WDT) is off, as are the power-up
(PWRTE) and low -voltage programming (LVP) routines. The last statement
(LVP_OFF) frees up an output pin that
is now used for the LCD display.
Next the PIC registers are assigned to
specific tasks, such as the LCD display
and ADC0831 chip data. Finally, the
16E628 pin numbers are assigned, and

the temperature sensor. Not all Call commands initialize modular routines.
Although that's what they are mainly used
for, they can also run subroutines nested
inside the main program.
For example, the first line of the Main
Line Program calls an embedded routine (call load_alarm_value) that checks
for a temperature limit and to see
whether that limit should trigger on the
rising or falling edge. However, right on
its heels is a call command that turns on
the LCD by calling the routine contained in the LCD.INC module.
The program moves on to the next

section- `Main_Loop' -where

all the

real action takes place. Like the section
title says, it's a looping routine that constantly compares the sensor temperature
to the alarm set point and springs into
action if it detects an over/under ternperature condition. By the line: it reads
the value input from the sensor and
scales it for output for a temperature
reading to the LCD. It then compares
the temperature to the alarm temperature. The sensor temperature is displayed on the LCD just above the alarm
set point temperature line.
Next, the program checks to see if
one of the pushbuttons is pressed. If it is,
it means you're changing the temperature limit up or down. This routine, listed in the CHK_PUSH.INC module, is
specific to this program only -but I may
modify it to fit a standard module for
future projects because of its versatility.
The final line tells the loop to go back to
the beginning and do it again. If at some
point the routine breaks out of the loop,
the program goes to one of the modules or
nested subroutines in the Main Program.
When that little detour is completed, you'll
find a Return command (see the last line of
the Load Alarm Value routine), which
essentially returns the looping routine back
to the point where it left off.

Making It
When I started this column I
promised that I wouldn't belabor the
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PARTS LIST
LM34 temperature sensor
LM336 -2.5 voltage reference
ADC0831 A/D converter
16F628 PIC microcontroller
16 X 2 LCD display
Toggle switch
Pushbutton switch (2)
A kit of the above parts is available
for $28 from Futurlec (www.future
lec.com), 1133 Broadway, Suite 706,
New York, NY 10010, and includes a

programmed PIC. A programmed PIC
is also available separately for $12.

programming aspects of the project so
that readers who wish to just build the
darn thing will have equal time. That
time has come for this installment.
The temperature monitor consists of
four IC chips: an LM34 temperature sensor, an ADC0831 A/D converter, an
LM336 voltage reference, and a 16E628
PIC. The remaining components are an
LCD display and direction switches. Here's
a block diagram of the circuit (Fig. 3).
The LM34 is a precision IC temperature sensor with a linear voltage output
that's equal to 10 mV per degree
Fahrenheit. At 100 °F the output voltage is
1.000 volts. Although the LM34 output
voltage range extends from -50 °F to
+300 °F, I've limited the range from 0 °F to
128 °F by grounding the sensor (a negative
power supply is required to pull it under
zero volts) and limiting the A/D input voltage range. I figured that if the eggs got hotter than 128 °F, it was too late.
Furthermore, these numbers fit better with
an 8-bit A/D converter and 8 -bit
16F826 something you want to keep in
mind if you plan on programming your
own sensor projects; keep the math simple.
The next stage is the analog-to- digital
converter, commonly called an A/D or
ADC. I've read and written books on using
these devices, so I'm gonna keep this just to
the project at hand so that this function
doesn't become an article by itself.
Basically, the ADC0831 chip has an input
range that's scaled by a reference voltage.
For this application, the scale is zero to
1.280 volts, which translates into 256 bits
and 128°E Hmm, and you wondered why
I wrote a scaler software routine that
divides the A/D input by two: 256/2 = 128,
which now goes to the LCD. (Sony for the
programming backslide.) The reference
voltage is established by an LM336 chip.
To minimize PIC pins and leave room 43
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for expansion, I chose an ADC0831 A/D
converter, which has a serial data output
that's known as Microwire. Some day I'll
go into the details of Microwire communications (which are described in the
ADC0831.INC module), but not today.
Suffice it to say that the serial interface
uses about half the number of input pins
that a parallel interface demands.
The LCD is a generic display that
you can buy from several sources. What
is unique about it is that it, too, uses a
form of serial interface called "nibbles" -one-half of a byte, or 4 bits.
Again it's done to reduce the number of
pins needed to interface the PIC to the
outside world.
The final two components are the
switches and a buzzer or relay of some
type. This I'm going to leave to you, but
I will make some suggestions as shown
in Fig. 4. Oh, I'd bet you'd like to see a
schematic by now. Okay, here it is (Fig. 5).
As always, you can build this yourself
from scratch using the programs located at
wvww.gernsback.com. Or you can buy a programmed PIC and major components
from the supplier listed in the Parts List.

humidity sensor and a second LM34 temperature sensor into the mix. To do that the
ADC0831 will have to be changed to an
ADC0834-a four-channel version of the
A/D used for this project.
The LCD module will be upgraded,
too, to display four lines instead of two.
There is a direction to this, which may be
an eventual weather station or smarter
robot. Temperature and humidity sensors
can always be replaced with sonic and light
sensors. The focus is on making the PIC
aware of its surroundings, whatever they
may be. `Til then, have fun!
P

Coming Up Next Month
Next month I'll continue with the analog interface theme by introducing a

www.poptronics.com/
interactive

Poptronîcs
Interactive Edition
Projects ...Courses...Articles...a more

it on the
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ISLET VCR
V CR
CR055 REFERENCE
This 172 -page reference contains
both model and part- number cross references updated as of Feb, 1997.

Fig. 4. Schematic of the over/under temperature monitor and alarm. The pins are shown as they
physically appear on the chips. For the sake of clarity, the PIC VDD and GND lines have been moved,
so you will notice a duplication.
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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 looseleaf 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 credit card.
Visa
M a st er Car d Exp. Date

J J

Card No.

New York State sesidmta must add applicable local
sales tax to total US Umfis clay. Use US bank check
0802
htt ma&iul Money Order.
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READERS' QUESTIONS, EDITORS' ANSWERS
CONDUCTED BY DEAN HUSTER

Cereal Port:
Battle Creek, Michigan
reading up on interfacing the
serial and parallel ports on my computer.
However, it seems that while the parallel
port always uses a 2Spin connection, the
serial port sometimes uses a 25 pin as well as
the 9-pin connection. I was wondering how
to tell if a 2S pin jack/plug was for serial or
parallel use. Thank you. -J.R., via e -mail
QI have been

AWell, the title sounded cute at first.

More than likely, if the cable is male
on both ends, it'll be a parallel cable; but
use an ohmmeter to check continuity of
all 25 pins just to be sure. Often times,
there may be only a few wires in the
cable and so it will only work for serial
applications. Other times, you may run
across a "null- modem" serial cable

where some pin switching goes on,
much like what happens with a crossover
cable for CAT-5 computer networking.
Above all, don't forget that DB -25 connectors may be in use on cable or equipment, but it doesn't mean that the "port" is
serial or parallel. Oddball equipment can
use those connectors for anything at all,

HOW TO GET INFORMATION ABOUT ELECTRONICS
On the Internet: See our Web site at
www.poptronics.com for information and files
relating to Poptronics and our former maga-

But then I discovered that Battle
Creek, the serial ... uh, cereal capital of
the world, isn't even on one of the lakes.
They have HOMES there, but not the
kind I needed this time.
When I built my Altair back in 1975,
the serial ports were 25 -pin "DB -25"
connectors. That was, in fact, so much
the standard connector for serial ports
that those connectors were often erroneously called RS -232 connectors. That
standard carried through the first IBM
PCs, and there always was confusion for
many people as to which connector on
the back of the computer was which, for
they all looked alike.

zines (Electronics Now and Popular

It took folks quite a long time to realize
that it was pretty silly to use a 25 -pin connector for a communication link that only
had 4 wires. Gradually, as newer computers
were developed, the large 25 -pin connector
was replaced by the now -familiar 9 -pin (DB9) connector. Whether using the DB -25 or
the DB -9 connector, the computer uses the
male version for the serial ports, while the
parallel port uses the female DB -25.
With cables, you have to be more
careful. Just because there is a DB -25
connector on either end does not mean
that the cable is good for serial or parallel use. Cables can be made up with any
combination of connector sexes on the
ends, depending upon the application.
For instance, to connect two computers
together using their parallel ports, the
cable has to have male connectors on
both ends. For connecting two serial
ports together, both connectors must be
female. A cable can be an "extension
cord," having a male connector on one
end and a female on the other.

information from www.icmaster.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

Hauppauge, NY 11788; Tel: 631 -592 -6721.
To ensure receipt of the correct material,
readers must supply complete information on
the article or issue that they wish to buy.

Electronics) and

links to other useful sites.
To discuss electronics with your fellow

enthusasts, visit the newsgroups sci.elec
tronica.repair, sci.electronics.components,
sci.elet;tronics.design, and reo.radio.ama
teur.hcmebrew. "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 www.hitex.com/chipdir/, or try addresses such as www.ti.com and www.motoro
la.com (substituting any company's name
or abbreviation as appropriate). Many IC
data sheets can be viewed online:
www.questlink.corn 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

Books: Several good introductory electronics books are available at RadioShack,
inducing 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 TheARRL Handbook
for Radio Amateurs, comprising over 1000
pages of theory, radio circuits, and ready-tobuild projects, available from the American
Radie Relay League, Newington, CT 06111,
and from ham -radio equipment dealers.

Back issues: Copies of back issues of and
past articles in Electronics Now, Popular
Electronics, and Poptronics can be ordered
on an "as available basis" from Claggk, Inc.,
Repr nt Department, P.O. Box 12162,
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Poptronics 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, TVs,
VCRs, audio equipment, and some computers are available from Howard W. Sams &
Co., Indianapolis, IN 46214; (800-428 -7267).
The free Sams catalog also lists addresses of
manufacturers and parts dealers. Even if an
item isn't listed in the catalog, it pays to 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, 130 N. Cutler
Dr., N. Salt Lake, UT 84054.

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
numbers usually match ECG; SK numbers
are different.
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,
Newington, CT 06111; (www.arrl.org). A
hamfest 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.
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including power distribution, so don't
make any rash assumptions.

Smart Outlet Box
that can sense the
current when an apparatus is turned on
and turns on another? For example, I turn
on my table saw, and the shop vac will automatically come on. -C. W via e-mail
QDo you have a circuit

AHeathkit used to sell the GD -1295
"Smart Outlet Box," a switched outlet
strip that did exactly as you described.
And now, a few quiet moments for
Heathkit. [Silence.] I always like the
smart box idea, but didn't necessarily
like Heath's implementation because it
was sensitive to some of the control
loads and might not necessarily actuate
properly. I quit using one with the computer I was using back around 1988
when it went into a series of quick multiple on -off cycles. Also, Heath's was
line- operated, so had to be limited to the
inside of an enclosure.
Figure 1 is a circuit I put together that
seems to work just fine. It's a little more
complicated than Heath's original circuit, but it's isolated from the control
load by Tl, is sensitive enough to trigger on the 13 milliamp load of a muffin
fan, and seems to work fine when triggered by universal motor loads or fluorescent lights. It's designed to operate
from a simple +12 volt regulated or
unregulated supply, such as a simple
"wall wart" adaptor.
Tl is the current -sense transformer. I
chose a toroid core from an old computer power supply. The secondary is
around 100 turns of 22 -gauge magnet

wire. The hot side of the line is poked
through the core as the primary. You
need to select a core that can handle
lower frequencies rather than radio frequencies. My core wasn't all that great,
probably designed for a 20 -kHz switching supply, but still worked fine. The
core saturates quickly, so the output
waveform is a really peaky-looking thing
rather than a sine wave. D1 and D2 clip
the output waveform to protect the opamp and is capacitively-coupled to the
op -amp input by CI. Resistors R1 and
R2 set the bias on the non -inverting
input to half the supply voltage, while
R3 through R5 do the same for the
inverting input. IC 1 a forms a comparator. Its output is rectified by D3 and filtered by C2 and R6, which set up a time
constant so that the circuit won't be triggered or affected in any way by spikes or
an oddball waveform that a controlling
load may have. This DC voltage triggers
another comparator, which drives the
output transistor, Ql. Ql acts like a
switch to turn on the relay, while D4
protects Q1 from reverse voltage spikes
from the relay coil.
I added R4 so that the circuit can be
finely adjusted to accommodate small
control loads. If you're going to use the
circuit with large loads (table saws come
to mind here), you can eliminate R4 and
just connect the junction of R3 and R5
to pin 2 of IC1a. R4 is adjusted so that
the output of ICI a is near zero volts
with the control load turned off and the
relay switches in reliably with the load
on. I connected an oscilloscope to ICla
pin 1 and adjusted R4 to the center of
the range that produced a waveform,
making sure that pin 1 went to zero

when the load was turned off. R9 and
R10 help pull the low -level saturated
output voltage of Ulb down so that Q1
won't turn on at that point. Some opamps just won't go quite low enough to
do the trick by themselves.
Use a relay with a 12 -volt coil. You
might have to use this relay to control a
larger relay (normally called a contactor)
for heavy loads. Be sure to enclose the
circuit, especially the 120 VAC mains
portions, in a secure, grounded metal
box. Mounting the box to the metal
frame of your table saw will probably do
the grounding trick. I'd suggest a line
cord and outlet in the box for powering
the table saw, kind of like a single -outlet
extension cord, with the black hot wire
routed through the toroid before being
connected securely to the hot side (brass
color) of the receptacle. That way,
everything is safe and enclosed. The best
way to handle the power supply in this
particular application is to build one
from scratch so that it can be included
within the box. I'm afraid that any wall wart solution would end up constantly
falling out of its outlet from the saw
vibration or would present a trip hazard
if plugged into another outlet.

"Well!" said Mr.

Benny.

I have been trying to design a circuit that
would let me know when a home water
pump, which is 200 feet underground, turns
on and off. I think there may be a leak
underground, causing the pump to run often
to keep the pressure built up. The circuit
could pick up a signal on the power line that
goes to the pump, operating a relay that
would turn on a lamp for the length of time

LOAD TO
BE SWITCHED
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Fig. I. A current -sense transformer coupled to a comparator/rectifier circuit can be used to indicate
46 the status of an appliance or circuit or to remotely control a secondary load.
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Fig. 2. This annunciator circuit is used in conjunction with the circuit of Fig. 1 to provide an audible indicator for monitoring the actuation of a load in a remote location. The specific application
here is the monitoring of a deep-well submersible pump to help detect underground leaks.

the pump is running. In addition, at the
time the pump turns on, I'd like a door bell

ring for 5 seconds, stop for 5 seconds, and
ring again for S seconds. Then when it stops
running, the bell will ringjust one time for
5 seconds.-KS., Philadelphia, PA
to

the title to this item doesn't make
sense to you, run it by Grandma and
Grandpa for an explanation. The first part
of this one is easy. Notice how I grouped
two questions together that had a similar
application solution? When I read the second part, I thought you were pushing your
luck with me with that extra bit of annunciator design. Then I realized that the audible announcement would be needed if
you're going to be alerted to a problem
with a leaking pressure system. I, too, have
a 200 -foot well, and last autumn, when I
saw a continuing wet patch in the soil and
kept having high electric bills, I was wondering the same thing as you. I realize that
in science, the water cycle is a closed loop,
but we really don't need any leakage paths,
do we? And dead shorts are out of the
question!
The circuit of Fig. 1 that we designed
for the table saw will work just as well
AIf

for your application as far as the sensing
circuit goes. You can build this circuit
and eliminate R4 just as we did with the
table saw. PLEASE be very, very careful
hooking this circuit to the mains. In fact,
local codes may forbid you to use this
circuit within your breaker panel or
allow you to mess with the wiring to the
pump in any way. You'll have to make
that determination yourself. If it's OK to
do that, you should turn off the main
switch, kill the pump breaker and the
breakers on either side of it (for safety),
remove the breaker panel front-panel
cover, remove the black wire going to

the 240 -volt load, and insert it through
the toroid before reconnecting it to the
breaker. You can run the wires of T1 's
secondary out the side of the panel
before replacing the panel cover, making
sure that the wires aren't pinched and
shorted anywhere. You might have to
run the wires through some heavy, cushioning insulation to protect them. The
rest of the circuit through ICI b remains
the same except that you can eliminate
D1 and Kl, replacing Kl with a 12 -volt
incandescent lamp such as an automotive tail light lamp. It will light up any
time the pump is running.
The circuit of Fig. 2 connects to the circuit of Fig. 1 to provide the annunciator
portion. The input of Fig. 2 connects to
IC 1 b pin 7 of Fig. 1. Since Kl isn't used in
Fig. 1, I've labeled the relay in Fig. 2 as Kl,
so don't let that confuse you.
This is an analog timer circuit. Next
month, I'll try to publish a digital version that'll be a lot simpler with a
reduced component count. If you have a
lot of op-amps and timers on hand and
no CMOS digital chips, then this circuit
may be less expensive for you.
The circuit consists of three timers. IC3
provides the timing for the first ring time
of the bell, IC4 provides the timing for the
bell's rest cycle, and IC5 provides the timing for the bell's second ring time. The drcuit is triggered one of two ways. C3, D5,
and R11 create a positive-going spike from
the rising edge that's created when the
pump turns on. It's fed to IC2a, a comparator that inverts this spike into one that's
negative- going. It's coupled to the trigger
input of IC3. When triggered, its output
goes high for about 5 seconds, that time
determined by R15 and C5. This high is
coupled through R20 to comparator IC2b
and turns on Q2, which doses the relay
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and rings the bell.

When the output of IC3 falls after the
timeout, it creates a negative -going
spike through C7, D7, and R16 that
triggers IC4, another timer with a 5 -second pulse width that's determined by
R17 and C8. The length of this timer's

output determines the time period
between the two rings of the bell. When
this pulse falls, a negative -going spike is
created by C10, D8, and R18 and fed to
NAND gate IC6a. IC6b is wired as an
inverter, so the combination of the two
gates together creates an AND gate. The
negative -going pulse from IC6b triggers
IC5, another timer with a 5- second
pulse. The output of IC5 is fed through
R21 to IC2b, which turns on Q2 and
causes the bell to ring.
The second trigger path is through
C13, D10, and R24, which creates a
negative -going spike upon the falling
edge of the input pulse when the pump
turns off. The pulse is fed past the first
two timers to the other NAND gate input
and feeds on through to trigger IC5.
This causes the bell to ring just once.
So, the rising edge of the input pulse
that occurs at pump turn -on goes
through all three timers to make the bell
go RINGggggg- rest- RINGggggg and
the falling edge of the input pulse that
occurs at pump turn -off triggers the last
timer to make the bell ring only once.
Five seconds for bell duration may get
on your nerves after a few days. You can
shorten the bell rings and the delay
between them by making the values of
C5, 8, and 11 smaller. The time for the
555 is T= 1.1(RC). R and C are the components connected to pins 6 and 7 of
each timer. I usually select a value for C
first, and then calculate R since you have
a better selection of standard resistor 47

values to help you zero-in more accurately on your intended pulse width.
If you use this circuit to actuate a
standard electromechanical bell, do not
connect the bell in place of the relay.
The bell MUST be driven from its own
bell transformer power source. An
electromechanical bell generates so
much hash that the timers will go
honkers. Yes, you could decouple the
smithereens out of the supply lines, but
... well, a bell like that isn't much different than having an arc welder on the
same circuit as your TV and short-wave
receiver, if you get my drift.
Remember the fiasco in this column
over the last few months with the
NE558 vs. NE5558?
Well, USE

THOSE NE558 QUAD TIMERS
HERE!! They're set up to be one -shots,
so this is a perfect application for them.

Interesting Logic Solutions
As shown in Fig. 3, reader Bill Brown

has submitted an alternate logic circuit
that uses fewer gates to solve the logic
problem presented in the April 2002
column. I had used a Karnaugh map to
verify that the original Boolean equation
was as simple as possible. Karnaugh
maps are easy to use, but have their limitations. All you have to do is throw an
exclusive OR gate into the mess and the
Karnaugh map sometimes begins to
have problems. Bill's circuit saves us an

integrated circuit, using only three
rather than four, discounting my multiplexer solution. Still, it will be nearly
impossible to ever use these circuits in
high -speed situations, for the varying
propagation delay paths will cause all
kinds of glitches. Bill's will have a two gate delay in some cases and up to four
gates in a logic path in others. My circuits weren't any better.

Fig. 3. Reader Bill Brown has submitted an
alternate logic solution for a "messy" logic
problem posed in the April 2002 column. His
combinational logic circuit is more cost effec48 tive than the original.

Good job, Bill. As you mention,
whether the inverters are inverter chips
or NAND gates wired as inverters, the
package count will be the same.

RG-135 Coax?
QConcerning your answer

to "Stereo
Phone Plugs" (May 2002), what is RG135/U? I haven't been able to find this coax
in my catalogs. Where does one buy it
RB., via e-mail

?-

AGood question. I don't think it exists.
I depended too much on my aging
memory for that number, and I was
wrong. How about we try RG-178B/U
coax instead? It has an outer diameter of
0.071 inches and is Belden's type number 83265, sold by Newark Electronics
(www.newark.com) as catalog number
02F5780 for a measly $48.58 for a 100 foot spool. It's a little hard to justify 48
cents a foot for a 100 -foot minimum just
to make a couple of 3 -foot cables. You
may have to shop around a bit or find a
few friends who'll share the cost and the
cable with you. But it is good cable, with
96% shield coverage!

ELECTRONIC
SECURITY DEVICES
great book for project
builders. It is quite common to
ti ..Writy
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
exit and entry delays. Chapter 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.
A

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 6-8 weeks for delivery.
ET09
To

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS
#166 -By Hugo Gernsback.
Here is a collection of 21 April
Fools Articles, reprinted from
the pages of the magazines
they appeared in, as a 74page, 8%

Writing to Q&A
As always, we welcome your questions. Please be sure to include:
(1) plenty of background material,
(2) your full name and address on the
letter (not just the envelope),
(3) and a complete diagram, if asking
about a circuit; and
(4) type your letter or write neatly.
Send questions to Q &A, Poptronics,
275 -G Marcus Blvd., Hauppauge, NY
11788 or to q&a@gernsback.com, but do
not expect an immediate reply in these
pages (because of our backlog). We
regret that we cannot give personal
replies. Please no graphics files larger
P
than 100K.
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book. The

stories were written between
1933 and 1964. Some of the
devices actually exist today.
Others are just around the comer. All are fun and
almost possible. Stories include the Cordless
Radio Iron, The Visi- Talkie, Electronic Razor, 30Day LP Record, Teteyeglasses and even Electronic Brain Servicing. Get your copy today. Ask
for book #166 and include $9.99 (includes shipping and handling) in the US (First Class), Canada and Overseas (surface mail), and order from
CLAGGK Inc., P.O. Box 12162, Hauppauge,
NY 11788. Payment in US funds by US bank
check or International Money Order. Allow 6-8
weeks for delivery.
MA05

Electronic Projects 1.0
By Max Horsey
A series of ten projects to build along with
audiovisual information to support hobbiests
during construction. Each project is complete
with schematic diagrams, circuit and PCB
layout files, component lists and comprehensive text to guide the hobbyist through the
project. A shareware version of CAD PACK- schematic capture and PCB design
software is also provided. Projects include a
reaction timer, logic probe, egg timer and
seven more. Get
your own copy of
this CD-ROM today.
$75 including shipping in the U.S.
Order hum CLAGGK
Inc, P.O. Box 12162,

s

"I don't think the problem is in your set."
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Hauppauge, NY
11788. Visa, MC,
Discover, OK.

CLX2

SiERY!q@EnjiINIC

SAM GOLDWASSER
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Pertormance Testing Ot Video Monitors
to the
testing of computer and video monitors for functional characteristics like
color purity, convergence, geometry,
focus, resolution, Moire, switching
between scan rates (where applicable),
and acoustic noise. A subset of these
tests applies to television sets as well.
Although flat -panel monitors based
on LCD and other discrete technology
are increasing in popularity, their higher
cost and spotty performance (especially
when not used at their native resolution)
means that CRT monitors will continue
to be important for several years to
come. Many of these tests apply to flat panel displays, as well.
WARNING: No monitor is perfect.
Running these tests on your monitor or
one you are considering may make you
aware of deficiencies you never realized
were even possible. You may never be
happy with any monitor for the rest of
your life!
Note: The intent of these tests is *"not**
to evaluate or calibrate a monitor for photometric accuracy Rather they are
for functional testing of the monThis article provides a guide

be surprising is that much of it also
applies to the new generation of flatscreen SVGA monitors based on LCD,
plasma, or other discrete pixel -based
technology. Why? While these devices
cannot suffer from some of the problems
inherent with CRTs (like imperfect
geometry, convergence, or non-linearity), many characteristics can still be
quite variable from one design or even
one sample to another. These include
brightness, brightness uniformity, range
of viewing angle, color rendition, flicker,
and ghosting (if analog interface).
Furthermore, digital -scan converters
need to be built into autoscan (SVGA
type) flat-screen monitors since they are
basically fixed- format devices. These are
needed to accommodate the multiple scan
rates and resolutions produced by PCbased video cards when used with
DOS/Wmdows or in any situation where
the resolution does not match the native
resolution (number of
pixels and lines)
of the physical

itor's performance.
Obviously, the ideal situation is to be able to perform these sorts of tests

before purchase. With
a small customer-oriented store, this may
be possible. However,
the best that can be
done when ordering by
mail is to examine a similar model in a store for
gross characteristics and then do
a thorough test when your monitor arrives.

What About The New
Flat -Panel Displays?
This information applies directly to
the vast majority of CRT- (picture tube)
based equipment. However, what may

display
device. Problems can arise from less than

optimal resampling or inadequate conversion speed where motion is involved.
These include: reduced sharpness, Moire,
flicker or limited frame rate of changing/moving images, stability, and more.
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Basic Monitor

Performance Criteria
The following are among those characteristics of a monitor that should be
evaluated:

Screen size and general appearance
Brightness and uniformity, purity and
color saturation
Stability
Convergence
Edge geometry
Linearity

Tilt
Size and position control range

Ghosting or trailing streaks
Sharpness
Moire
Scan -rate switching
Acoustic noise buzzing and whining

-

CAUTION: Since there is no risk free way of evaluating the actual scan
rate limits of a monitor, this is not
an objective of these tests. It
is assumed that the specifications of both the video
source/card and the monitor
are known and that supported scan rates are not exceeded. Some monitors will
operate perfectly happily at
well beyond the specified
range or will shut down without damage. Others will simply blow up instantly and
require expensive repairs.
Note: Throughout this
the
term
article,
`raster' is used to refer
to the entire extent of the
scanned portion of the
screen and the terms
`picture,' `image'. or `display' to refer to
the actual presentation content.
Test Patterns

Three kinds of test patterns will be
needed:

49

Solid, saturated primary colors (R, G,
of these (Y, C,
M, W). These will be used for
brightness and color purity tests.
Total black will also be required to
set background level and evaluate
black level retention.
B) and combinations

White cross hatch, fine dot, alternating vertical and horizontal line patterns and bounding box outline.
These will be used for convergence,
geometry, size, and position, focus,
and Moire tests.

High -quality graphic or photographic image for general color appearance

and overall aesthetic tests. If no suitable material is available, a Windows
desktop with a vibrant color scheme
(computer monitors) or an outdoor
scene on a sunny day (studio video
monitors) may be used.

For computer monitors, software
programs are available to conveniently
generate the required test patterns.
However, an application like Windows
MSPAINT in conjunction with a picture
with vibrant colors can be used to create
anything that is needed. It just will not
be quite as easy to switch between patterns. Video cards like those from ATI
come with a software Install program
that provides a bounding box pattern at
all (PC DOS/Windows) resolutions and
scan rates.
Test -pattern generators for TV monitors are readily available and relatively
inexpensive. However, a camcorder viewing appropriate printed material or a
prerecorded tape can be used in a pinch.
a New or Used Monitor
Before starting the series of tests,
allow the monitor to warm up for at least
a half hour and make sure it is completely degaussed. Power the monitor up in
the physical orientation you will be
using it (front -back facing North -South
if you do not know how your setup will
be arranged) and don't rotate it on its tilt
swivel base after degaussing and for the
duration of these tests. Make sure the
monitor is not near any sources of electromagnetic interference (i.e., other
powered monitors, loudspeakers, motors,
transformers, etc.). Subdued lighting is
best.
Use only the original video cable that
came with the monitor or high quality
50 BNC cables as appropriate. If you have a

Testing

choice, opt for a BNC cable -the quality at higher scan rates will be noticeably
better. Do not use any extension cables,
any video switch boxes, or excessively
long BNC cables.
Obviously, if you can do any of this in
a store at all, then you may not quite
have the luxury to fully control your
environment!
Note that for an auto -scan monitor,
all tests should ideally be performed at
several points including the extremes
upper and lower limits of each scan
range. Most aspects of a auto-scan monitor's performance are affected by scan
rate.
Unless otherwise noted, all controls
are those available to the user. For each
test, adjust the size and position controls
so that the raster fills as much of the
screen as possible or as appropriate for
the particular test.

Screen Size
and General Appearance
Screen dimensions are normally measured diagonally-corner to corner. So
you thought you were buying a 17 -inch
monitor, right? Wrong. A monitor that
is advertised as 17 inches (or 15 or 21)
will rarely give you anything near that
viewable size. The specification is of the
CRT-including what is covered up by
the front bezel and not considering the
actual maximum size picture that may be
possible in all scan modes.
Easily, 1.5 to 2 inches of your valuable
diagonal screen real estate may be lost to
marketing hype. As a result, you might
find as much as a 20% difference in
usable screen area between monitors
that claim to be the same size. This is
like buying a 17 -inch monitor and getting one that is only 15 inches!
At certain scan rates, it may not be
possible to get a picture corner to corner
so even more usable area will be lost.
Some advertisements now include
actual viewable screen size. Hopefully,
this will become a universal practice, but
I will not hold my breath.
Check these aspects, also:

Screen curvature-some are curved,
others are nearly flat, Trinitrons are
cylindrical. For the most part, this is

strictly

a

matter of preference.

However, if you intend to photograph (still or video) off the screen, a
flatter screen (all other factors being
equal like geometric accuracy) will
result in less distortion.
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Screen-surface finish-this may be
highly polished resulting in annoying
reflections or dull (flat), which if
excessively grainy will decrease the
crispness of the display. A highly polished surface with an anti- reflective
coating (see below) is probably best.

-

Antireflective and/or black (smoked)
glass usually, a CRT with a dark
appearance will produce a higher
contrast picture; but possibly at the
expense of overall brightness.
Antireflective coatings like those on
camera lenses help also, but are easily smudged and may be damaged by
excessive cleaning.

Convenience of the user controls.
Digital controls are nice in that the
settings for each resolution and scan
rate are stored in memory. However,
knobs are much easier to adjust in
many cases. I prefer knobs for at least
brightness and contrast.

The aesthetics of the case. While this
is usually unimportant from a performance point of view, it could be of
great significance to your happiness.
However, I know of some incredibly
ugly monitors with great performance!

Brightness and Screen
Uniformity, Purity and
Color Saturation
Display a black -totally blank screen
(but don't just pull the video cable as the
monitor will be running with the normal
voltages and signals) so that the raster is
just barely visible. This adjustment
should be possible but as noted below,
not all monitors have totally independent brightness and contrast controls
you may need to bring up contrast a bit

-

also.

The raster should be of uniform
intensity and neutral gray. If it is not of
uniform intensity or has hum bars-full
width areas of varying brightness -or
full height vertical rippled areas, the
monitor's power supplies may be defective or of poor design. The only way to
be sure is to compare several samples of
the same model.
If the raster is not a neutral gray but
has a tint, the color balance may need to
be adjusted. Make sure you can actually
set the brightness for total black (turn
out the lights and check). If not, you will
never have truly dark shadow areas in

your display. Blacks will never be black
and the display will always look washed
out. This may be adjustable internally.
However, inability or difficulty in
adjusting for a totally or nearly black
raster and vibrant bright display -or if
the background brightness shifts as the
picture content changes -may indicate a
deficiency or defect in the black-level
retention circuitry. Since video signals
are usually AC coupled, a clamping circuit is needed to set the black reference.
If this does not work correctly or is
poorly designed, the black level may
shift depending on the picture content.
Modern monitors should be nearly perfect in this regard. This problem is still
seen in some cheap TVs, however.
Now set brightness to make the raster
just disappear. Set the contrast control
all the way up. Display a pure red (R) full
intensity raster. The entire screen
should be a pure, fairly uniform fully saturated red. There should not be any
areas that are not pure red. Repeat with
the other two primaries-green (G) and
blue (B). Follow this up with tests of
pairs of primaries resulting in yellow
(R +G), cyan (G +B). and magenta (R +B).
Again, these should result in pure
vibrant colors.
Finally, display a pure white full intensity screen. The raster should be pure
white. There should be no patches of discoloration. It may be a warm white (somewhat reddish) or a cool white (somewhat
bluish), but not objectionably so. Some
monitors permit this color `temperature'
to be adjusted by the user. If the screen is
noticeably colored and there are no user
adjustments, then the internal video gain
controls need attention.
Note that the term `vibrant' here is a
subjective term but relates to the boldness, saturation, and, well, zappiness!
However, this is affected both by the
choice of spectral output of the primary
color phosphors and to your perception.
For a given CRT, the phosphors set the
spectral characteristics of the display.
Expensive studio monitors can be
ordered with a specific CRT to suit the
needs of the video standard.
This is rarely an option with computer monitors. You probably do not have
control over your visual perception (but
do take off those autocompensating sun
glasses!) In other words, your mileage
may vary.
If any of these tests detect a problem,
the color purity may need to be adjusted.
(By you or by a professional as appropri-

ate). A brand new monitor should not
have purity problems unless it is near a
source of magnetic fields like a loudspeaker or MRI scanner.
The pure white screen can also be used
to evaluate the brightness uniformity of
the CRT Don't expect perfection. The
actual quantitative measured brightness
may vary quite a bit even with a high quality monitor. The corners and edges
may be noticeably darker than the center
even on the low deflection angle CRTs
used in high- performance monitors.
With the high deflection angle CRTs
in TVs and cheap monitors, this may be
even worse. However, local significantly
darker or brighter areas could indicate
defects in the CRT dot/slot mask or

aperture grille or phosphor screen,
which should not be tolerated.
Should you see color or uniformity
problems at full intensity, try turning
down the contrast control. If the uniformity improves after a few seconds, the
shadowmask in the CRT may be heating
and deforming. This is not unusual with
color monitors. One of the advantages
of an InVar shadowmask is that it is less
prone to these problems, however.
Also note if there is a brightness limiter circuit that is kicking in with the full
white screen. As you turn up the contrast, is there a point where further
increase has no effect on the intensity of
the display or where the intensity actually decreases? These brightness limiters
are designed to maintain the beam current at supposedly safe levels to minimize X -ray generation and/or to minimize the shadowmask heating effects. Is
the maximum brightness adequate for
your needs and viewing enjoyment?
Using the full white screen, adjust the
contrast and brightness controls through
their full range. The size of the raster
should not change noticeably. A significant change in size -more than 1 or 2
percent-would indicate poor power
supply regulation.
Examine the entire screen closely for
blemishes both in the surface finish and
for dead spots. If you see any dead or
darker spots, confirm that these are not
due to the video source: if they are CRT
defects, they will not move as you adjust
the position controls.
There is a specification for the number and size of acceptable CRT blemishes so you may have to whine a bit to convince the vendor to provide a replacement monitor under warranty. Defects
in the corners will likely only be noticed

www.americanradiohistory.com
AmericanRadioHistory.Com

if you are looking for them. However,
dead spots in the central area of the
screen will always be a distraction.
Before the purchase is the time to find
these.

Stability
Display a picture having a complete
range of colors and intensities. At
refresh rates beyond 70 -75 Hz, even a
very bright display should appear rock
solid. Turn off any fluorescent lights
(whose possible flicker at twice the
power line frequency can confuse the
test) and examine the screen closely.
There should be no shimmering, wiggling, jittering, or dark or light flashes.
Any of these would indicate either (1)
external electromagnetic interference or
(2) a poorly designed or defective power
supply in the monitor. It is also possible,
though less likely, that the incoming AC
power is noisy, but modern monitors
generally do a decent job of filtering the
power lines to eliminate most of this.

Convergence
Ideally, all three electron beams in a
color CRT should be precisely coincident
at every point on the screen. While this is
never quite achieved, the degree of convergence even at the corners is generally
quite impressive-less than 5 mm for
many moderately priced monitors.
Display a white crosshatch pattern
with boxes about % inch square. If you
do not have this, use a white -on -black
graphics or text screen with a lot of fine
detail -small fonts or intricate patterns.
The lines should appear white without excessive color fringing. The individual primary colors should not be visible at a normal viewing distance. First,
examine the center. This should be nearly perfect. If your monitor has any user adjustable convergence controls, set
these for best center convergence.
Convergence will be worst in the corners but even there, it should not be
objectionable.
A serious convergence problem in the
center of the screen is definitely an indication of a defective monitor or one that
needs internal adjustments. Slightly
poorer convergence at the corners may
be within specifications. A new monitor
with significant convergence problems
should be rejected.

Edge Geometry
Display a bounding box image -one
that extends to the very edge of the
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raster on all sides. Adjust any user pincushion controls (amplitude and phase)
for minimum distortion along the vertical edges. Amplitude moves the sides in
and out. Phase sets where, vertically, this
effect takes place. If there are any other
user controls that affect raster shape,
optimize these for a perfectly rectangular display.
Now, examine all edges for curves,
wiggles, dips, keystoning, or trapezoidal
deviations from a perfect rectangle.
These are all considered defects in the
geometry of the raster. These will likely
be more pronounced at high scan
rates -near the limits of the specifications for the monitor.
In particular, you may see a wiggle or
wave on the left and right edges near the
top of the screen, which will become
more pronounced as you approach the
highest scan rate (this is a deflection
problem, however, not strictly a CRT
geometry problem).
During manufacture, various magnets
are strategically glued around the CRT
or carefully positioned on rotating
swivels on the deflection yoke frame or
elsewhere. You need to decide if any
remaining errors in geometry are
acceptable or not because improving
upon these settings is not something
that is easy or fun to do-by you or a
professional! As noted, if the geometry
becomes noticeably inferior at high scan
rates, this indicates a problem in the
deflection circuitry- adjustments will
probably not help. Consider another
monitor if you intend to run at these
rates.

Linearity
Display a crosshatch pattern of
roughly :4-inch spaced lines. Take a tape
measure and compare the exact spacing
of vertical lines in the left, middle, and
right areas of the screen. Do the same
for the horizontal lines in the top, middle, and bottom of the screen. Modern
monitors should have very little variation-probably undetectable using a
tape measure. Linearity may or may not
be adjustable.
Tilt

Inspect the bounding box for tilt-is it
perfectly aligned with the cosmetic bezel
of the CRT? If the monitor has a tilt control, see if it will compensate. Few do.
The only way to correct tilt on monitors
without a tilt adjustment is to rotate the
52 deflection yoke or entire CRT-not rec-

ommended. If the degree of tilt bothers
you in the slightest and you are a perfectionist, reject the monitor or insist that
the tilt be corrected-and be present if
possible to make sure that the adjustment
is done to your satisfaction.

Size and Position Control Range
Determine if the size and position controls have enough of a range to fill the
screen totally (for computer monitors) or
(possibly in conjunction with an underscan switch) allow for a suitable reduced
raster size (studio video monitors).
For computer monitors, these tests
may need to be done in conjunction with
the video card you will be using and the
software setup program for that video
card. Ideally, all size and position adjustments can be done in software with the
monitor's controls left at their center
(default) setting.
However, this is not always the case.
Some people want their computer monitors to extend to or past the edges of the
CRT. Many monitors may leave a large
border around the picture particularly at
higher scan rates. Test at the resolutions
and scan rates you expect to use.
Obviously, a monitor that will not fill
the screen is shortchanging you in terms
of how much screen size you purchased!
Often, slightly reducing the scan rate
at a given resolution will allow for a
larger picture. This is one alternative if
the flicker is not objectionable.

bly with a color change. This is due to
the internal video gain controls being set
too high and may be correctable, but
possibly with a reduction in maximum
brightness.
There should also be no trailing lines

to the right of long bright or dark horizontal areas. Similarly, the edges of the
raster should not bulge out where the
picture is very bright. These symptoms
would indicate problems with the power
supplies or just poor design.

Sharpness
Display a white screen at the highest
resolution and scan rate your system is
capable of (or the highest you ever anticipate using). See if you are able to make
out the individual scan lines. Turn down
the brightness -this will decrease the
effective spot size and make the scan
lines more visible.
Display a fine dot pattern. The individual dots should be tiny, crisp, and
fairly symmetric. If the spot size changes
drastically with brightness, focus may
need to be adjusted or the monitor's
power supplies or CRT may be
mediocre or defective.
Note that it is not always best to have
super -sharp focus as long as the spot size
is small enough. A slightly defocused
spot will result in a smoother display and
less likelihood of Moire effects.

Moire
Moire is caused by interference

Ghosting or Trailing Streaks
Display a picture with a large number
of high- contrast vertical edges

-a

Windows desktop with many open folders, for example. Vertical edges should
be crisp and clear. Examine these for
smearing, ghosting, or trailing darker or
lighter lines. Any deficiencies will be
most evident at high scan rates since
these require the most bandwidth from
the video card, cables, and monitor.
Also, any ringing, undershoot, or overshoot, will extend for a longer space following the edge.
Without substituting video cards,
cables, and monitors, it is not usually
possible to determine which is the limiting factor. The most common causes of
these types of problems are inferior,
defective, or excessively long cables; use
of cable extensions or video switch
boxes; or improper termination if there
are termination options on the monitor.
Full-brightness vertical edges should
not smear or bloom to the right-possi-
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beating-between the picture or raster

and the phosphor dots or lines that make
up the display. Technically, it is an alias ing artifact due to the relative sampling
rates of these two structures.
There are several causes of Moire.
The following will address two of
these-scan line Moire and pixel Moire.
Try these tests with any `Moire reducing
modes' both off and on. However, the
use of such `features' may reduce the
quality of the display in other ways like
reducing sharpness or stability.
Display a solid white screen at mid
brightness. Look for patterns that look
similar to contour lines on topographic
maps. Adjust the vertical size and position controls to see if these move around
or change their severity and spacing.
Repeat with a display of alternating
black and white horizontal lines.
Now, display a pattern consisting of
alternating black and white vertical lines
at the maximum possible frequency
(alternating dark and light pixels for a

computer display-make sure your software is not doing any dithering). Look
for serious contour lines in this display.
Adjust the horizontal size and position
controls to see how these affect any Moire.
Try these tests at multiple resolutions
including the highest you will ever use.
However, the highest may not necessarily be the worst with respect to Moire.
Other than using any `Moire reducing
mode' provided by the monitor, there
may not be anything you can do to
reduce the severity of Moire other than
running at resolutions that do not exhibit a serious problem. Nonetheless, I
think it is ironic that some people will
end up returning otherwise superb monitors because of moire-when in many
cases this is an indication of most excellent focus -something many people
strive for! You can always get rid of
the converse is not necessarily true!

it-

Scan -Rate Switching
When running Windows or DOS
with an auto -scan monitor, switching
scan rates may be done quite frequently.
Some monitors take longer than others
to perform this switchover. There may
be clicks (due to relays) and other
sounds. Better monitors will blank the
video until the new scan rate has stabilized. On cheaper monitors, you may see
the image as it locks in.
Some monitors are very quick. Others
can take several seconds -an eternity if
you are doing this frequently. Try
switching between scan rates at the limits of each scan range as this will be the
toughest situation. While it is hard to
pin down what makes for a suitable outcome of this test (unless there is an actual failure to properly sync), a monitor
that appears to be struggling or which
doesn't always make it may be trying to
tell you something.

Acoustic Noise
Ideally, a monitor is seen and not
heard. However, there are a variety of
components inside that can vibrate and
this may be quite annoying in a quiet
room or late at night. A buzz may originate from the switching power supply or
vertical deflection components. A high pitched whine, squeal, or twittering may
originate from the switching power supply, flyback (LOPT) transformer, or
horizontal- deflection components. Some
people aren't bothered by these sounds
at all or cannot hear them. Others will
be driven stark raving bonkers.

Listen carefully through the grille in
the cover for any indication -even
momentary-of annoying sounds. Try
all scan rates-very often various resonances will only occur at particular hor-

izontal or vertical scan frequencies.
Even with high -quality monitors, these
problems sometimes occur erratically
and no quick test will identify such
faults. Obviously, doing this in a quiet
location is best.
Note that any decreasing hum or
buzz that may be heard at power-on is
due to the internal degaussing coil and is
usually normal and unavoidable.
Final Evaluation
If after these tests, you determine that
your monitor or the one you are considering is absolutely perfect -let me know
as this is extremely unlikely. More likely
is that you found a number of deficiencies. If this is a monitor you are considering purchasing, you need to decide if
the benefits outweigh the defects.

Wrapup
With 19-inch name -brand computer
monitors going for under $200, the
importance of getting everything perfect
is somewhat less than it was when they
cost $2000. However, the monitor is still
likely to be the longest lived part of any
computer system, possibly outlasting
several generations of CPUs and hard drives. Therefore, it makes sense to
spend some time evaluating monitors
before purchase.
As always, I welcome feedback of
almost any type via e-mail to samgp@repairfaq.org. Note change to my email address: I was forced to disable the
previous address due to excess SPAM. Email to that address will result in an
autoreply with a Web address to use to
P
contact me.

TIPS FOR MAIL ORDER
PURCHASE
It is 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 juris-

dictions.
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.

ELECTRONIC GAMES
BPe9-A number of interesting electronic game projects
using IC's are presented. In-

cludes 19 different projects
ranging from a simple coin flipper, to a competitive reaction
game, to electronic roulette, a
combination lock game, a
game timer and more. To
order BP69 send $4.99 clearance (Includes s&h) in the
US and Canada to Electronic
Technology Today Inc., P.O. Box 240, Massapequa Parts, NY 11782 -0240. US funds only.
Use US bank check or International Money
MA07
Order. Allow 6-8 weeks for delivery.

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.

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.
8.

If, atter 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., 275 C Marcus
Blvd. Hauppauge, NY 11788
Be sure to include copies of all correspondence.
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RETAILERS THAT SELL OUR MAGAZINE
EVERY MONTH
Arizona

Mar Vac Electronics
4747 Holt Blvd.
Montclair, CA 91763

Maryland

Ohio

Mar Vac Electronics
5184 Hollister Blvd.
Santa Barbara, CA 93111

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

Parts Express
725 Pleasant Valley Drive
Springboro, OH 45066

Massachusetts

Oregon

Mar Vac Electronics
2537 Del Paso Blvd.
Sacramento, CA 95815

Electronic Hook -Up
104 Main St.
Milford, MA 01757

Norvac Electronics
7940 SW Nimbus Avenue
Beaverton, OR 97005

221 N. Johnson Ave.
El Cajon, CA 90202

Mar Vac Electronics
2000 Outlet Center Dr. #150
Oxnard, CA 93030

"You-Do -It" Electronics
40 Franklin Street
Neeham, MA 02494

Texas

Electronics Plus, Inc.
823 4th St.
San Rafael, CA 94901

Mar Vac Electronics
12453 Washington Blvd.
Los Angeles, CA 90066

Michigan

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

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Metro Electronics
1831 J Street
Sacramento, CA 95814

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, MI 48104

Electronic Parts Outlet
3753 B Fondren
Houston, TX 77063

Ford Electronics
8431 Commonwealth Ave
Buena Park, CA 90621

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

The Elec. Connection
37387 Ford Road
Westland, MI 48185

Tanner Electronics
1301 W Beltine
Carrollton, TX 75006

Missouri

Washington

HSC Electronics
5681 Redwood Drive

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

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

Supertronix Inc.
16550 W. Valley Hwy.
Tukwila, WA 98188

Colorado

New Jersey

Elliott Elec. Supply
1251 S. Tyndell Ave.
Tucson, AZ 85713

California
All Electronics

14928 Oxnard Street
Van Nuys, CA 91411

California Electronics

Rohnert, CA 94928
HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

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

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301
Mar Vac Electronics
2001 Harbor Blvd.
Costa Mesa, CA 92627

Mar Vac Electronics
1759 E. Colorado Blvd.
Pasadena, CA 91106

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

Lashen Electronics Inc.
Broadway
Denville, NJ 07834
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New York

Connecticut

LNL Distributing Corp.
235 Robbins Lane
Syosset, NY 11791

Cables & Connectors
2315 Berlin Turnpike
Newington, CT 06111
Park Dist. Retail Outlet
347 Railroad Ave.
Bridgeport, CT 06604

Illinois
Tri State Elex
200 W. Northwest Hwy.
Mt. Prospect, IL 60056

Barnes & Noble

B.

Borders Book Store

Dalton
On Cue

T &M Elec. Supply, Inc.
472 East Main Street
Patchogue, NY 11772

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Crown Books

Hastings

Tower Books

Media Play

Super Stand

Walden Book Store

Just About Every Major Book Store!

you'd like to sell our magazine in your store, please circle 180 on
free information card or Contact Gina Giuliano at (631) 592 -6720 ext 215
If
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BASIC CIRCUITRY
mailto: basiccircuitry@gernsback.com

CHARLES D. RAKES

Laser Fun
month we're going to do some
TThis
experimenting with a low -cost laser
sight. These sights are available at most
sporting goods stores, as well as the
large discount super centers like WalMart. The one I'm using is an ACC Laser Sight System for pistols or rifles
(#7950) supplied with a remote touch pad switch from Daisy Outdoor
Products, the Red Rider BB gun maker.
The output is rated at less than 3.5 mW, Fig. 2. The circuit is a variable frequency oscillator (100 Hz to over 5 kHz), with the output driving
at a wavelength of 650 nm. Other simi- a 2N2222 transistor. The transistor operates like a switch, opening and closing at the oscillator's
lar sights might also work in our circuits; frequency turning the laser's power on and off at the same rate.
however, each one will require basic
PARTS LIST FOR THE VARIABLE
testing to determine its compatibility.

FREQUENCY OSCILLATOR
(FIG. 2)

LASER
SIGHT
LASER BEAM

TOUCH SWITCH
CABLE

RED

01
2N2222

St

4.5 -6V

WHITE

Fig. 1. Connect a NPN 2N2222 transistor to the
laser's remote switch wires, as shown in Fig. 1.
Closing S1 should turn the laser on. If so, we
can continue with our next experiment to see
how fast the laser can be turned on and off

IC1 -4093 CMOS, Quad 2-input NAND

R1-50,000 -ohm potentiometer
R2- 1000 -ohm, w -watt, 5% resistor

First, we must determine if the laser
sight can be turned on and off electronically. Cut the remote -control cable near
the touch switch end and bare both
wires. Connect a voltmeter to the leads
and determine the polarity. In the one
I'm using, the red wire is positive and
the white wire is negative; however,
never go by color -code alone without
testing first with a voltmeter. If you do,
Murphy will get the last laugh.

Danger: Avoid Direct
Eye Exposure
Treat these devices with respect and
follow all recommended precautions
accompanying the laser product.
Connect a NPN 2N2222 transistor to
the laser's remote switch wires, as shown
in Fig. 1. Closing Si should turn the
laser on. If so, we can continue with our
next experiment to see how fast the laser
can be turned on and off.
The circuit in Fig. 2 is a variable frequency oscillator going from about 100
Hz to over 5 kHz, with the output driving a 2N2222 transistor. The transistor
operates like a switch, opening and clos-

+5V

LASER
SIGNAL
OUTPUT

R1

PARTS LIST FOR
THE ELECTRONIC
LASER SWITCH
(FIG. 1)
ACCU -LASER #7950, "Daisy Outdoor
Products" (see text)
2N2222 NPN transistor
R1 -1000 -ohm, A -watt, 5% resistor
S1-Normally open pushbutton switch

Ql-

CI- .22 -pF, ceramic -disc capacitor

Schmitt trigger
Q1-2N2222 NPN transistor

10K

J11111200mV
Q1

PHOTOTRANSISTOR"

'SEE TEXT

Fig. 3. You'll need something faster than our
eyes to detect the interrupted laser beam. A phototransistor looking at the laser beam just might
do the trick. A simple laser- detector circuit is
shown above.
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PARTS LIST FOR
THE SIMPLE LASER
DETECTOR
(FIG. 3)
Q 1-Mouser Electronics #512 -L 14G1 or

512- QSD124 (see text)

R1- 10,000-ohm, A -watt, 5% resistor
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+5 -9V

PHOTOTRANSISTOR
3 TO 6

cuit in Fig. 2. Q2 is connected in an
emitter- follower circuit to isolate the
phototransistor from the loading effect
of Q3. Q3 is connected in a common
emitter audio -amplifier circuit, raising
the phototransistor's output signal to a
level sufficient to drive a piezo element.

INCHES

OPAQUE
PLASTIC TUBE
OPEN END

BLOCK END
WITH TAPE

*SEE TEXT

Fig. 5. Most phototransistors are sensitive to
most available light sources and must be shielded from all but the laser beam. A simple method
is to mount the phototransistor in one end of a
long opaque tube, as shown in this diagram.

PIEZO
SOUNDER

Fig. 4. In the circuit above the laser beam hit-

ting the phototransistor supplies a forward bias
that follows the on/off cycle of the oscillator-

driver circuit in Fig. 2.

PARTS LIST FOR
THE BASIC RECEIVER
CIRCUIT
(FIG. 4)
SEMICONDUCTORS
Q1-Mouser Electronics #51 2 -L 14G
or 512- QSD124 (see text)
Q2, Q3-2N3904 NPN transistor
Piezo transducer

Experimenting And Having Fun

1

RESISTORS
(All resistors are g-watt, 5% units.)

R1-10,000-ohm
R2-1000 -ohm

and monitor the phototransistor's output on an oscilloscope. Start with the
oscillator at its lowest frequency and
observe the waveform as the frequency is
increased. Note the frequency when the
output drops off to about one -half of the
level obtained at the lowest frequency.
This will be the laser's highest useful operating frequency for our experiments.
If an oscilloscope is not handy, jump
ahead to the circuit in Fig. 4 and listen to
the oscillator's tone to determine the maximum useable frequency. Also, we'll use
this circuit for our next laser experiment.
First, let's take a quick look at the circuit in Fig. 4 and see how it works. The
laser beam hitting the phototransistor
supplies a forward bias that follows the
on/off cycle of the oscillator-driver cir-

Now, we'll find out just how far away
we can intercept and monitor the laser
beam's transmitted audio tone. Most
phototransistors are sensitive to most
available light sources and must be
shielded from all but the laser beam. A
simple method is to mount the phototransistor in one end of a long opaque
tube, as shown in Fig. 5. Plastic tubing
will do, as long as no light can enter anywhere except the open end. The tube
can be any length, but should be at least
3 inches long.

The longer the tube the more directional the detector becomes. Bring the
phototransistor's leads out and tape over
the tube's end with black electrical tape.
I used an old ball point pen housing that
ended up being 5 inches long with the
phototransistor in place.
The laser's maximum operating frequency was above 4 kHz with the circuits as shown; however, with a few
component changes it's possible to go
even higher in frequency.

R3-220,000 -ohm
R4-2200 -ohm

CW TRANSMITTER CIRCUIT
+6V

ADDITIONAL PARTS
AND MATERIALS
.22 -µF, ceramic -disc capacitor
C

ICt-a
'/4

1-

4093

R3
1K

14

CW KEY

LASER

6

ing at the oscillator's frequency turning
the laser's power on and off at the same
rate. Even at 100 Hz the laser looks like
a constant beam of light. Here we need
something faster than our eyes to detect
the interrupted laser beam. A phototransistor looking at the laser beam just
might do the trick. A simple laser- detector circuit is shown in Fig. 3.
Several different phototransistors
were tested in the circuit with the best
results using a Mouser Electronic #512 L14G1 that is available for less than two
bucks. A less expensive phototransistor,
Mouser #512- QSD124, that's available
for less than a buck also worked though
with less sensitivity. Most any phototransistor should respond to the laser
beam and produce a useable output.
Aim the laser beam at the phototran56 sistor, from about a one -foot distance,

C2

°*.1µF
10-

Nt

4Ir1rR1

10K

Cl
,22µF

IC1-b
Y4 4093

R2
1K

2N2222

25K

+6V
+6V

R8
2.2K
R7

22K

J

05

2N3904

C4
.22µF

R6
10K

J

R9

220K

Q4
2N3904

R5
10K

Q3
2N3904

C3

R4

.22µF

1K

02

R10

1000
'SEE TEXT
HEADPHONES

Fig. 6. This CW transceiver can be fun to use learning the code or for private communications over
a reasonable distance, and it offers a feature not often found in other transceivers- the ability to
transmit a signal at the same time a signal is being received.
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PARTS LIST FOR
THE CW TRANSCEIVER
(FIG. 6)

.

C4
.1

SEMICONDUCTORS
IC1 -4093 CMOS, Quad 2 -input NAND
Schmitt trigger
Q1-2N2222 NPN transistor
Q2-Mouser phototransistor, see text.
Q3, Q4, Q5-2N3904 NPN transistor

R1

R2

3.3K

4.7K

R4 ..t

R3
6.8K

S5

10K

O."o-o- +6V

A
s1

Q1

µF

2N2222

i

I

rl
LASER

7
IC1

567
3

C5

R5

4

C2

W

.1µF
C3
1uF

R6

+

02

Going The Distance
2N2222
10K
Very little difference in the receiver's
Irzr
output was noted when moving from a
distance of 10 ft. to over 50 ft. I ran out Fig. 7. A low -cost 567 phase- locked -loop IC serves as the multi frequency tone generator set up for
of shop room long before noticing much four separate output functions in this multi- channel remote control laser transmitter.
change in the received signal. At night
the range could be well over 100 ft.
PARTS LIST FOR THE LASER
Refinements in the receiver tube includREMOTE-CONTROL TRANSMITTER
ing the addition of a lens system and
(FIG. 7)
more audio gain to the receiver circuit
could increase the range much farther.
CAPACITORS
SEMICONDUCTORS
Cl-C4-.1-µF, ceramic -disc
ICI-567 PLL IC
Several applications come to mind for
25 -WVDC, electrolytic
the laser transmitter/receiver combina- Ql, Q2-2N2222 NPN transistor
tion. Even though CW is no longer a
ADDITIONAL PARTS
difficult matter to master for an Amateur RESISTORS
AND MATERIALS
(All resistors are Vi-watt, 5% units.)
radio license, it still remains a fun mode
Normally open pushbutton
Sl
of communication. It's an easy matter to R1-3300-ohm
switch
R2
-4700
-ohm
modify the two circuits and combine
S5 -On/off SPST switch
R3-6800 -ohm
them for a dandy little CW laser transLaser
unit
R4, R6- 10,000 -ohm
ceiver, as shown in Fig. 6. This CW
R5
-1000
-ohm
transceiver can be fun to use learning
the code or for private communications
over a reasonable distance.
The oscillator circuit has been modified Laser Remote Control
If we can communicate over a laser
There are some minor differences to operate with a CW key. The input,
between our original two circuits and pin #1, of gate "A" is connected to beam, why not use the same beam of
the CW transceiver circuit in Fig. 6. ground, disabling the oscillator until the light to control circuitry or equipment at
CW key is closed and taking pin #1 to a remote location? Of course, we can. A
battery positive. Each time the CW key multi -channel remote -control laserPARTS LIST FOR
closes the oscillator starts and sends an transmitter circuit is shown in Fig. 7. A
THE LASER UNIT
on/off laser signal at the oscillator's low -cost 567 phase -locked -loop IC
operating frequency toward the com- serves as the multi- frequency tone gen(FIG. 6)
panion receiver. Resistor R11 allows the erator set up for four separate output
transmitted frequency to be adjusted for functions. Pushbutton switches, Si, S2,
RESISTORS
a pleasant CW tone. Normally, this is a
S3, and S4, select the output -tone fre(All resistors are %-watt, 5% units.)
quencies.
frequency between 600 and 1000 Hz.
Rl, R5, R6- 10,000 -ohm
This laser CW transceiver offers a feaQ1 is connected in an emitter- followR2, R3, R4 -1000-ohm
ture not often found in other transceivers, er configuration to isolate the IC's outR7- 22,000-ohm
and that is the ability to transmit a signal at put from loading by the driver transistor,
R8-2200 -ohm
R9- 220,000-ohm
the same time a signal is being received. In Q2. Q2 operates like a switch, as in our
previous circuits, to turn the laser on
R10-100 -ohm
an RF transceiver, the antenna is common
to both the receiver and transmitter. Each and off at the selected tone frequency.
CAPACITORS
time the transmitter is keyed on, the receiv- S5 is the power switch and may only be
Cl, C3, C4- .22 -µF, ceramic -disc
er must be disabled or sustain front -end needed when operating from battery
C2- .1-MF, ceramic -disc
power.
damage. In our laser transceiver an antenna
The remote -control receiver circuit is
is not required, only a clear path between
ADDITIONAL PARTS
the two units. Of course it's difficult to talk shown in Fig. 8. To keep it simple, only
AND MATERIALS
one decoder channel is shown. The
and listen at the same so this feature may
CW key, opaque tubing, headphones,
three other decoders are duplicates of
only be interesting and not a practical applietc.
the 567 circuitry in Fig. 7. Let's look 57
cation for CW communication.

S4-
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.

+6V

)1
R1

C2

.1µF

2.2K

220K

02
2N3904

R6
1K

R3

R7

1K

C3
.11.1F

R8
15K

LEDI

Cl
'22µF

8

--1(

7

PARTS LIST FOR
THE LASER
REMOTE-CONTROL
RECEIVER
(FIG. 8)

IC1

TUBE

I

Q1

567

2N3904

1K
R2

2

C7
4.7µF

R5
1K

+

i-

+

R4
3.3K

C5

3

C6
4.7µF

+6V

_ 4.74F
C4
.1µF

VM
INPUT
102

INPUT
IC3

'SEE TEXT

INPUT
IC4

Fig. 8. The remote -control receiver circuit is shown here. To keep it simple, only one decoder channel is shown. The three other decoders are duplicates of the 567 circuitry in Fig. 7.

over the receiver circuitry, and that may
clear up any questions about the missing
decoders.
The phototransistor, buffer amplifier,
and voltage amplifier are the very same
circuit used in our CW transceiver. Q3's
+6V

R1

1K

TO EXT.
CIRCUIT
OR
EQUIP.

Kl
6V

is reduced, with the voltage
divider made up of R4 and R5 to better
match the input level requirements of
the 567 decoder IC. The tone signal is
fed to the 567's input at pin #3. The
decoded output at pin #8 goes low when
the correct tone is received.
By adjusting R8, the decoder-tone
frequency is set to the same frequency as
the transmitter is sending out for the
corresponding channel. The remaining
three channels are adjusted in the same
manner.
The circuit in Fig. 8 shows the
decoder turning on an LED when the
correct tone is received; however, to
control an external circuit or piece of
equipment, take a look at the two circuits in Fig. 9.
The circuit in Fig. 9 "A" uses a

output

A

PARTS LIST FOR
TWO LASER REMOTE CONTROL SYSTEMS
(FIG. 9)

+6V

f vw
R1

4700

8

*

ti

SEMICONDUCTORS
Q1-Mouser phototransistor, see text
Q2, Q3-2N3904 NPN transistor
LED1- Light-emitting diode, any color
IC1 IC4 -567 PLL IC
RESISTORS
(All resistors are Vi-watt, 5% units.)
R1- 10,000-ohm
R2, R5, R6-1000 -ohm
R3-2200 -ohm

R4-3300-ohm
R7-220,000-ohm
R8- 15,000 -ohm potentiometer

CAPACITORS
C1-.22 -µF, ceramic -disc
C2, C3, C4- .1 -µF, ceramic -disc
C5, C6, C7-4.7 -µF, 25 -WVDC,
electrolytic

2N3906 PNP transistor to turn on a
relay when a tone is received. Pin 8, on
the 567 decoder, goes low when a correct tone is received. This takes the base
of Q1 low, turning it on and closing the
relay to activate the external equipment
or circuit.
The circuit in Fig. 9 "B" is connected
to a MOC3010 optocoupler triac -driver
IC to control an AC- operated device.
Here's a good place to use your imagination to come up with other ways to use
the laser remote -control system.
I'm sure there are many more applications for our laser, but we've run out of
time once again. Come back next month
and see what's going on here at the lab
and in the meantime may all of your cirP
cuits work Murphy free!

.12)

102

MOC3010

IC1

TO AC

567

CONTROLLED
EQUIP.
B

Ql-2N3906 PNP transistor
IC1 -567 PLL

D1- 1N4002 diode

K1-6-volt DC relay

Fig. 9. Circuit "A" uses a 2N3906 PNP tran-

sistor to turn on a relay when a tone is received.
Pin 8, on the 567 decoder, goes low when a correct tone is received. Circuit "B" connects to a
MOC3010 optocoupler triac-driver IC to con 58 trol an AC- operated device.

.4,

IC1-567 PLL
IC2-MOC 3010 optocoupler IC
R -470-ohm resistor
1
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"Oh, Mr. Communicator, I don't think

you're putting out enough power!"

For more information go to page 80A

NEW GEAR

or e-mail: requests @berkshire-is.com

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

E

-t
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Cable Clips

Constructed of high -quality materials made to
withstand extreme heat
and freezing temperatures,
the Siding Clips and
Shark Tooth Anchors

Insulation Tester

The Digital/Analog Megohmeter
Model 5060 ($3695) is the only
fully automated 5000 -volt insu-

lation tester. It provides insulation measurements to 10,000
GS2. Test results include
DAR, PI, DD, capacitance, leakage current,

($3.05 - 3.99) are available in % -inch or 'Aand user-programmed test
inch sizes for numerous
voltages and run times. It
applications. The Siding Clips can be used for installing
has an RS -232 interface
wires, cables, or tubing into aluminum or vinyl siding. The
and an extensive memory
curved, snap -in design is easy to use and eliminates the
function, which permits storage
need for drilling. The Shark Tooth Anchors are also
Fiber
results in files specific to the device under test.
used to install wire and cable and have angled
The standard software package included
teeth to ensure easy and secure installation
Termination Kit
enables the user to display test results and
into stucco, masonry, concrete, brick, or
This lightweight .71k-22
graphs.
mortar surfaces.
Basic Fiber Termination Kit
AEMC TECHNOLOGIES
GARDNER BENDER
($915) is a complete fiber200 Foxborough Blvd.
P.O. Box 3241
optic installation tool kit for
Foxborough, MA 02035-2872
Milwaukee, WI 53201 -3241
ST /SC & LC connectors that
508- 698 -2115
800 - 624 -4320
uses an anaerobic adhesive for
zrww.aemc.com
www.gardn erbender. com
permanent,
low
-loss
terminaCIRCLE 62 ON FREE
60
FREE
CIRCLE
ON
tions. It can accommodate
INFORMATION CARD
INFORMATION CARD
singlemode and multimode
connectors, and includes
all necessary tools and con sumables to properly terminate your fiber -optic cable. A step -by -step manual is
included to guide you through the process.

JENSEN TOOLS

Thermo -Anemometer
Ideal for the HVAC or plant maintenance tech, the pocket-size Weathermaster Thermo Anemometer Model 45158
($129) displays air velocity, temperature,
and relative humidity on a large, dual display LCD. It also measures wind speed,
wind chill, and dew point. The meter folds
into a water-resistant housing, which is
designed to float and to
withstand drops to 6 feet.
It extends to 9 inches for easy reaching
into openings.

7815 South 46ró St.
Phoenix, AZ 85044
800-426-1194 or 602-45 3- 2 5'4 2
Tr.jen çentools. c onr

CIRCLE 61 ON FREE INFORMATION CARD

Wire Harness Tool Kit
Featuring three specialty tools for
wire cutting, stripping, and slitting,
the Wire Harness Tool Kit ($47) can
fit into a pocket, attache case, or tool
box. The wire stripper has a thumb
adjustable cam that can be set
to accommodate wire sizes
from 10 to 26 AWG, while the
high -precision scissors replace
conventional scissors and knives
for slitting all types of cable
jacketing. Ergonomically designed
for the proper leverage and fit,

each tool has a rubber-cushioned hand grip and return
spring.

EXTECH
INSTRUMENTS

XURON CORP.

285 Bear Hill Road
Waltham, MA 02451 -1064
781- 890 -7440

Saco,

www.extech.com

62 Industrial Park Rd.

ME 04072
207 -283 -1401
www. ruron. corn
CIRCLE 64 ON FREE INFORMATION CARD

CIRCLE 63 ON FREE INFORMATION CARD
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Open-End Wrench Sets
Fur use on the end of a

ratchet, these % -inch
and % -inch Crowfoot
Open End Wrenches
(price unavailable prior
to printing) are ideal

fit..
AAv,,)

for working hard-to -reach hydraulic line fittings often
encountered in automotive, aircraft, industrial, and heavyduty applications. Made of premium alloy steel, these wrenches have a SuperKrome finish that guards against corrosion
and is easy to clean.

SK HAND TOOL CORP.
9500 West 55th St., Suite B
McCook, IL 60525 -3605
708 -485-4574
www.skhandtool. corn

Front Ring Adapter
Ideal for use in emergency call
boxes, industrial controls, or any
place rugged use may be encountered, the Extreme Duty Front
Ring Adapter ($15.95) is installed
in conjunction with an ordinary
mushroom cap to convert a regular
Series 14 pushbutton into a large,
extremely durable switch. It is
capable of withstanding severe
abuse while protecting the
encased switch, and comes complete with a sealing O -ring to
protect the switch element from outside weather conditions.

ENO SWITCH CORP.
198 Pepe's Farm Rd.
Milford, CT 06460
203 -877 -4577

CIRCLE 65 ON FREE INFORMATION CARD

www. eaoswitch. con/
CIRCLE 67 ON FREE

Tool Tote

Ruggedly made for
industrial applications,
the ToolTote ($24.97)
has 14 external various sized pockets for all types
of tools. It features an oversized
opening for easy access, a rigid bottom, an optional shoulder strap for
hands -free use while climbing a ladder, and comfortable padded handles.
PAKTEK, INC.

INFORMATION CARD

7307 82nd St., Court SW
Tacoma, WA 98498
800-258 -8458
LCR

Meter

Available with

Pulse Generator
Utilizing a standard 115VAC power
source, the Model 4030 10-MHz
Pulse Generator ($355) is capable of
producing pulsed waveforms with
variable symmetry and amplitude to
test for a variety of applications. These
include testing and troubleshooting digital logic circuits, testing response time of
opto- isolators, testing shift registers, and
interfacing between different logic families.
Manual mode allows one pulse to be generated
each time a pushbutton is pressed, making it convenient for stepping a circuit one pulse at a time.
B &K PRECISION

www. toolpak. corn
a

built -in RS -232

CIRCLE 66 ON FREE INFORMATION CARD

interface, the Passive Component LCR
Meter, Model 380193 ($179) measures

inductance and capacitance
with a 0.7% basic accuracy.
Optional Windows software
allows for data capture and
analysis. It provides test frequencies of 120 Hz and 1
kHz, the ability to set Hi/Lo
limits using absolute values
or percentage limits, and
selectable parallel or series
equivalent circuit. The
meter comes complete with
a 9-volt battery, test leads,
alligator clips, and a protective holster.

25.72

ItA7z

CORP.
22820 Savi Ranch
Parkway
Yorba Linda, CA 92887
714-921 -9095

EXTECH
INSTRUMENTS CORP.

www.bkprecision.com

285 Bear Hill Road
Waltham, MA 02451
781- 890 -7440

CIRCLE 69 ON FREE
INFORMATION CARD

www.extech.com
CIRCLE 68 ON FREE INFORMATION CARD
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SUPPLEMENT TO POPTRONICS AUGUST 2002

Poptronics °

SHOPPER
WIRELESS VIDEO LIPSTICK CAMERAS MONITORS

OVER 700 PRODUCTS IN STOCK!!

Now you can enjoy peace of mind with our new
wireless observation system. Each comes with a
5" wireless monitor & wireless camera. Just plug
& play for perfect wireless video any time!

TCP/IP

/MODEM
/LAN/WAN
PV- 140A/B/C/D

-

GW-2400SA $379.95

-

PV-140D

PV140 Card Configuration:
PV-PACK= 140A+140B+140C+140D

-

140A
140B
140C
140D

-

-

Windows 98/ME/2000 /XP
Pentium 111- 550Mhz or higher with free PCI slot(s)
128 MB+ System Memory
PCI /AGP bus graphics card (24 bit hi -color or 64 bit)
Sound Card (optional)
Hard Disk Space - 1 GB+ per camera;
10GB+ is recommended
Microsoft DirectX or higher version
CD -ROM / DVD -ROM device
Cameras up to 1/2/4/8/12/16

(4pcs in 1 pack)(Real time)
1st four cameras/windows
2nd four cameras/windows (expands to = 8 windows)
3rd four cameras/windows (expands to = 12 windows)
4th four cameras/windows (expands to = 16 windows)
Cards MUST be utilized in this order

SAVE $200
PV -140 PACK
4

43(L)

$89.95

Whether using this indoors or outdoors,
the benefits of this compact, discreet
miniature color camera are extraordinary.
The infrared LEDs make the ILC -300
excellent for video recording in low light
situations up to a distance of 10 meters
(32.8 ft). The weatherproof anodized aluminum housing and adjustable brackets
for wall or ceiling mounts make this an
ideal camera in a variety of applications.

$189.95

800-308 -4626
Tech 404 -872 -0722

Fax 404-872.1038

contained cameras.

6

Cameras

X

43(W)

X

2.5" COLOR TFT MODULE

Industrial "O- Ring Sealed,
Aluminum Case

HIGH GAIN DIRECTIONAL PATCH ANTENNAS
The Patch or Panel Antenna elements are temperature stable with a low return loss and low frequency drift vs. tern perature. They offer heavy -duty use, yet are
lightweight construction. Maximum wind survival speed of 180 km /h is achieved by use of a
solid aluminum mounting back (DA -12, DA -18).
High gain signal feature is guaranteed by the
excellent VSWR specifications of 1.5dB.

30(01

Visit our website to see our
full line of Micro Board Cameras

Configurations:

8/W: Regular, Auto Iris, Vari-Focal Lens
Color: Regular, Auto Iris, Vari-Focal Lens

M8 -680UA
Audio B/W
$39.95

1/3" COLOR INFRARED COLOR CAMERA

-

AV-48C8 $235.95

We have 6 different configurations to meet
your requirements for outdoor or indoor self-

16

Pieces /One Pack
$1099.95

USB -01 The USB video
Converter acts as an interface for

ILC-300

This camera merges the gap between bullet
(lipstick) camera and full -size housing with
camera. Unlike bullet (lipstick) cameras with
limited features, this unit has many features
only found on larger, "cased" cameras. The AV48WC8 keeps the best part of the bullet/lipstick
line in that they install quickly and come pmassembled, ready for installation. Auto iris and
vari-focal lens options are available upon
request.

MICRO BOARD CAMERAS

USB VIDEO CONVERTER
Additional Features -Call Today!!!

your analog video sources and converts analog output to dìgtal for your computer. The USB
Video Converter accepts high resolution SVHS
video and standard composite NTSC video.
USB -01

1/3" COLOR OUTDOOR CAMERA

SOFTWARE INCLUDED!!!

System Requirements:
-

.2.4jtGil3

Great for around the house,
office or technical field work.

$299.95

The PV-140 Series tüms your PC into a commercial
grade digital security system in a few minutes. This
incredible series integrates a color quad processor,
multi-zone video motion detector, multiplexer, and a
real time digital video recorder (DVR). By ordering
addition cards, you can increase your surveillance up to
16 different cameras.

-

DIGITALRECORDERS ANTENNAS MICRO CAMERAS

5" WIRELESS OBSERVATION SYSTEM

DIGITAL MONITORING & RECORDING SYSTEM

-

800 -308 -4626

Call and talk with our qualified technical sales staff

800 - 308 -4626

DA -12 $119.95

DA-6 $29.95

1/3" HIGH RESOLUTION DSP COLOR CAMERA

TFT -M25 This 2.5" TFT Module

DX-7811S Our NEW Digital Signal Processing (DSP) Camera offers

can be used for a variety of purposes, such as: custom automotive dash
installation, boat installations, covert
ultra-compact surveillance packages,
and more

you a Day /Night Camera with Digital Zoom, Mirror Function, 470 lines of
resolution, backlight compensation, gain control & low lux. An excellent
addition to your current security system or a great beginning
Limited
to a new system.

TFT-M25 $139.95

5.8mm
THICK!

t

rime

This camera has all the features
of the brand names without the
brand name price!

Mier

DX-7811S $468 -94
Dust reference this Ad
Introductory Price $149.93*
Polaris Industries, Inc.

WWW.POLARISUSA.COM
CIRCLE 228 ON FREE INFORMATION CARD
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470 Armour Dr. NE

Atlanta, GA 30324
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Bean

FCC LICENSED

ELECTRONIC TECHNICIAN

EARN
MORE

1

ooe`:r.

MONEY

-

vrta,a

.

Microprocessor

Hands -On Training
The PRIMER Trainer is a flexible instructional
tool featured in a Prentice Hall textbook and
used by colleges and universities

around the world. Ruggedly designed
to resist wear, the PRIMER supports
several different programming
Languages including Assembler,
Machine Language, C, BASIC,
and FORTH. A comprehensive
Instruction Manual contains
over 25 lessons with several
examples of program design
and hardware control. The
Applications Manual provides
theory and sample code for a number
of hands -on lab projects.
- Scan Keypad Input 8 Write to a Display
- Detect Light Levels with a Photocell
- Control Motor Speed using Back EMF
- Design a Waveform Generator
- Measure Temperature
- Program EPROMs
- Bus Interface an 8255 PPI
- Construct a Capacitance Meter
Interface and Control Stepper Motors
- Design a DTMF Autodialer I Remote Controller

Application
Projects
Include:

;,,.,,,,.

wMnbu,avno,

- ..-

Earn up to $100
an hour and more!

The PRIMER can be purchased as an unassembled kit ($120) or as an
assembled/tested kit ($170). Upgrades provide battery- backed RAM and PC
connectivity via an RS232 serial port (shown in picture). Additional options
include a heavy -duty keypad (shown in picture) and a 9V power supply see our
website.
Quantity discounts are available.
Satisfaction guaranteed.

-

The Original Home -Study
course prepares you for the "FCC
Commercial Radiotelephone License" at
home in your spare time. This valuable
license is your professional "ticket" to
thousands of exciting jobs in:

Communications

Radio -TV

Microwave

Maritime

Radar

Avionics & more

You can even

Since 1985
OVER

16
YEARS OF
SINGLE BOARD
SOLUTIONS

CÌIÌLÌ., inc.
Phone 618 -529 -4525
Fax 618-457 -0110
2390 EMAC Way, Carbondale, Illinois 62901

World Wide Web: http:/ /www.emacinc.com

RF

Modules

start your own business!

No previous experience needed! No need
to quit your job or go to school. This
proven course is easy, fast and low cost!

GUARANTEED TO PASS - You get your
FCC License or your money refunded.

Send

for

FREE

facts now!

Mail coupon today or call

(800) 932 -4268

Ext. 240

www.LicenseTraining.com
COMMAND PRODUCTIONS
FCC LICENSE TRAINING - DEPT. 240
P.O. Box 2824
San Francisco, CA 94126

Please rush FREE details immediately!

www.abacom-tech.com

Name

Address
City

62

State

Zip

ABACOM

Technoloç3ies

i.

CIRCLE 321 ON FREE INFORMATION CARD
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Tel. +1(416)236 3858
Fax: +1(416)236 8866
abacom@ abacom -tech. corn

SEARCH & BUY ONLINE

Thanks to you. all sorts

www. mouser. corn

of everyday products are

being made from the paper.
al

plastic, metal and glass that
you've been recycling.
But to keep recycling

'

working to help protect the

environment, you need to
buy those products.
CIRCLE 325 ON FREE INFORMATION CARD

BUY RECYCLED.

EMBEDDED
1 NTERNET
Prototypirzg Board with the CCS C compiler and libraries
Complete hardware kit with 56K modem and examples using CCS C
source code on a PlCmicros NACU. Examples include an embedded
e-mail program and a web server.

AND SAVE.
So look for

products made

Internet Prototyping Board Includes:

PIC16F877 Flash Chip
ICD Interface
Full V.90 Modem
RS232 Port
Push Buttons
Analog Inputs

it

from recycled materials. and
IS

l

Buy Recycled.

Debugger Unit (ICD)
CCS PCW Windows IDE Compiler
TCP /IP Lean book, by Jeremy Bentham

All FOR ONLY $ 499!

11

For a free brochure, write

Environmental

4

Use

discount code
1PB0702 -PX
to order...
ACT NOW!

Our limited time offer also includes:

buy them. It would mean the
world to all of us.

Schematics
PC Cable
Power Supply
Phone Cable
Example Programs

.
1

vwwv.r

'

(OVER

.20% F/1/ SAVINGS)

http:/ /www.
ccsivvfo.corn /picc
262.797.0455 x35

énse Fund, 257 Park Ave
South. New York.

SINGERS:
RCN
Unlimited Free Backgrounds

NY 10010,

Do You Repair Electronics?

from Original Standard Recordings!

or call -800- CALL-EDF

Repair Databases for
TV, VCR, Monitor, UL
Audio, FCC, and more.

Thompson Vocal Eliminator"

1

VE-4 FreeBrochure /Demo
24 Hour Demilnfc Line

r,r"mll"itE/OF

(770)482.2485. Est 49

/

LT Sound Dept PE -1 798011Pa

GA
Internet www.LTSound.com

Better Than Karaoke For Over 25 Years!

Over 76,000 records
Private user forums
- Live on -line chat rooms
-

-

RepairWorld.com

PlCmicro ° PIC16F87x Series and ICD Book

PlCmicro® BOOKS

Easy Debug'n

Easy PIC'n

Features of PIC16F87x microcontrollers
In- circuit debugging using Microchip ICD

PIC'n Up The Pace

Table of Contents and Ordering Information On Web Site:
$5 s/h in US. VISA, MC, AM, DS, MO, Check
CA residents please add 7.25% CA sales tax

+

PlCmicro and MPLAB are trademarks of Microchip Technology Inc.

1

$29.95

subroutines, loops, lookup tables, Interrupts
Using a text editor, using an assembler, using MPLAB
Timing and counting (timer O), interfacing, I/O conversion

Companion for our PIC'n book series
8.5x11 format. 72 pages. $12.95

ac)

- Beginner

Programming Techniques
Instruction set, addressing modes, bit manipulation,

ELECTRONICS

P.O. Box 501, Kelseyvil e, CA 95451
Fax (707) 279 -8883
Voice (707) 279 -8881
We have been selling on the Internet since 1996. We will ship
the day we receive your order or the next business day.

- Intermediate

$34.95

Serial communication - PlCmicro to peripheral chips
Serial EEPROMS
LCD interface and scanning keypads
D/A and A/D conversion - several methods
Math routines

PIC'n Techniques

- Intermediate

$34.95

8 -pin PlCmicros
Timer 1, timer 2 and the capture/compare/PWM (CCP) module
Talking to a PlCmicro with a PC using a terminal program

Test equipment and data logger experiments

Serial PIC'n

- Advanced

$49.95

Synchronous - bit -bang, on-chip DART, RS -232
Asynchronous - 12C (Philips Semiconductor)
SPI (Motorola), Microwire (National Semiconductor)
Dallas Semiconductor 1 -1iVire bus
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AM & FM

LOW POWER
TRANSMITTER KITS
If you are interested in building quality low power
transmitters for AM, FM Stereo, and Television
transmission, see our website for more information.
Kits covering the frequency range of 150 KHz to 1300
MHz. are available, for Amateur, experimental Part 15
uses, hobby, and radio control use.

NORTH COUNTRY RADIO
Visit our website www.northcountryradio.com
Sales:

PO BOX 53 New Rochelle N.Y. 10804 Tel 914 -235 -6611
Technical: PO Box 200 Hartford NY 12838 Tel 518 -854 -9280

The BEST is now Better!
4.(C

Feature -rich Circuit Design Workstation
Ultra-affordable at just $299.95
Portable Version Available for 5349.95

Triple Outpm
DC Power Supph

larger

Generator

Rreadboard Area
REMOVARt. F

Sine /Square/Triangle

Pulse TTL

ligh e Low
ogic Indicators
I

I

Our classic PB -503 the complete Prow -Board Design
Workstation is newly improved. Enhancements Include: an
8- Channel Logic Monitor, High & Low Buffered Logic
Indicators, 8 Selectable Logic Switches, and Removable
Breadboard Socket Plate. This velcro- backed socket plate
allows for greater circuit design flexibility; order extra to suit
your needs.

Audi

Two Digital

Pulsers
eiar,

4

S\4r.444
IOK: Ih

8 In:1i, 1,11,3!

SPDT Logic ',mach.

Potent 1011t

er'

SPDT Switch

Traditional instrumentation on the unit includes continuously
variable Function Generator, Triple Output DC Power
Supply, along with Switches, Digital Pulsers, Potentiometers
and an Audio Speaker. The highly functional Pß503 is built
to last, with an industry best 3 -year warranty along with a
lifetime warranty on all breadboard sockets. Own the best!
Order yours today.
1486 Highland Avenue

GLOBAL SPECIALTIES
INSTRUMENTS

Unit 2

06410
1.800.572.1028
203.272.4330 FAX
Cheshire, CT

www.globalspecialties.com
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After

Before

World's Smallest
68HC11
Microcontroller

1

Year Warranty
Money Back Guarantee
1

No

RolldJitterslFlickerslFading

Modules!

Buy

MicooStampll

1

Unit, Get the 2nd for

..
Priced
112

telemetry
microrobotics
smart toys
animatronics
model railroading
home automation

r'

COPY RENTAL TAPES WITH
OUR VIDEO STABILIZERS

1- 800 -562 -2252
Omaha, NE 68130

2609 S. 156th Circle

http://www.modernelectronics.com
tiny, light- weight (0.5 oz.)
1 -inch x 1.4 -inch 68HC11 module
on -board 5V regulator
8MHz crystal (9.83MHz on Turbo version)
choice of 8K or 32K EEPROM
32K RAM + 32K EEPROM on 64K version
plugs into your breadboard like a DIP
SCI (UART), SPI, Output Compares, Input
Captures, harware timer, pulse accumulator
all 14 I/O lines and 2 interrupts brought
out to versatile 20 -pin connector
program in BASIC, assembler, or C
easy code -loading with Docking Module
Starter Packages:*
8K EEPROM ( #MS11SP8K)
32K EEPROM ( #MS11SP32K)
32K EE +32K RAM ( #MS11SP64K)

HIGH QUALITY FM

BROADCAST
-

$49
$77
$90

305 SOUTH BARTLETT ROAD. STREAMWOOD, IL 60107

VOICE: (630)736 -9822

°IIIIIIIlé:9 s

ñ.,
0

11111111u1u

1 =

s

apuRRI,"1I

o

gPaaP - ooPo
oPR,o.

PIP-RP

lT

FAX: (630)736 -0353

/^y

,,i

32K SRAM plus 8K or 32K EEPROM
plugs into your breadboard like a DIP
easy programming from any PC
ideal for building MicroMouse robots
now available in Turbo version (9.83MHz)
$68
8K Starter Package #MC11SP8K
$93
32K Starter Package #MCI1SP32K
Motor driver boards, LCD/keypad /keyboard
interface & prototyping cards available

Techoological
Avis

Many other modules & accessories available.
Visit our website at:

www.technologicalarts.com
sales@technologicalarts.com

TOLL -FREE: 1- 877 -963 -8996
Phone: (416) 963 -8996
Fax: (416) 963 -9179
Visa MasterCard Discover Amex

340 East
45454 02

flw,..:.. t*L..[4..,...,

CLASSIFIEDS Tons of
BUSINESS OPPORTUNITIES
Electronics

$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

,11,

tiny 2 -inch x 2 -inch 68HC11 module
12 inputs /outputs plus 8 analog inputs
RS232, 5V regulator, 8MHz crystal

Nevu

Dayton, Ohio

4.40

1 ,QQb111111111

muumuu

f2

www.progressive-concepts.com ii11111

WWW.POPTRONICS.COM

°e",
--

-

You know you want it! We've got it: LPFM & High Power,
Stereo FM Transmitters, RF Amplifiers, Low Pass Filters,
Antennas, Mixing Boards, Microphones, CD Players,
Compressor /Limiters, Digital Reverbs, Automation Software,
Stu Jio to Transmitter Links, Emergency Alert Systems,
Kits, RF Parts, and much more.
RF Test Equipment,
Best Prices, Highest Quality. Give Us A Call or Buy It Online...

includes MicroStamplI, manual, PC software (freeware assembler, SBASIC compiler, Microload utility,
and sample programs), serial cable, Docking Module,
and accessories.
Attention OEMs:
Embed MicroStampl i modules into your product!
only $20 each (100-pc. price, 8K version)

¡/
W

EQU PME NT

SINCE 19Y0

DISCOVER CABLE'S NEWEST BOXES!
"DESCRAMBLES WHERE OTHERS FAIL"
LOWEST DEALER PRICES GUARANTEED. 1-888-777-9123 ... . 1-888-675-3687

Get your FREE catalog today and discover
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.

i

MISC. ELECTRONICS FOR SALE
T &M ELECTRONICS. Large variety of electronic parts since 1966. Visit our Web site at

www.tandmelectronics.com

PLANS-KITS- SCHEMATICS
Carl's Electronics

- Hundreds of electron-

ic kits, plus the latest in spy and surveil-

lance. www.electronickits.com

SATELLITE
FREE Satellite TV Buyer's Guide. BIG Dishes
BIG Deals! Get the MOST free and subscription channels with C -band digital upgrade! SKYVISION. 800- 543 -3025. International 218- 739 -5231. www.skyvision.com

-

Checkout our 10,000 item on -line catalog http://www mecí. com

Order

Toll

free

1- 800 -344 -4465

11

/aufn;;;',`
Fax

0

de

1- 800 -344`6324
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Electronics

& Computer
Training
Cleveland Institute of Electronics
No matter what your career goals may be, most employers still insist on an
educational background. Cleveland Institute of Electronics (CIE) offers educational
training in Electronics and Computer Technology that lead to Diplomas and
Degrees.

Even if you have no experience in the high -tech workplace, CIE can give you the
hands -on education you need to maximize your career potential. Experience a step by-step program designed specifically for the independent study student.
Our patented teaching method allows you to complete each lesson at your own pace
so you can study at times that are most convenient for you!

A Wide Range of Electronics & Computer Training Available!
You'll find many different CIE Career Courses ranging from our Computer
Programming course to our Electronics Technology with Laboratory course to

our most advanced program, CIE's Associate in Applied Science in Electronics
Engineering Technology.

Every program includes all the tools, lab equipment and instructor support
necessary to compete in the 21st century job market.
After successful completion of a Career Course, you'll receive a diploma. Continue
in your studies and you can earn an Associate in Applied Science in Electronics
Engineering Technology.

There are many other courses to choose from
so you can get the exact job -training
course that's right for you!

a

£f

-?á%

CIE 1776 E. 17th

Cleveland, OH 44114

Name

Build on what you already know!

Address

You may be eligible to apply for advanced

standing in CIE's A.A.S. Degree Program
based on your previous military training or
academic history.

APt
City

-

State

Send for a FREE Course Catalog Today!

Zip

Fill out the form on this page or call CIE toll -free
at (800) 243 -6446 or visit us at www.cie - wc.edu
and we'll send you a complete information
package with our course catalog & tuition prices.

Phone
e -mail

Check box for G.I. Bill Details:

Active Duty

L
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Call 1- 800 -243 -6446 for a

FREE

catalog or visit www.cie -wc.edu today!
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O Veteran
P130J

YOUR #1 SOURCE FOR
AUDIO, VIDEO AND SPEAKER

BUILDING COMPONENTS
FREE

MORE

ELECTRONICS
www.partsexpress.corn
&

Da on Louds

eaker Co.®

41

BR -1 2 -Way Monitor

System Kit
This high end 2-Way Monitor is based on our popular 1-1/8"
Silk Dome Tweeter #275.070) and 6-1 /2" Woofer (k295305). It was designed to provide a low cost, easy to build 2-

Way system for the speaker building novice. The end result
is a kit that can be built in a couple of hours and that has a
sound that will rival systems costing two or three times its
modest price! Overall, the system is smooth and detailed,
with a wide soundstage that belies their smallish size. The tonal
balance is on the warm side of neutral, which is pleasing with most
types of music. The bass is also impressive for a system of this size.
It you need more bass, we recommend using the #300 -63010"
subwoofer to create a matching satellite/subwoofer combination. The
cabinets are made of 5/8' MDF finished in an unobtrusive "black ash"
vinyl laminate and include grills with black cloth. All driver holes are
precision cut with a CNC for a perfect fn. The tweeter is flush mounted
to reduce diffraction effects. Note: This system is offered in kit form
and can be assembled in about 2 hours. The crossover needs to be
assembled so soldering skills are necessary. We've included a tutorial
that thoroughly explains the theory and design process making this kit perfect for educational programs. Each kit
includes everything needed to build 1 pair of speakers.
System Specification: *Frequency response: 43- 18,000Hz SPL: 85dB 2.83V/1 m *Power handling: 100 watts max
Cabinet dimensions: 14 -1/4' H x 8 -5/8" W x 11" D Net system weight: 35 lbs.

$13980

#300.640

5" Ultra-Thin TFT- LCD

250 Watt Subwoofer Amplifier

With Remote Control

Video Module

This high performance
subwoofer amplifier allows
you to adjust the volume

Complete color video
display makes great
personal rear seat TV
screens. Works on a
standard composite
video signal from any
VCR, video camera, or
navigation system.
Features high resolution,
speedy response time, no radiation, low
power consumption (less than 750mA),
and wide view angle.

and crossover frequency
from the comfort of
your favorite chair!

IR

Remote
Features:
Control *Remote
mountable
control panel
*High power
Class AB

amplifier

Only

1/2" thick

$119

Phase

#205-013

switch

4" LCD Video Module

Gold plated

connectors *High pass filter for
satellite speakers *Line Level Outputs

*Auto On/Off

#300-793

$148650

$137 90

Da on Louds

(4.UP)

eaker

Co.®

6-1/6" Treated
Paper Cone Woofer
Rubber surround

Specifications: Power
handling: 50 watts RMS/75
watts max *Voice coil diameter: 1.3/8" Voice coil inductance: 1.40 mH *Impedance: 8
ohms ADC resistance: 6.0 ohms *Frequency response: 33 -4,000 Hz Magnet weight: 15 oz. Fs:
33 Hz SPL: 88 dB 1W/lm VAS:.98 cu. ft. *CM:
2.75.OEs:.37.Ors:.33 XMAx: 3.15mm
Net weight: 3 lbs.

si 520

Piezo
Tweeter
3 -1/4"

P

SELECTION
R
A
OF
pRIVERS
INTHE

*Power handling: 50 watts
RMS/75 watts max

*Frequency response:
3,500-27,000 Hz

SPL: 94 dB

950

COUNTRY!

(4.UP)

6 -1/2"

t

Oj

s

Ceiling Speaker System

Don't let the low
cost fool you!
These great
sounding ceiling
speakers are ideal
for adding music to
the kitchen, den, bath,
or patio! They feature a

weather resistant 6 -1/2' carbon fiber cone
with a butyl rubber surround and a coaxial mounted 1"
mylar dome tweeter. Perfect for high moisture
environments. Retrofit design allows installation in both
new and existing construction in just minutes. System
includes removable steel mesh grills, built -in mounting
brackets, hardware, and installation instructions.
Specifications: *Impedance: 8 ohms Frequency
response: 60- 20,000 Hz *Power handling capability: 30
watts RMS /45 watts max *Sensitivity: 89 dB 1W/lm
Overall dimensions: 8 -1 /2" round x 2-3/4" deep
*Net weight: 5 lbs. per pair.

#300 -402

$3960(1 -3

PRS)

$35505

-UP)

Color Video Camera
With Audio
Single chip 1/3' format camera
310 TV line resolution
Built -in audio
Focusable lens
Automatic gain control
Auto white balance
Specifications: *Resolution: 310 TV
lines Pick -Up device: 1/3' CMOS
Light sensitivity: 10 lux Lens:
4.3mm S/N Ratio:>38dB *Power:
8- 12VDC, 30mA (9VDC adaptor
included).

#335 -485

$8960(1 -3)

$8245

10" Powered Subwoofer
Perfect for small to medium size
home theatre or listening rooms.
MDF cabinet finished in "Black
Ash" vinyl veneer
10" long throw driver

100W amplifier

/a

Gold plated inputs
Frequency response: 30-160 Hz

950
(4 -up)

Exterior dimensions:
13 -3/4" W x 16 -1/4" H x 14 -1/2" D
weigh 35ló
Net weight:

#300 -630

$9980.

DETAILED
Don't throw away expensive loudspeakers just because the
EASY TO FOLLOW
foam surround has dry rotted or has been punctured. With
INSTRUCTIONS!
these new repair kits from Parts Express, you can save BIG
bucks by repairing the foam surround and avoid costly loudspeaker replacements. Each kit contains supplies to repair
two speakers and includes foam surrounds, plastic shims, four
dust caps (two paper, two poly), a plastic bottle filled with 1 oz.
of adhesive, 5 foam swabs for application of glue, and corn plete repair instructions.
Price
Price
(4-UP)
(1-3)
Size
Part*
Note: The speaker surround kit
$17.90
$19.50
6-1/2" kit
260-915
sizes are based on the diameter of
18.95
21.90
8° kit
260 -920
the speaker's frame, not the
19.50
22.50
10" kit
260 -925
diameter of the cone. For example,
20.90
23.90
if your speaker frame measures
12' kit
260 -930
21.90
10'--10-1/2' in diameter, you would
24.50
kit
15"
-535
260
need the 10' Surround Repair Kit.
5.25
5.95
1 oz. bottle of speaker glue
340-076

LARGEST

$1.25,1.3,

$99'5(1.3)

55

Speaker Surround Repair Kits

Vented pole piece

#270 -011

High resolution
4" LCD flat screen
color display module
Works on a standard composite
video signal from any VCR,
video camera, video game or
navigation system
Ideal for mounting in seat backs
or custom built enclosures

#205 -050

ASV voice coil

#295 -305

$12877(1.3)

-44

316 PAGE
CATALOG

5\i

Visit Us On The Web At

www partsexpess.corn
Or Call Toll Free
, -800- 338 -0531

KEY CODE: POM
725 Pleasant Valley Dr., Springboro, OH 45066 -1158
E -Mail: sales @partsexpress.com
FAX: 937 -743-1677
Phone: 937- 743 -3000
CIRCLE 275 ON FREE INFORMATION CARD
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CALL OR WRITE
FOR OUR

CALL TOLL -FREE
(800) 292 -7711
Orders Only

FREE
Secure On -line Ordering

Se Habla Español

Digital Multimeters
Elenco Model

-1740

M

Elenco Model LCR -1810

,:np

to 20MHz

Cap. to 20eF

AC/DC Voltage

Awc Current

Masts

.

Elenco SL -5 Series

Digit LCD

ReMalece001G
2.03..1n

Autoranging
Frog to 4MHz

Temperature -20,C

Cap. to 4000F

0.1244

$24. 95
Featur es:
Cushion Grip Handle
Soldering Iron (optional) with
Grounded Tip for Soldering
Static- Sensitive Devices.
Easily Replaceable. Uses
Long -Life, Plated Conical Tip.

Iron.

Res. to 4.000M13

Freg u0 to tSMHz

Logic Test

DedwAwllxe

Diode &

cer+exrltv

Transistor Test

re.

Quantity
Discounts
Avaiable

Audible

Signal Oulpul

sperm

form or assembled.

Works w/ any
iron! Turn any
soldering iron
into a variable

Inductance to 4011

O-20J

M kit

As Low As

..ance leab2el

soc

TM

ists. Available

pFro20yF

DC Vote

Beeper
Drools

B&K Model 878

S65

589.95

Functions:

r,eq.

Deluxe Soldering Stations

LCR Bridge

Elenco Model LCM -1950

64 PAGE CATALOG!
(800) 445 -3201

Electronically controlled. ideal for professionals, students, and hobby-

51995
11

cs- sales.com

@

Corer,

sty Term

Heavy Steel, Non -Slip Base.
Iron Holder Funnel Reversible, left or right side.

Steel Tray

Elenco Four Functions in One Instrument
Model MX -93008
Features:
One instrument with lour lest
and measuring systems:
-

Elenco Handheld
Universal Counter
1MHz - 2.8GHz
Model F -2800

$450

1.3GHe Frequency

Counter

Digital Triple Power

4 DC Voltages.
1A, 1 vaneble,,

<1.555 0 100Mtiz

Supply

Elenco 3MHz Sweep Function Generator
with built -in 60MHz Frequency Counter
Model GF -8046

*m.

Features 10 dpi) deplay.

$199.95

<5r5V

0

250MHz

<smV

a

1GHz

<1004nV

18

0

Elenco RF Generator
with Counter (10OkHZ 150MHz)
Model SG -9500
-

20MHz Sweep / Function Generator
with Frequency Counter Model 4040A
0.2Hz to 20MHz
AM S FM Modulation
Burst Operation
External Frequency
Counter to 30MHz
Linear and Log Sweep
10MHz Model 4017A
5MHz Model 4011A

2MHz Model 4010A

Model SL -5
(Kit SL -5K)

3A. .12V

Model SL-5-40 - Includes 40W UL iron.
(Kit SL -5K-40)

20

-

No iron.

$24.95

ra

$79.95

Tip temperature changeable from 300E
(1 50-C) to 000'F (4e0'C)

Temperature Is maintained 20055
or 0s

$75
O-30VDC

e

\

0.02551 Output Impedance

Elenco 10Hz - 1MHz
Digital Audio Generator
Model SG -9300

SL-10-

3

554.95

Weller Low Cost Soldering Iron

Ideal for hobbyists,
DlYers and students.
Complete with 40W iron

SG -9000 (analog, w/o counter) $119

2

Same as SL -30 w/o digi-

tal display

Variable power control
produces 5-40 watts.

Features internal AM mod- of 1kHz, RF
output 100MV 35MHz. Audio output lkHz
a tV RMS.

Features built -in 150MHz frequency
counter,
low
distortion
and
sine /square waves.
SG -9200 (w /o counter) ........_.... $119

$34.95

Elenco Educational Kits

Probes

Model XK -150
Dlg0al

/

Analog Trainer

OWI Model OWI -007

Model AK-780K

Robot. Arm Trainer

Two IC Radio Kit

Electronic Science Lab
Maxitronix 500 -in -1 Electronic Project Lab Model MX -909
Everything you need to build 500 exctting electronic protects:
Learn the basics of electronics.
500
different electronic experiments, special
lighting effects, radio transmitter and
receivers, sound effects, cool games and

5ß9.95

MORE
91225 055.455 Dui Tree

5335

s-1aa025MHZ belayedaw5ep

$439

11340 40499 D.I Trau

$475

Model AK -700
slaw 6.717051511

Sweep

$725

S439010UMH: Deiavaa Swap

5995

Deluxe 29pc. Computer Service Tool Kit
Elenco Model TK -1200

$36.95

Includes Soldering Iron, Solder, Long
Nose Pliers, Diagonal Pliers, 11 pc.
Screwdriver Bit Set, Wire Stripper, IC
Inserter, IC Extractor, Screwdriver,
Phillips
Screwdriver, Desoldering
Pump, and morel

Guaranteed Lowest Prices
UPS SHIPPING: 48 STATES 5% (Minimum 55.00)
OTHERS CALL FOR DETAILS
IL Residents add 8.25 % Sales Tax

SEE US ON THE WEB

Model RCC-7K

Pulse /rove

Telephone Kit
Lapis
.Teat School Project

Radio Contra Car Kit

92795

c lashing Neon

830 -pin Breadboard

Data Switches
8 LED Buttered
8

Readouts
Built-in Function
Generator
(sine and square wave)

Bullt-in Clock
Generator
Variable Power Supply

514.95
Model M -1005K

7F

Includes built-in breadboard and an LCD.
Explore amplifiers. analog and digital circuits plus how to read schematic diagrams.

Includes

11

parts.

Lab-style manual included.

Ind

Model K4001

DMM Kit

%w

Requires 6 'AA' batteries.

Amriher

Dede Testte
Oven. Downes,
5r s:e

518gá

C &S SALES, INC.
150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847) 541-9904 (847) 541-0710

http: //www.cs-sales.com
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a

The tip Is grounded to eliminate static
charges.

3A Oulpul

Model WLC100

Elenco Oscilloscopes
Free Dust Cover and

at0 F

preset temperature.

The lip is isolated from the AC line by
24V transformer

.,

$445

$29.95

Elenco Model SL -30

Elenco Power Supply
Model XP-603

7:Tr:Z

NNE

$325
$259
8225

.,

.

$75

30 Fused Curren) Protection
Cuitent Limttirg Short Protection

$14.95

C -2800 Case w/ Belt Clip

5139.95

45C

Sponge Pad.

Sponge Pad.

Ordering Information:

Uno

2.5 - 20V e 2A
Fully
Regulated & Shod Protected
Vollage &
Current Meters All Me. Case

segment and RF

adapter.

Without Counter

3lioed.

I

11111111111111111.

2.4GHz

HOW
Includes antenna. NiCad battery. and AC

Generates square, triangle, and sine waveforms, and TTL. CMOS
pulse.

Fully Regulated Power Supplies m

[;w®,

Sensitivity:

Digital Multimeter

-

4

$99

2MHZ Sweep
Function Generator

GF -8025

Elenco Quad Power Supply
Model XP -581

EPd0-50-in-1 Lab....._.....S1B.95

$149

15 DAY MONEY BACK GUARANTEE
2 YEAR FACTORY

WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

coNTROMIM EAS $ U
LIGHTS

RELAYS

MOTORS

U

N - u7--

TEMPERATURE

PRESSURE

SWITCH POSITIONS

LIGHT LEVELS

.

HUMIDITY

Hundreds of
Products Inside

NEW

$79

MODEL 30

'

.MUGS

'488

MODEL 45

CHANNEL
CHH

á

I

1

12 Rn COUNTER

..UP

FO

MG TM,

8

AOG INPUTS

I

2 ANALOG TTl(TPt1TT

COL NTERS -2E UIT

ll

rrr-Arí'a'$279

MOI

8

2

1

14k SMP /SEC

X10 & Lighting
Voice Control
Control
Gadgets &
Home Security &
Motorized Devices
Surveillance
Home Theater
Home Networking
Phones &
& Structured Wiring
Intercoms
and Much More...

RS -233 INTERFACE

I/O

8 BIT 11,10/ IN

y`..

$189

I

INTO PC RUS

24

Largest
Source for Home
Automation!
WoridVS

51V1ARTHOME

THERMOSTATS LIQUID LEVELS

IYÏ
RS 2;2 INTERFACE

tAg

Itt

I ANALOG ODTPUi

g,

3 TIMER COUNTERS

.

BM A /0

800-SMART-HOME
www.smarthome.com

TRMS. 20 AMPS

""'-

24 DIGITALI /O

OPTO- ISOLATED

12

COMPLETE DMM

olor 17J'Italog!

pg

111A

Dealers/Reselers ask about our
SmartHome PRO Dealer Program 800-949-6255
RS-232 INTERFACE

RS-232 INTERFACE

I/O

28 LINES DIGITAL

111 BET

8d

8 ANALOG INPUTS

UP T60TMP/TEC

PWM OUTPUT

Prairie

A/D

DIGIT

Digital, Inc.

PHONE 608 -643 -8599

FAX

608 -643 -6754
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YOUR LOCAL ONE STOP SHOP FOR
ALL YOUR ELECTRONIC NEEDS!

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.
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!

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.

wtMA

TIR

We have the best names at the best
prices for all your electronic projects!
Electronic Components

Wire & Cable

Test & Measure

Soldering Supplies
Hand Tools
Books & Kits

bMPment
Chemicals

..y

PLC systems. Includes (2) 4-part video's and
workbook. This training is valuable.

000

look
Over 150,000 parts in stock!

01,1041

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

PLC-M ONLY $198 PLC-M is
a 32 hour training course on

www.activestores.com

Visit

a

Datacom

Prolotyping
Stalk Control
and much more!

store near you today!

BALTIMORE

MARYLAND

CHICAGO IWNOIs

SEATTLE WASHINGTON

CAMBRIDGE

MASSACHUSETTS

DETROIT MICHIGAN

WOBURN

CHERRY HILL

LONG ISLAND

NEW JERSEY

MASSAORISEIIS

NEW YORK

Visit www.activestores.com for details on

the store nearest you.

Also at 10 Locations in Canada

SC-M ONLY $215 SC-M is a
32 hour training course on AC & DC Servo
Controllers. Includes (2) 4 -part video's and
workbook. Learn everything you need about
AC and DC servo Control Systems.

Earn Points On Every Purchase

i

Join our

Acriv plus

Rewards Program today!
an easy way to earn
e
points on every in -store purchase
and save big!"

It's

Electronic Training Videos:

Basic Electronics, Digital
Electronics, TV Repair, LASER and Fiber Optic training videos
available at very affordable prices starting at Only $35.00 each.

For information or to place an order call:

'See us in store

www.ucando-corp.com

UCANDO VCR Educational Products Corp., Greenville, OH

online im more Moils

Sign up today and get 11

Acrik

1- 800 -678 -6113

a

BONUS

REWARDS PROGRAM

www.americanradiohistory.com
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NEW! CREDIT CARD COMPUTER

11

MVS PLUG- N -GOtn' no cables/power supply to buy!
Low -power RISC cpu IOx faster than PIC. Z80. 8051
4m FLASH,ser,par,RTCC,4ch 12bit ADC,ISA104 bus
Built -in BASIC /Assembly, other compilers available
Friendly instructions, RS232 download (DOS/WIN)
Eval kit (1) $75, oem (1k) $21, CC computer I $14.20

LO COST MINI -PC

640x480 VGA LCD $27
Controller for most single/dual scan LCDs
Works with lo-res (1601(120, 320x240,etc.)
l'se with PC or SBC, standard VGA BIOS
Source code demo shows VGA initialization
Adaptable for other CPUs (Le. 7.80, /ICI I )
oem(1 k) S27 evalkit(I) S95 w /10 "LCD S195

Includes DOS,.\% mem AD( .R :>,M.clock,ISA bus
Ports for serial, parallel, LCD. keyboard
Program in Turbo C, BASIC, MASM, etc.
Complete, no costly development kits required
Lowest power lowest cost PC compatible available
oem S27

1

PC WATCHDOG CARD

AT: oem S55 eval S195

Replace mechanical drives with faster,
more relaible. more secure solid-state.
Use FLASH, NVRAM, UV EPROM.
Both DIP and PCMCIA versions from
32Kbyte (PC'MI) to IGigabyt (PCD2)
starting at S I 4.20oem( I k) S50.00evaI( I )

Reboot, P( on hardware /software hang
3 versions: RESET. TIMER, PHONE
reset version oem 521.30, oval kit S75

Read/Write PC compatible hard
disk, PCMCIA, Compact Flash.
RS232 to ATA adapter for Stamp,
Z80,8051,AVR,PIC,x86. ANY cpu
- 4 gigabyte capacity
- low power (5ma Ov)
- baud I15.2k and above
eval $95,oem 527,1DF ver. $14.20

$95

PC SOLID STATE DISK

No More Hangups!

STAMP DRIVE !!

evil

SINGLE CHIP COMPUTER
ZERO external components
Built -in BASIC / Assembly
RS232 program download
lk flash,64ee,3irq,2timers
15 i/o bits,ADC,20 pin DIP
20mips faster than PIC /z80
oem(1k)
oval kit(1)

$1.99 $7.00

NEW! 8K
SUPER CHIP
40x the BASIC pgm space
32 i/o, 12 irq, 3 timers, bus
8k flash, 512ee, 512nvram
Watchdog w/ internal osc.
40 pin DIP part #MV8515
eva1(1) 525,

oem(Ik) S7.10

SERIAL MINI-TERMINAL
RS232 terminal for Stamp, PC, Z80, AVR etc.
-super low current, powers from serial line
-LED backlit LCD, visible in all conditions
-115.2kbps, DB9 conn, simple commands
-specify 20 customizable or 16 tactile keys
eval(1) $75,oem(lk) $21.30,w /BASIC cpu $27

WWW.STAR.NET/PEOPLE / -MVS
MVS Box 803
Nash.,NH 03060
(508) 792 9507

.

MVS

5yr Limited Warranty
Free Shipping
Mon -Fri 10 -6 EST

SERVING THE EMBEDDED
COMMUNITY SINCE 19791
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AMAZING

See and Order from Our "Action"

NJENEVEN102

Web Site at www.amazingl.com

DEVICES

s

Take Control!!
is
Electronic Hypo

Laser Window Bounce Listener PLASMA FIRE SABERS
yet simple in operation. You shine a laser at
Kits, Parts and Accessories

Powerful listening system,
a window and intercept the reflected beam with our ultrasensitive
filtered optical receiver Vibrations on the window from internal
sounds and voices are now Beady heard. Range can be up to several
hundred meters depending on laser power andoptics used

Duplicates effect in the motion
picture epic of the century!

Specify blue, gm, pur, red or yet
Moving light appears to evaporate into space
Blades screw into handle for easy replacement

$20.00

LWB9 Plans for 3 Laser Wndow Bounce Systems.

LWB6K Kit of 100' visible red for Science Project

We stock all size and color blades, mauler adapters, tubes
digital drivers, and parts for authentic designs. Wireless

$129.95

High performance modules require housing and simple alignment to
make a field worthy LASER WINDOW BOUNCE unit. Shows test tone
circuitry optics and our lab method of a completed assembly
LWB90 Assembled receiver, 10 mw IR laser, collimatoretc..$449.95
,

Blast out rodents with
high power ultrasonics.
Handheld and battery
operated with all controls.

$8.00
$49.95
$79.95

Hover Board

'-

advance in transportalion. Cutting edge R&D
HOVER Plans and Data....

MIND2K Kit/Plans
MIN020 Ready to the

$25.00

6

30" Spark
Coil
Tesla
Create spectacular

2
3

display of nature's own
lightning. Many amazing
experiments possible.
.
See coil In action on our

Safety shock shut down
Full 20" ladder length
110/220 vac 150 watts
JACK3K Kit
$149.4
JACK30 Ready toUse $249'

BIC4K

Float an object using anelectrlc
force field With handbook
GRAS Plans/book
$20.00
GRA3K Kit Pwr Sup
$99.95
GRA30Assmbldabve..$149.95

$20.00
$899.96

i

r

5

<4

4

Mile«

Mile+ Telephone Transmitter.

Line Powered Phone Transmitter

Never Needs Batteries!!

MINI TESLA COIL Lights 4'light tube!
$19.95
MTC1 Plans ..$5.00 MTC1K Kt
$34.95
MTC10 Assmed for 12 volts

5

Video /Audio Rebroadcaster

6

TVIFM Radio Disrupter. Neat Prank!
Discretion Required

1

Mi.

Includes Hint, Usin Wireless Dev

$1199.96
BTC40 Ready louse
Smaller Version (8-10" Sparks)
BTC3Plans $15.00 BTC3KKR....$349.95
BTC30 Readyto Use
$449.95

s'r
n

kit

1

1

Tracking/Homing Beacon Beeping
Transmitter

websitell
BTC4 Plans

$15.00
$49.95
$79.95

Transmitter Kits
Super Sensitive Ultra Clear
Voice Transmitter.

1

a

Anti Gravity

-

28 pages of data related
to the most revolutionary

MIND2 Plans for Mind Control

SAB15 Assbledwith 15" Blade.. $39.95
SAB24 Assbled with 24" Blade.. $79.95 SAB24K Kit _. $59.95
SAB36 Assbled with 36"Blade. $149.95 SA B36K Krt..$129.95

4"
A 12" arc expands
as it travels up the Jacobs
Ladder evaporating in space.
Adjustable arc control
Uses safe high frequency

Caution! Do not aim at people!

Rental units available.
PPP1 Plans
PPP1K Kit/Plans
PPP10 Ready to Use

interactive sound modules change tone with motion

Jacob's Ladder
to over

Pain Field Pistol

Electronic circuitry places subject under your
control! Induces ALPHA relaxed mind states.
$10.00
HYP2 Plans
$49.95
HYP2K Kit/Plans
$69.95
HYP20 Ready to Use

COMBOX Above 6 Kits/Plans
COMBOP Above 6 Plans Only

$59.95
$10.00

4 KV HV MODULE for hovercraft plasma
guns, antigravity, pyrotechnics. 12vdc input
$19.95
MINIMAX4.

U.S.A. 03031 E -mail <infol @wavewizard.com>
Free Catalog on Request
Information 1 603 673 4730
5406
603
672
800 221 1705 Orders /Catalogs Only!
Overseas Contact for Proforma
Pay by MC, VISA, Cash, Check, MO. Add $5.00 S&H

Information Unlimited PO Box 716 Amherst N.H.

1

Fax

1
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New and Pre -Owned
Test Equipment
New Equipment Specials
B +K Precision 21208 - 30 MHz Oscilloscope
FREE Model I17B Multimeter
* 2 Channel, Dual -Trace
* 30 MHz Bandwidth

TV Triggering

*

AVCOM PSA -37D
Satellite Downlink

-

-

Sale Price $339.00
Spectrum Anallyzer

Installation

Band I: 10 - 1750 MHz
Band 2: 3.7 4.2 GHz
Carrying Case Included
Line or Battery Powered

-

Instek

GOS -6103

* (2) Probes Included

-

- Maintenance & Service
Built -in DC Block & Power for
LNA/LNB's
Sale Price $2 395.00

100 MHz Analog Oscilloscope

MHz Bandwidth
2 Channel, High Sensitivity
TV Trigger - Signal Output
100

Cursor Readout

Time Base Auto -range
(2) Probes Included
2 Year Warranty

Sale Price $899.00

Leader LF 941 - CATV Signal Level Meter
TV /CATV Coverage from 46-870 MHz
Video/Audio Carrier Measurements Sale Price $489.00

Wavetek Meterman HD16OB Digital Multimeter
Full Sealing Against Water, Chemicals, & Fluids
RMS
Drop-Proof to 10 feet (33m)

Sale Price $159.00

Pre -Owned Oscilloscope Specials

Tektronix
Tektronix
Tektronix
Tektronix

465
465B

475
475A

$499.00
$649.00

$749.00
$949.00

Professionally Refurbished
Aligned & Calibrated to Original Specifications
The Industry Standard of Oscilloscopes
1 Year Warranty - The Longest Available!!!
See Website for Complete Specifications

Web!
www.testequipmentdepot.com
See us on the

We Buy Suuplits

Test Equipment

Test Equipment Depot
A FOTRONIC CORPORATION COMPANY

99 Washington St. Melrose, MA 02176
(1 -800- 996 -3837)

AMEX C.O.D.

100MHz
100MHz
200 MHz
250 MHz

TOLL FREE 1- 800 -99 -METER
CIRCLE 322 ON FREE INFORMATION CARD
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(781) 665-1400
e-mail:

FAX (781) 665-0780

sales @testequipmentdepot.com
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Scrambling News
915 NW First Ave. Suite 2902
/4/am/ F4 33136, 305--372 -9427
Pay TV and Satellite Descrambling 2002 - New! - satellite and cable.

R

T

Hacking Digital Satellite Systems

Video 2002

- New! - This 90 minute
video focuses on the satellite television
piracy business. $29.95 plus $ 3.50
shipping.

Scrambling News Online

Build your OWN cable
box "test" devices!

cfráig

Why pay $100.00 or more for a "test" device
that someone else made? Make your own!

_..

No ioofing

Lot charges start at S80

Includes the latest information. $19.95
plus $1.75 shipping.

A
D
M
A

www.pcbo core ss.con

PÇBexpress

Simple order process

Quicktur

\

Pay TV and Satellite Descrambling Series CD -ROM - all 13 volumes

INSTANT
Mo sign -up

*Quick Price Comparisons
options and added features

More

Prototype & productacil q(toUtit)e5

TIMELINE INC.

spyoutlet.eofn
Security Surveillance a Loss Prevention

centres,
or

Purchase your video cameras from

one of the largest importers
in the U.S.

240x128 LCD with built-M controller $291121 49.11
256x128 LCD with built-in controller $29.' 2 rw49.

Alphanumeric -parallel interface

0

95.00 16x2

$5.00

40x2

$7.00

$

NEW weatherproof Bullet Cameras
Spy Pinhole Cameras Wireless Video
PC Cards Voice Changer
Micro RecordersShotgun Mic
Locksmithing Bug Detectors
NEW Phone Sentry Plus- defeats

Certain models are backlit, call in for mon into

Graphics and alphanumeric
6.0x4001b0wOit)
2002128 (backlit)

M![.
Epson
Optrex

- serial interface

1

51500
51500

Epson

240264

Epson

57 WATT UPS SUPPLY
(1 2 V

1

2.2ÁM

MB,

250x120

$1500
51500

$19.00

telephone tapping and taping

BATTERY 510.00) Inc. tpui" ar 5 vlx: m
12 VDC 0 .8A, .12 VDC e .5A. and a tavmy

UV

.c///'2.5A..,

.4I2VDC

.

10

Pens & Powder Realtime 12 hr
Telephone Recording System
GPS Vehicle Tracking System
And much more Quantity discounts
www.spyoutlet.com
Printed Catalog send S5°

10A.

EMBEDDED MI6 COMPUTER Beg!. 2

FOR 21122.00

Complete enhanced Intel 486SX -33 based computer in ultra
small (9-7/8L x 6-5/8W x 3 -1/8H) case.

NON

-

ENCLOSED TTL
7

inch AtebeeS15.00
inch Amber S19.00
9 inch Amber or Green 519.00

5

5" COLOR MONITOR S19.wor 2 for $29.0°
2539 W. 2371° Street Bldg. F, Torrance, CA 90505
Order

Mat

UISA:!n°" 1724878

Yalt our arbole m

e

1

yru0uct

ierh. Mo: (910)

SPY OUTLET 2468

TMÓ428 lax:

Tou malneg (2,12.700,4i0":.'
gieys.neVlimellne

IAneggoa. Emal1 ea

on our mailing Iì:1. hnp /Its.,

NIIA. FALLS BLVD

TONAWANDA NY 14150 (7161 695-8660

s

Internet Security

..

PIC Programmer Kits
uper value!

The P76PRO: can

program up to 40
pin PICs inducing
the popular 16F84 &
120508 Needs software (wits
$20) Available assembled or starting from 516.95 for the kit.
See www.electronics123.com for more info!
TheiKALLawgpmpat can also progam Aline! AVRs
in addition to the PICs it can program Free software PICALL programmer kit at $69.95
See www.electronics123.com for more info!

CMOS Camera Module, Black &
White, Size: 0.63 "x0.63"x0.59 "H.
Lens: f4.9, F2.8. EIA 320Hx240V.
0.6" DIL Package. 5 pins. Pin 3 is 1V -p composite video (75 ohm) to monitor. $36 + $5 S &H
Add $6 for 8 triacs
kit
to drive light bulbs
8 LEDs with 10 push button selectable patterns. 8
speed levels! 80 combinations! $16 + $5 S &H

Running Lights

Toll Free: 1- 888 -549 -3749 (USA & Canada)
Tel: (330) 5493726. Requests FREE catalog or visit us
at: www.electronics123.com for more products.
Amazon Electronics, Box 21 Columbiana OH 44408

PC

Stopping Power/ KW-HR Meter VHS
Voice Mail /Answ.Machine S
Phone Color Boxes/ Call '
Fax Machine / P
Se
Iii
r
Computer Sec

MasterCard AmericanExpress
order, call Worldwyde a 1.800.773.6698.
Eight Mile Rd. 'A3.26

Transfer Film

lyih uL1 t_,1l.lk)g6,.Alál...4ü1,11!llç
s

:

Boards in Minutes
1.

8.5" x 11" Shts.
*Or Photocopy
* *Use standard
household iron

oz

LaserPrint *',

2. Press On **

3. Peel Off
4. Etch

mg

Beyond van

Vol. 2

Press -n -Peel

Topseeref Consumertronics
NNN4'w.tsc- global.coni

in business 25+ years. established professionals

Celphone / Cordless / Pager

-

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

iselleinnenr

Over 16 years and 33,000 customers and still growing
http J/www.dig Isys.netAlmelIne
email: mraadearthlinknet

40x4

S SECRETS

$79.95
$29.95

;

eçored

www.pcbpro.com

www.scramblingnews.m

Complete source code
Code for Individual boxes
M

E7/1-

ONLINE QUOTES!

over 300 pages, $59.95 plus $3.50
shipping.
BestDeaL- Everything listed above for
only $99.95 plus $3.50 shipping.

16x1

'

INCUIT BOARDS

service for those interested in satellite
television news. $59.95/year.

240x64 dot LCD with built-In

s

A'? SERV CES FOR

- Online

AND 4021ST -E0. Unir is EL back -fir. $29." or2for $49.
OPTREX. DMF5005 (non bock -lit)
$29. or2 for $49.-

1

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!

S

Polyg ph S

eft Manual
k I Placak Rep.
eck/MO Security
er Attack! / EMBB
ual / Heal Thyself!
Steal T
/ High Voltage Devices
Social . ù nfUltimate Success Manual
Remote 1 ffice / Casino Secrets 100 more'
,

ca

t

t

ó:
a

1

...made easy.

Descriptions, Prices, Policies in Catalog
P.O.

72

Use Standard Copper Clad Board
20 Shts $301 40 Shts $501 100 Shts $100
Visa /MC!POICk/MO $4 S &HlForeign Add $7

Techniks Inc.
P.O. Box 463, Ringoes NJ 08551

ph. 908.788.8249 fax 908.788.8837

Consumertronics

www.techniks.com

Box 23097, ABQ, NM 87192
-1034 - Printed Catalog $3

Vist Our

50.0 -321

www.americanradiohistory.com
AmericanRadioHistory.Com
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-Store On -Line)

SUPREME SURVEILLANCE

::

MELD- STRENGTH
RECEIVER - METER

JUST PUBLISHED! The EXTREME Covert Catalog
details virtually every surveillance system on the World
Market today. From the FBI (and their superiors) latest

HighQuality Electric Field Meter

A

So Sensitive It's Lute a Wideband Receiver!

usable range

anti -terrorist phone /computer/and video taps, to

BROADBAND

bargain basement devices no one knows about.

HIGHLY SENSITIVE: Detects Cellular phoris anti 'Bugs°

Complete specs and ordering information on hundreds

at 10

of surveillance and investigative hardware and software

2

products from 14 countries. Many, many new entries
for covert audio and video supplies, computer busters,
thru -wall viewers, night vision gear, fax interceptors,
CIA designed lock defeaters, etc.
-

ECC,

81/2"

to 4.5 GHz

GHz'sealed' microwave ovens at

2.4

Virsceivea,

Kevin

DETECTION

LOGARITHMIC

SENSITIVITY

CONTROL; s20dB manually adjusted gain

10009 dynamic signal range

SILENT VIBRATE MODE

:

AAalkaiiebatteries

The LED display for distance

Including shipping and handling
( CA, residents add 8% Sales Tax)

Intelligence Here
404 N. Mt. S
Shasta Blvd.
Mt. Shasta, CA 96067
Order by Phone: 866.885.8855
www.intelligencehere.com.
All $8 00 (priority shipping) CA residents

andnightme

SwitchabOhbrotorfor signal detection aidout direct viewing

-20 -4,

x 11 ", ISBN 1- 880 -231

ft

LINEAR. For measunng weakest signals

ANALOG METER and LED DISPLAYS:

437 pages, index. $49.95

40

FRS walkie talkies at 80 ft

80 Hß OPERATION (Approx.): niith

Murray, probably the top counter surveillance expert
in the U.S.

ft

meter. 440 MHz

DUAL MODE

"Absolutely fantastic! A Techie's dream come true. No
fluff, no filler, just raw spy meat. Whata meal"

10 MHz

:

Alan Broadband Company

Phone

I

fQ9
O

Eas Step
For the experimenter.
Determine surplus stepper motor specs using
simple easy to build test equipment.
Build microcontroller -based control systems
(flow charts and code examples).
Build stepper motor drive circuits.
Mechanical design considerations.
8.5x11 format. 205 pages. $34.95

Table of Contents: httpJ/www.stepperstuff.com
+ $5 s/h in US. VISA, MC, AM, DS, MO, Check
CA residents please add 7 25% CA sales tax

(888) 369-9627

.1-2Q

93 Arch Street

Fax/Phone: (650) 369-9627

Redwood City, Ca. 94062

f

Il,

i

1

.6L1)W- - WW

PlCmicro Programmer
Program PlCmicro MCUs in BASIC!
PicBasic Compiler - $99.95
PicBasic Pro Compiler - $249.95

I

-

LAB -X1 for 40-pin MCUs (shown) - $199.95
LAB -X2 for 28 or 40-pin MCUs - $69.95
LAB -X3 for 18-pin MCUs - $119.95

-

{`
'w +?'iq
;rf.
e

lücludn

-

High- quality blank prototyping boards
for PlCmicro MCUs.

www.melabs.com

i/c

-

-

pi,rt

I

I4

T

QUICK and PAINLESS

Programmable Robotics!

¡omd Iünm N.dlahles
. IIn,-ri Fr
Pl.'in Fn, mur bml.ddr
L

RI -11 Cable

-+r' l'm /il ldyxrr 111 ,n.,nc
-

I

ored

1,Lipmr

All for
$59.95 Complete
fete

COMES PRE -ASSEMBLED

uytletlr kaembkdd Ho
In Circuit Progm rmhlc (ISP)
t è

soldedeg Bread Board
Huit in riS2îr (w4 Mac232)
- &ùk in Prwer Connector
Renxn.dd.(hnv,r
lnentun
-

,

\urn I)iv'onloci bic 17lä. R117,.X PoSV.1,612 m x+ecJ nu.k3s

Starting at $49.95

les

Phone: (719) 520 -5323
Fax: (719)520.1867
Box 60039, Colorado Springs, CO 80960

;J LiJ Lú

R

Solderless Development Boards
-

CO

95451
Fax (707) 279 -8883

IIevelop war pep/eels the &m na).

PICProto Prototyping Boards
$8.95 to $19.95

f

PC .SeriuL

Frei, Software updates
Cumpletr with Windows I1W!
Easy m- ciecue programming
Supports PIC, Scenes. 12C and inure,
Fcnnwan Wtadablc!
RF ll e
Tn Header

-

R

.rx

Pery Simple to ors

-

-

)

ELECTRONICS

M
A

All-in -one

DOS or Windows operation (includes Windows IDE software)

mit70etn9- i/kei'r ll

i

_,

D

ISP-PRO
3.0
Programmer

$59.95

Experimenter Boards

t_

http://www.stepperetuff.com

PlCmicro MCU Development Tools
EPIC Plus

f

Voice (707) 279 -8881

www.zapchecker.com
ado 8% lax

!

P.O. Box 501, Keiseyville, CA

A

I

Join our online PIC forums
tons of information and help FREE!!!
IS,l Vaster Card Intel irnn l rpi r."
Order Online or Call 1- 734 -425 -1744

Basic

llicro.

34391 Plymouth, Lls-oma. MI. 48150

see more online al

http:! /www.basicmicro.cum

PRICED LOWER THAN A KIT
Great Features & Expandability
Re- Programmable from your PC
JUST ADD 6 AA BATTERIES AND GO!

Blue Bell Design Inc.

www.bluebelldesign.com

PCB

LPLii;

SdACta:C30

Production

7°

Elm

MBASIC for PlCmicro:>, MCU's
how to proigram PK:num a MCUs 7 Noo s. .
11AS1C-. Our software is much simpler than í
1
soembly. 18h ac for PlCmicmm MCIJs creates a OM click solar mn
lint allows you to experiment and tosi cork changes on-the-11v! Finns
boginner to professional. bring your projects to life quicker and easier
tt ilk MBasie for PlCmicrou MCUs

Vow

-

In Circuit Graphical Debugger built in!

Double side -12¢ per ín2
Four layers -200 in2
Six layers -32¢ ín2
UL approved
(with solder mask, Silkscreen
Three weeks)

Order online or call 1- 734 -425 -1744
Basic Micro, 34391 Plymouth, Livonia, MI 48150
See more

online at http:( /www.basicmicro.com

The PAiA Theremax uses
the same heterodyne principles as the original turn of

9308K Kit
9154.00 -

Call 1-800 -MYLYDIA
PCBsales @mylydia.com

E -mail:

www.americanradiohistory.com
AmericanRadioHistory.Com

FatMan Analog MIDI Synth
A complete music synthesizer
with all the big bottom and

r

phat sound that makes
analog famous. 20 knobs and

controls for real -time sound
sculpting. Compatible with standard

sarceslike keyboards or computers.
Desktop case or rack panel available.

MIDI

Check

MYLYDIA INC.

9505K Kit
$89.75

the century instrument for classic
tone and adds features made possible
by modern ICs. Shown with optional lectern crise.

www.mylydia.com

Priced from 899.95

Educational and dealer discounts available

Theremin

out

http: //Paia.com for schematics,

tech details, firmware source files and more...
Synt esizer Mo.0 es, Guitar E'ects, Mixers,
EQs, Tube PreAmps, and dozens of kits for

ELECTRONIC MUSICIANS
PAiA Electronics
3200 Teakwood Lane
Edmond, OK 73013

info@paia.com
405.340.6300 73

fax 405.340.6378

Thé Pocket Programmer

BREAST CANCER BEGINS

EVEN SMALLER THAN THIS.

THAT'S WHY YOU
NEED A YEARLY

MAMMOGRAM,

IDD

ESPECIALLY AS
YOU GET OLDER.

MAMMOGRAMS

And our layout software is FREE!
/aapocket

.!J nii+I

oIlalJ

CAN DETECT
LUMPS TOO

Pro

SMALL FOR
YOU TO FEEL

The Best just got Better!!!

AND EARLY

The Best portable programmer that
uses the printer port instead of an

DETECTION

internal card just got Better!! Now
with easier to use Windows based
software that programs E(E)prom,
Flash & Dallas parts. 25/27/28 & 29
series from 16K to 8Mbit. Adapters';
available for MCU's 874X, 875X, Pic,,
Atmel, PLCC packages, Bi- Prom's,
40 -Pin X16 Eproms, Rom Emulator
to 32K X 8 (2716- 27256) and More...

MAY SAVE
YOUR LIFE,

SO CALL

i

Only $149.95'

Download our FREE layout software
Design your two -sided plated-through PCB
Send us your design with just a click
Receive your boards in a few business days

Same Name, Address & Phone # for
19 Years.... Isn't it Amazing ?

Intronics, Inc.

Box 13723 / 612 Newton St.
!Edwardsville, KS 66113
Add $7.00 COD
;Tel. (913) 422 -2094
!Fax (913) 441 -1623 Add $6.00 Shipping

Select our NiniBoard service and get three top quality
2.5" x 3.8" PCBs for $62 shipping included!

-

expresspcb.com
k.

WELLER SOLDERING STATION - MODEL
Variable power control (5 to 40 watts)
Replaceable heating element
Quality light-weight pencil iron
LOWEST PRICE 20MHZ
inS

WITH ONE SELF -CONTAINED UNIT
T-Comm Trainer (TCM -100)

-

SCOPE PROBE so MHZ

s1295

SWITCHABLEX1, X10

$2795

PAD -234
Complete
portable

500 ea.

SOLDERING IRON

3 -WIRE

HIGH PERFORMANCE
#060501
-,===

Volt/Current, Res. CO..
Frequency. Rubber Holster Included
AC/DC

DIGITAL/ANALOG TRAINER

sO

SET OF 10

min Toggle SPDT

Digit

Variable and
fixed power

$15000

5j
$V

Nod. Digital Display.

pe

$21500

PRESS -N -PEEL

$295

RESISTOR
KIT

-9

10+

PC Board

5.95
8.95

5.00
8.00

PNP Blue 5 Sheet .... $9.90

values. 365

PNP Wet 5 Sheet

pieces total.

1

MOTION DETECTOR
Min

variable outputs plus 5V 3A

In NJ: 732 -381 -8020
FAX: 732 -381 -1006

Part No.
MB102
MB102PLT

Min.

DC POWER SUPPLIES

$110oD

MODEL TCM-100

1/4W 5%

LM741 io

-

"., ,:
-f

film. 5 pieces

LM555 la

DIGITAL DISPLAY
supplies, function generator, MODEL HY3003
Variable output, 0-30 VDC, 0 -3 Amp $8900
digital VO, rugged design,
high impact case.
MODEL HY3003 -3 - TRIPLE OUTPUT
Kit
Assembled
Two 0 -30 VDC, 0.3 Amp

$19995

74LSOO

For

10 Min.

7805 Regulator
2N3904 10 Min.
PN2222 io Min.

10 Min.

Red LED T 13/4 lo
Green LED T 13h

Yellow LED

TVA

Photo Cell

10

100K

Pd,1°

mol

$15

Min.

10 Min.

lD Min.

Mn

Snag PC

1410 Mrt

220 ea.
270 ea.
180 ea.
300 ea
60 ea
6C ea
60 ea
7C ea
80 ea
650 ea
150 ea

365 Blair Road Avenel, NJ 07001 -2293

800- 972 -2225
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-A

l

and aluminum backplate.

With Cushion Grips and Return Spring
Diagonal
Wire
I Strip
Cutte
$15°

only

model features 3 binding posts

$2 ea. -10

s295

workstation.

119.95

HIGH QUALITY TOOLS
Needle Nose
Pliers

At
w.elexp.coin

830 tie points. MB102PLT

SWITCHES

DIGITAL MULTIMETER
31/2

ALLIGATOR LEADS

/ Work Book
Component and Supplies Kit
Lab Manual

SOLDERLESS BREADBOARD

.

$29900

(INCLUDES PROBES)

$199.95
26.95
37.95

Tool Kb

Digital Display r
MODEL 8216 $19900
3 MHz,

MODEL GOS -620
Dual Channel 20MHZ

Visn Our

http:/
HANDS -ON TELEPHONY, LAN, CATV EXPERIENCE

$3695

cere YAM %LAM.
PALLI DETB710N B 158 MIT PL TEEAION.

visa/MC/AmexjDisc

RSR,N- TELECOMMUNICA11ONS TRAINER

loo

-rEK

OSCILLOSCOPE:

-

WLC

FUNCTION GEN.
WITH INT/EXT FREQ. COUNTER

IrlSrEKE

32 Ranges
MODEL MY -64

WWW.IN- KS.COM

CTHON/X E.

EL

2345.

1

Transfer Film
9.90

each of 73

PNP Blue 20 Sheet .. 28.95

PNP Wet 20 Sheet

28.95

$395

FREE CATALOG
MORE
Low -Priced
Items In Our

FREE
256-Page Catalog

http: //www.elexp.com
email: electron@elexp.com

www.web- tronics.corn

www.web- tronics.colrn

TechVideo System with Audio

Only$119.00! .n

l

R move ble F{.p.. Racks
For IDE/Ultra DI A Hard urrves

111`1

Thìs product can be used with

1- 10C -IDE
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 insen every time they
use a PC. Other models available from C.S.I. include RHIO series
and RH20 series, which are interchangeable within the same
interface design (IDE or SCSI). Other Models are Available. See

\www.web -trro iics.com under "hard drive and accessories/

Triple Output Bench Power Suppy

w four 3/12 digit LCD Displays
Output:0 -30 VDC @ 2 Amps x2
& 5V fixed @ 3 Amps xl

Si

StrengthAnalyzer

Signals May Be

ONLY

1699

for Precise
Frequency Measurement and
Tuning
LED Backlight LCD (192x 192 dots)
Buie-In Frequency Counter
Hand -Held and Battery Operated
All Functions are Menu Selected
RS232C for PC Interface and
PLL Tuning System

& Color)
Sensational NEW Design for Small
Observation Cameras. Smaller and Better.
Ultra Miniature Design
Black & White Versions Only 25mm x

Mini CCDs (B/W

a

ncludes
Includes
Works ConstantlYln
That Really

#3/

Business

Since 1971

25mm

Detailed Specs

on the Web
Extremely Low Power Consumption
0.5 Lux Min Illumination
Iris
for
Auto
Light
Compensation
Electronic
Auto
Built -In
VM1030PA -B 30mmx3Ommx2Smm, Pinhole lens, I 2V $39 °°any qty.
VM1030A 30mmx3Ommx26mm,Standard lens, I 2V $39.00 any qty.
VM1035A 42mmx42mmx25mm, Standard lens, I 2V with back light corn

Color Versions Only 32mm x 32mm
Available in Standard Lens or Pinhole
Lens
All Include Pre-Wired Cable Harness for Video & Power
12V Regulated Power Supply Required (120mA typical
power consumption)
0.1 LUX Rating (BM), 1 LUX (color)
CCD Area Image Sensor for Long Camera Life
Back Light Compensation Circuit
Built-In Electronic Auto Iris Lens

:..:

549.00 any qty.
VMCB21 44mmx38.Smmx28mm,with 6 infra -red LEDs, I 2V 549.00 any qty.
VM1036A 32mmx32mmx25mm, Standard lens, 12V, reverse mirror image feature
549.00 any qty,
Smart Rugged Metal Housing
Extrememly Low Power Consumption
12 Volt

VMCW-H11 A 32mmx32mmx3Omm,Color CCD with standard lens, pre wired cabling 12V DC Power 5109.001 199.405 or more
VMCW -H12A 32mmx32mmxl9mm, Color CCD with pinhole lens, pre wired cabling, 12V DC Power Input 5109.00/ 199.005 or more

old
Detailed Specs
n the We

VMPS -718A 25mmx25mmx3Omm, B/W CCD with standard lens, prewired cabling, 2V DC Power Input s49.../54.5...5 or more
I

CCD Area Image Sensor for Long Camera Life
Built -In Electronic Acto Iris for Auto Light Compensation
No Blooming, No Burning
0.1 Min Lux Illumination (B&B, 1 Lux Min Lux gluminaaon (color)

VMBLT1020

VMPS -250A 25mmx25mmx 15mm, B/W CCD with pinhole lens, pre-wired
cabling, 12V DC Power Input

B &W

nth Digital Multimeter
Interfacew
RS232C
True RMS/AC voltage & current

COLOR CGD Mini,oard Cameras
ow ower onsumpton

.

3999 Counts & 42 Segment Bar graph
Autorange & Manual Range
Daus Hold, Min/Max Relative Measurement
Storage Data Display/Recall
Back Light
ADP Measurcenent:4)XbnV+/-3%10 Digit/ImV DC

12Volts
400 TV Lines
Built -In Electronic Auto Iris for Auto Light Compensation

VM301OPA33mmx33mmxI8mm,Pinholelens

599.00anygty.

\M3010-A 33mmx33mmx32mm, Standard lens

Diode Test Tust

300w pure sine wave: $109.00(G- 12 -300S)
800w modified sine wave: $139.00 (G-12 -800:
1000w modified sine wave: $179.00(G- 12 -10C
3000w modified sine wave(phase corrected),
(G -12 -300)
$489.00
.See Our Website for DETAILED Specs.!

145.55 or more

Continuity/Diode Test

Back Light
Data Hold/Run Mode
Safety Design ULI 2M a VDE -041
Protective Holster
Silicon Test Leads

NOW-)

$149
Reg. $ 169

Logic Test

Auto Power OFF/"Keep ON" Mode
Fused 20A Input wi
with
Warning

Extensive
Details @
WEB SITE

CIRCUIT SPECIALISTS, INC.22o

$299

Industries Best Price!
See web for specs

#OSC -1030

Vert Trigger
Year C.S.I. Warranty!
1

Manufactured for CSI by

Item#
CSI9803R

a

leading

O.E.M. manufacturer. See our
ebsite for detailed specifications!

3000 Series Digital R/O Bench Power Supply
Low Cost Single Output 3Amp New Lower Prices!

IIII

AS
LOW AS

$85

Line Regulation: 2x 10-'+I ma
Load Regulation: I x 10-4 +5mv
LED Accuracy: Voltage ± I% +2 digits

Current ±I.5% +2 digits
Wave Line Noise: Slmvrms

y
_-

Dimensions: 291 mm x 158mm x 136mm

CSI3003: 0-30v10-3amp

More

Details on
our

PROTEK 506

O'Scope Offer ONLY

30MHz! ONLY $299!

Dual Channel
Dual Trace

AC or DC power

Digital R/O Bench PS,
Ix 104 +5mv Load

Web Site
I

$99.001
any qty.

ht W7

High stability digital read-out bench power supply
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.

Our Most Sophisticated DMM We Sold Over 700 last Year!
with RS -232 Interface & Software, 3 -3/4 Digit,4000 Count,Auto- Ranging
with Analog Bargraph
K Type Temperature Probe Included
Pulse Signal for Logic
&Audible Test

only

Dicxld Test
RS232C standard interface

599.Wanygty.

new!: DC to AC Power Inverters !
150 watt up to 3000 watt models !
150w modified sine wave: $29.95(G- 12 -015B) Industry
300w modified sine wave: $39.95(G -12-030) Best
150w pure sine wave: $69.00(G -12 -1505)
p-icln

True RMS Mode
10MHr 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 (CIF)

n4pW1

Digital & Analog Display

Lux Illumination
Internal Synchronization
1

`

/

Weatherproof, 21mm(D)xS8.Smm(L) 569.° any

1ICCI9BW COLOR kMoue poz617rmi(1:)5la1rt)510v8lyga

VN

149.00

B &W,21mm(D)x58.Smm(L) 549.00anygty.

VMBLT1020W

11011M2 +/- 10%

under "Test Equipment"

t o Navigate
Search Engine

CCD B &W Board Cameras
ASIC CCD Area Image Sensor

Bullet CCD CamerasB& W and

input:

CSI3002D-3....$159.00

(qty. 5+
$149.00)
Details at www.web-tronics.com

(SE)Modulated

`Printer

9rJ

fireproof plastic Use this
product to protect sensitive

*View one or both cameras. Switching Time
variable from 2 to 20 seconds
*Video easily hooks into a VCR

Narrow Band FM (NFM),Wde Band
FM (WFM),AM and Single Side Band

°: ek<[a

keylock for safe removal and
insertion. Made of ABS 707

*2 wide angle B/W cameras w I.R. & Sound
*5.5" B/W video monitor w built in switcher
*Two 60 ft. pre-wired cables

Frequency Range: IOOKHe to
2,o6OMHe

it1Dá

;"yh1

!

/2GHz RF Field

t`

ONLY

WeWldOver I$000!n2000!

ea. in qty 4
Complete Package Includes Two B/W Cameras with I.R. (night vision) & microphones
One 5.5" B/W Monitor with Built in Switcher, Two pre-wired 60 ft hook -up cables
you need to be up
Everything
P & running
K Y
g tech video system!!
Y
g in minutes with a high
rY
System Features:

only

www. web-tronics. corn

\

Regulation
$89.00 51$85.00

CSI 5003: 0- 50v /0 -3 amp

Digital RIO Bench PS, See our web -site
1x10 -4 +5mv Load
for many other
Regulation
Dower sunniv deals i
5/S99.00
X109,11((

ó
N

0

Di

S. Country Club Dr., Mesa, AZ 85210 800 -528 -1417/480- 464-2485/FAX: 480-464-5824 75
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FCC Course with

Certificate

A Powerful 19 Lesson Self-Study Program on one CD!
ot, 511stitote of

FCC Exam Review Course
After completing this course you will be ready to take the FCC
examination for a General Radiotelephone Operator License.
The General Radiotelephone Operator License is required to
adjust, maintain or repair any FCC licensed radiotelephone
transmitters in the aviation, maritime and international fixed
public radio services. It is issued for the lifetime of the holder.

1/4!

r

rtifír;rte of ï1`ktrptetiiu
+Fl.i! _xnu 3irtíEtn

Through the years Cleveland Institute of Electronics (CIE) has
been able to compile a great amount of information concerning
the types of questions that the FCC include in their examinations.
Because of the extensive FCC sample questions in this course,
you can look forward with confidence to passing the FCC exam
particularly if you heed the hints given throughout the course.

Here's what you'll get!
19 FCC

Lesson Topics Include:

Lessons on CD ROM

Every lesson is presented in a clear and easy -to- understand
format which makes learning this material fun and easy. After each
lesson you'll take an exam. You can take it on -line or fill out one of
the answer sheets we provide and mail it. After you finish the 19
lessons we'll send you a Certificate of Completion from CIE.
CIE

Instructor Assistance:

Modern Modulation Methods
Receiving Equipment
Batteries, Control Motors &
other Power Sources

Detection & Frequency

Digital & Data Commun.

Lasers in Communications
& Industry

Use our toll -free hot line to access our faculty and staff if you ever
need assistance with your course work.

Frequency Modulation

Priority Grading:

Wave Guides

Your exams will be graded and sent back to you within 24 hrs.

Transmission Lines &

Propagation

Why

Monochrome & Color TV

FCC License so valuable?

An FCC license is an excellent credential for career advancement
because it's proof of a certain level of electronics know-how.
Because it is a federal examination, the FCC license with its
implied knowledge is accepted by industry nationwide.

Learn
PC Repair

Microwave Comm. Systems
Tuned -Staged Operation

200 + Page Training Manual
PC Assembly & Configuration Video

Micro -Scope Diagnostic Software (LE)
CD -ROM

-

contains videos and manual
$99.95

02 -020

CIE Bookstore:
Shipping & Handling: $0

76

-

$30.01

-

Pointers & Practices for
Passing FCC G.C. Exam Pt

101

Intro to Web Site Design

AC /DC Electronics Course with Lab
03- introb (39 graded lessons w/ cert) .. $225

This CD ROM trainer uses pictures,
sounds, animations & interactive circuits
to teach you the basics of motor control.
A Certificate of Completion may be
printed on your printer if you achieve a
passing score on the included test.
$99.95
02 -050 (not a CIE certificate)

$50.00 $5.25, $50.01

-

01 -SDO1 (1

www.americanradiohistory.com
AmericanRadioHistory.Com

$245
$95

graded lessons w/ cert)

$65

graded lesson w/ cert)

Digital Data Communications with Lab
01 -DD01 (11

$100+ $15.75

CIRCLE 320 ON FREE INFORMATION CARD

..

Programmable Controller Course

800 321-2155
$100.00 $1 1.75,

-M410 (10 graded lessons w/ cert)

Sodlering Course with Lab
01 -SDO1 (3

1

Pointers & Practices for
Passing FCC G.C. Exam Pt 2

More CIE Certificate Courses

1776 E. 17th, Cleveland, OH 44114

$30 $2.75,

1

Motor
Controls

01

PC Diagnostic Video

Communications by
Fiber Optics

FCC Review Lessons Pt 2

Antennas & Wave

Earn a Certificate of Completion that's suitable for framing.

is an

Conversion

FCC Review Lessons Pt

Transmitters

Certificate of Completion:

Suppressed - Carrier
Modulation and Single

graded lessons w/ cert)

..

$245

www.ciebookstore.com
CA, HI & OH residents must add sales tax.

GET THE NEW CATALOG TODAY!
New Kits, New LPFM, New Cameras
www. ramseykits. corn
/-4//

RAMSEY

AUTOMATIC COLOR/BW IR CAMERA

35 WATT LPFM STEREO TRANSMITTER
35W RF output, VSWR protected
Automatic audio & power controls
Digital synthesized PLL
Full front panel control

'L

t/t.!K

110 /220VAC, 12VDCoafion
Whether your application is export or LPFM, the PX1 has you covered. From the
over -rated continuous duty power supply & power amplifier to the 2 line vacuum
fluorescent display, your station will be the easiest to setup and the most reliable
for continuous operation. Full microprocessor controls provide a "virtual engineer" Check out www.highpowerfm for full details.
$1,795.95
PX1
35W Professional FM Stereo Transmitter

ELECTROCARDIOGRAM HEART MONITOR
Visible and audible display of your heart rhythm
Re- usable sensors included; just like visiting the hospital!
Bright LED "beat" indicator
Monitor output for oscilloscope display
Enjoy learning about the inner workings of the heart while covering the stage by stage electronic circuit theory of ECG /EKG
systems. Be heart smart and learn at the same time!

-4104

r

l

Color during the day, IR B&W at night!
Automatically turns on IR Illumination' kt
Waterproof to IP57 standards!
Black anodized housing with univelfal mount
Best of both worlds! This video camera is a waterproof COLOR camera during the day. When the
light level drops, it automatically changes to B&W
and turns on its built-in IR illumination, with 10 IR
LEDs. Powered by 12VDC and terminated with a
professional BNC connector. B&W only model
also available if color is not needed. Both in heavy anodized black housing,
$169.95
Color /B&W IR Waterproof Bullet Camera
CCD309
$109.95
B&W IR Waterproof Bullet Camera
CCD308
$9.95
110 VAC Power Adapter
AC125

%1."

MINI

CAMERA WITH IR ILLUMINATION

B &W

Built in IR illumination!

./ Sees

Electrocardiogram Heart Monitor Kit
$34.95
Matching Case & Knob Set
$14.95
110 VAC Power Adapter
$9.95
Replacement Reusable Probe Patches (10 -Pack) $7.95

ECG1

CECG

AC125
ECGP10

r

PLASMA GENERATOR
k
1

Generate 2" sparks to a hand held screwdriver! .
Build your own plasma balls!
-.740
25KV at 20 KHz from a solid state source!
Generate really impressive sparks, build your own plasma
ball, light fluorescent tubes without wires! From a solid
state source, generate over 25KV at 20KHz for the most
dazzling displays!

$59.95
Mini B&W IR Illuminated Camera
CCD303
$9.95
110 VAC Power Adapter
AC125
Check out all our other new cameras at www.ramseykits.com!

PROFESSIONAL FM STEREO RADIO STATION
Synthesized 88 to 108 MHz with no drift
Built -in mixer - 2 line inputs and one

$59.95
$19.95

Plasma Generator Kit
14VAC Output Power Supply

PG13
PS12

ipf!

j
IG7

Ion Generator Kit

AC125

110 VAC Power Adapter

.

$59.95
$9.95

TOUCH -TONE TONE GRABBER
New- built -in RJ11 phone jack
Large memory holds over 500
Big bold 8 digit display, auto insertion of da es
New -output latch jack
Dialed phone numbers on the radio, repeater codes, control codes, anywhere touch -tones are used, you can read
and store them! All new design for 2002. Capture those tones with the TG2!

numbersjjtr

TG2
CTG2

AC125

$59.95
$14.95
$9.95

Tone Grabber Tone Reader Kit
Matching Case & Knob Set
110 VAC Power Adapter

-1.tr!

'
Left & right audio gain adjustments
So you're trying to connect consumer audio outputs with
RCA connectors (unbalanced) to XLR (balanced) inputs.
Always a problem...Not anymore with the R2XL1!

R2XL1

CR2XL
PWR25

Unbalanced to Balanced Audio Converter Kit
Matching Case & Knob Set
12VAC Power Adapter

RAMSEY ELECTRONICS, INC.

793 Canning Parkway
Victor, NY 14564
716 -924 -4560
sales ti ramseykits.com

is used all over the world by serious
hobbyists as well as churches, drive -in theaters,
drift-free operation with simple
PLL
assures
and schools. Frequency synthesized
front panel frequency selection. Built-in audio mixer features LED bargraph
meters to make setting audio a breeze. The kit includes metal case, whip antenna
and built -in 110 volt AC power supply.

Our FM100

FM100
FM100WT

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

$249.95
$399.95

SYNTHESIZED FM STEREO TRANSMITTER
All new design & features for 2002!
_...40f-"N
Fully adjustable RF output
Our #1 kit for years has just gotten better for 2002!
Totally redesigned, the FM25B has all the features
you've asked for. From variable RF output, F connector RF output jack, line input, loop output, and
more. Includes case, power supply, whip antenna, audio cables.

FM25B

Synthesized FM Stereo Transmitter Kit

$129.95

AND...OUR FAMOUS MINI -KITS
These are easy to build kits that can be used either standalone or as building blocks for more complex projects.

RCA TO XLR AUDIO CONVERTER
iiii Connect consumer outputs to XLR inputs

!

microphone input!
High power module available for export use
Low pass filter for great audio response

ION GENERATOR
Generates negative ions with a blast of fresh air!
7.5KV DC negative, 400uA - that's a lot of ion
!
Steady state DC voltage, constant current, not pu
Learn the basics of ion repulsion by building this ion generator!
Creates a continuous blast of fresh air charged with a ton of
ions. Perfect for pollution and air freshening; just smell those
ions! Solid state wind generation; you'll be amazed!

,

.ítt:'=

in total darkness!
Black aluminum housing with swivel bracket
What a deal! This miniature B&W video camera has 6
high power IR LEDs built into it to provide illumination in total darkness! No need for external IR illuminators. Attractive black aluminum housing easily
mounts at any angle with the built-in swivel bracket.
Runs on 12VDC, and includes professional BNC output plug -in harness.

$49.95
$14.95
$9.95

TS4

BN9
131.1

TD1
TT7

CP03
UT5

Tickle -Stick Shocker
Super Snoop Amplifier Kit
LED Blinky Kit
Tone Encoder/Decoder Kit
Touch Tone Decoder Kit
Code Practice Oscillator Kit
Universal Timer Kit

$9.95
$8.95
$3.95
$6.95
$19.95
$9.95
$8.95

Order Today! 800 -446 -2295
www.ramseykits.com
CIRCLE 263 ON FREE INFORMATION CARD
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Descrambler,

Get the 2nd for

N

COPY RENTAL TAPES WITH OUR VIDEO STABILIZERS

SHOP OUR ONLINE STORE

PRODUCT CATALOG!
*BEST DEALER PRICING!
4- FREE

-

This piezo siren emits
a piercing 100 db
warble tone that
is uncomforti
i
able for anyone
nearby. Only
2.3" long x 17 x 1.5," it has an
adjustable metal mounting bracket and comes
with 6' of wire. Operates on 9 -12 Vdc.
Includes a clip for operation with a 9V battery.
Ideal for auto or home alarms. Large quantity
available.
CAT # ES -12

112

4-30 DAY FREE TRIAL!

Incredible Price!
Piercing Piezo Mini -Siren

RJ

4A/

eiF.

for 52.50 each
100 for S1.50 each
10

All - Weather Flexible
Thin Film 6 Volt Charger

Price

ooMONEY BACK
GUARANTEE

1-800-906-6664
http /

/

:

P

each

Descramblers

Buy

www. allelectronics. corn

$300

TV

I6CS

*

R

a ë

2609 S. 156th Circle

VISA

Omaha, NE 68130

/www.modernelectronics.com

EZ-EP DEVICE PROGRAMMER - $169.95
Check Web!! -Fast

-

www.m2l.com

Available Adapters
EP-PIC (16C5x,61,62x,71,84)
EP-PIC64 (62-5.72-4)

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
Correct implementation of manufacturer
algorithms for fast, reliable programming.
Easy to use menu based software has binary
editor, read, verify, copy, etc. Free updates via
bbs or web page.
Full over current detection on all device power
supplies protects against bad chips and
reverse insertion.

Broad support for additional devices using
adapters listed below.

$49.95
$39.95
$39.95

EP-PIC12(12C50x)
EP-PIC17(17C4x)

$49.95

EP-51(8751 C51)
$39.95
EP-11E(68HC11 E/A)
$59.95
EP-1101681-tC711D3)
$39.95
EP-16 (16b1t 40p1n EPROMS) 649.95
EP-Z8(Z86E02,3.4,6,7,8)
$39.95
EP-SEE2 (93x.24x.25x,85x) $39.95
EP-750(87C750.1,2)
$59.95
EP-PEEL(ICT22v10,18v8)
$59.95
EP- 1051(89C1051,2051)
$39.95
EP -PLCC (PLCC EPROMS)
T49.95
EP-SOIC (SOIL EPROMs)
$49.95
Man Other Ada ters Available

=EP
ELECTRONICS

M2L Electronics
970/259.0555 Fax: 970/259 -0777
250 CR 218 Durango CO 81301
CO oloers am 7% sales tax.

http: //wwee.m2l.eom

Turn Your Multimedia PC into a Powerful
Flexible thin film solar module designed to
charge 6 Volt nickel cadmium, nickel metal
hydride or gel cell packs. Module encapsulated in Tefzel®/EVA for weatherproofing. Flat
copper leads extend outside of encapsulation
to facilitate connection. Can be mounted on
curved surfaces. 7.2 Volts 0 100 mA.

2995
$
each

11.31" x 3.87".

CAT # SPL -675

Flashing LED
SPECIAL - RED T-1 3/4
water clear

CAT# LED -84

3 for $1 00

each

100 for 25c each
1000 for 18C each

ORDER TOLL FREE

1- 800 -826-5432
CHARGE ORDERS to Visa. Mastercard.
American Express or Discover
TERMS, NO MINIMUM ORDER Shipping and handling for the
48 continental U.S.A. $6.00 per order. All others including AK.
HI, PR or Canada must pay lull shipping. All orders delivered
in CALIFORNIA must include local state sales tax. Quantities
linrued NO COO. Prices subject
c,. dnange without notice.
WRITE

CALL,

FAX or

E -MAIL

for our FREE

96 Page
CATALOG

Outside the U.S.A.
send 53.00 postage.

78

e -mail

MAIL ORDERS TO

ALL ELECTRONICS
CORPORATION
P.O. Box 567
Van Nuys, CA 91408
FAX (818)781 -2653

allcorp @allcorp.com

Real-Time Audio Spectrum Analyzer
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

Applications
Distortion Analysis
Frequency Response Testing
Vibration Measurements
Acoustic Research

Priced from $299
(U.S. sales only

System Requirements
486 CPU or greater
8 MB RAM minimum
Win. 95, NT, or Win. 3.1 + Win.32s
Mouse and Math coprocessor
16 bit sound card

for export/resale)

DOWNLOAD FREE 30 DAY TRIAL!
www. spectraplus. corn

Pioneer Hill Software
24460 Mason Rd.
Poulsbo, WA 98370
a subsidiary of Sound Technology, Inc.

Spectra Plus

PHS

Sales: (360) 697 -3472

- not

FFT Spectral Analysis System

Fax: (360) 697 -7717

www.americanradiohistory.com
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e-mail. pioneer@ telebyte. cor»

ELECTRONIC GAMES
-A

$333

P.O.

,-`,.pit.

Introducing a pocket programmer
with true Universal Output

ranging from a simple coin flipper, to a competitive reaction
game, to electronic roulette, a
combination lock game, a
game timer and more. To
order BP69 send $4.99 clearance (Includes s &h) in the
US and Canada to Electronic

Technology Today Inc.,

M...,.íß

OM.LETE KIT

number of interestBP69
ing electronic game projects
using IC's are presented. Includes 19 different projects

Latest generation pocket sized
programmer uses ASIC universal
pin driver technology. 1300 n device
library, with lifetime free updates.
Programs 8/16 -bit EPROM'S,
EEPROMS, 0-Pmer RAM, FLASH,

Box 240, Mass-

apequa Park, NY 11762 -0240. US funds only.
Use US bank check or International Money
MA07
Order. Allow 6-8 weeks for delivery.

Serial EEPROM's, GAL, PALCE,

CONITEC DATASVSTEMS

Wireless & Electrical
Cyclopedia
ETT1- Wireless

&

-

Remote control from other apps, (e.g.

microcontrollers such as Oufb9xxx,
PIC, AVR, 5762, etc'. Low voltage
devices down to 1.3V. No adapter
required for OIL devices. 8 Hrs.
operation on battery (AC charger
included). Runs WIN 98,NT,ME,
2000,XP with Hex/Fuse Editor.

1951 4TH AVE, SUITE 301

-

SAN DIEGO, CA 92101

VisualBasic. Substitutes higher priced
universal programmers e.g. ALL-11
(HILO) or LAB- TOOL-48 (ADVANTECH)
Providing virtually matching performance at only 1/3 -1/5 the price.
Info. / Orders, call. 619- 702 -4420
:

.

TEL: 619- 702-4420 FAX: 619402-4419

Lynxmotion, When you're tired of playing with toys!

Electrical

$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 $6.99 (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
Cyclopedia

CellDesIgn.d
Construction

1
Lynxmotion, Inc.
PO Box 818
Pekin, IL 61555 -0818
www lynxmotion.com

YOU CAN WIND
YOUR OWN COILS?

There's no trick to it except knowing what
you are doing. In a unique, 106 -page book
you can become expert in winding RF, IF,
audio and power coils, chokes and transformers. Practically every type of coil is discussed and necessary calculations are given
with the mathematical data simplified for use by anyone. Get your
copy today!

rMail coupon to:
Electronics Technology Today, Inc.
P.O. Box 240 Massapequa Park, NY 11762 -0240

1
Tel: 309 -382 -1816
Fax:

Visit our website or ask for our free catalog!

Poptronks
Interactive
Edition

www.poptronics.com/interactive

SERIAL LCDs
Serial LCDs work great with BASIC Stamps' and
other microcontrollers. One-wire interface simple
serial protocol low cost high quality in stock
BPI -216N
2x16 text LCD
2400/9600 bps
$45 (non -backlit)

Please send me my copy of Coil Design and Construction Manual
(BP160). enclose a check or money order for $8.99 to cover the
book's cost and shipping- and -handling expenses. NY state residents must add local sales tax.
I

SGX -1201
Mini graphics LCD

Name

Address
City

309-382-1254

sales @lynxmotion.com
tech @lynxmotion.com,

State

2400/9600 bps
just $99

ZIP

orders acAll orders must be paid in U.S. funds only. Sorry
cepted outside of USA and Canada. Please allow 6 -8 weeks for delivery.
ETOS...1

Many other models available -see www.seetron.com!

Scott Edwards Electronics, Inc.

www.seetron.com 520 -459 -4802
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Gernsback Publications, Inc.
275 -G Marcus Blvd.
Hauppauge, NY 11788
Tel. 631 -592 -6720
Fax: 631 -592 -6723

Larry Steckler
Publisher (ext. 201)
advertising@gernsback.com

e -mail:

Adria Coren
Vice -President (ext. 208)

Ken Coren
Vice -President (ext. 267)

Marie Falcon
Advertising Director (ext. 206)

Adria Coren
Credit Manager (ext. 208)

For Advertising ONLY
EAST /SOUTHEAST
Marie Falcon
275 -G Marcus Blvd.
Hauppauge, NY 11788
Tel. 631- 592 -6720 x206
Fax: 631 -592 -6723
e -mail: mfalcon @gernsback.com

MIDWEST/Texas/Arkansas/
Oklahoma
Ralph Bergen
One Northfield Plaza, Suite 300
Northfield, IL 60093 -1214
Tel. 847 -559 -0555
Fax: 847 -559 -0562
e -mail: bergenrj @aol.com

PACIFIC COAST

Megan Mitchell
9072 Lawton Pine Avenue
Las Vegas, NV 89129 -7044
Tel. 702 -240 -0184
Fax: 702 -838 -6924
e -mail: mmitchell @gernsback.com

Subscription/
Customer Service/
Order Entry
Tel. 800 -827 -0383
7:30 AM - 8:30 PM CST

WWW.POPTRONICS.COM

When you buy products from

these advertisers, please tell
them you saw their ads in
Poptronics® magazine.
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PlCmicro programming
tools and CD ROMs

Electronics CD ROMs
This great range of CD ROM learning resources will teach
you all about electronic circuits and systems and how to
design them.

Electronic Circuits and Components V2
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 theory, active components,
passive components, analogue circuits, digital circuits, fault
finding and the Parts Gallery.

Digital Electronics V2 details the principles and
practice of digital electronics, including logic gates,
combinational and sequential logic circuits, clocks, counters,
shift registers, fault finding 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.

This flexible development board allows you to program 8, 18, 28, 40 pin PlCmicro
microcontrollers as well as test/develop code. All programming software is included
and several resources which allow students to learn and program PlCmicro
microcontrollers are available - Flowcode, C for PlCmicro microcontrollers and
Assembly for PlCmicro microcontrollers. A board is needed for the CD's below:

Flowcode

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
lists and comprehensive circuit explanations.

m...o.eol.ollers

designed to enable
those with little previous experience of electronics to build
electromechanical systems. The CD ROM deals with all
aspects of robotics from the control systems used, the
transducers available, motors/actuators and the circuits to
drive them. Full case study material (include the NASA Mars
Rover, the Milford spider and the Furby) is used to show
students how practical robotic systems are designed.

CADPACK includes software for schematic

( for PI(mf,re muro.nmmllnrs
by Brh Milrs

Analog Filters is a complete course in filter design
and synthesis and contains expert systems to assist
in

Order Form

designing active and passive filters.

®

Phone your order to us on:

631-592.6721

Address'

$99
$99
$99
$159
$99
$99
$159
$159
$159
$159
$99

Zip:

$5

$10

$10

or send your order to:
CLAGGK Inc.,
PO Box 12162,

Phone:

Hauppage, NY 11788

Card Type.
Mastercard, Visa, or Discover only

Expire date:

Card number:

I

$5

language

Name:

Student / home Institution
version
version

Postage - USA
Postage - Canada

level

The C for PlCmicro® microcontrollers CD
ROM is designed for students and professionals
who need to leam how to program embedded
microcontrollers in C. C for PlCmicro MCUs also
provides all the tools needed actually program a
virtually any PlCmicro - including a full C compiler
and device programmer (via printer port).
Although the course focuses on the use of the
PlCmicro® series of microcontrollers this CD
ROM will provide a relevant background in C
programming for any microcontroller. Board not
included.

Please allow 6 weeks delivery.

Electronic Cots. & Comps. 2 $50
Digital Electronics 2 $50
Analog Electronics $50
Electronic Projects $75
Robotics and Mechatronics $50
Digital Works $50
CADPACK $75
Analog Filters $75
Assembly for PlCmicros $50
C for PlCmicros $50
Flowcode for PlCmicros $50
PlCmicro development board
$159

high

The Assembly for PlCmicro microcontrollers
CD ROM (previously known as PlCtutor) contains
a complete course in programming the PIC16F84
microcontroller from Arizona Microchip. The CD
includes a full suite of tutorials starting at basic
concepts and progressing complex techniques
including interrupts. An IDE and all programming
tools are included. Board not included.

!Assembly /o. PICmi.ro
enlrollers VI.O
!by lohn Becker

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.

very

system for PlCmicro®

microcontrollers based on flowcharts. Flowcode
is a powerful language that uses macros to
facilitate the control of complex devices like 7sement displays, motor controllers, and LCD
displays. The use of macros allows students to
control highly complex electronic devices without
getting bogged down in understanding the
programming involved. Board not included.

fle...ode /e. PlCmiao.

Robotics and Mechatronics is

Digital Works is a highly interactive scalable digital
logic simulator designed to allow electronics and
computer science students to build complex digital
logic circuits incorporating circuit macros, 4000 and
74 series logic.

is a

programming

Electronic Projects is just that: a series of ten projects

have enclosed my check for $:

Signature:

Please charge my credit card for $.
CLO2

Order online NOW from: www.poptronics.com
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Ivex Complete
electronics CAD Package
Ivex Complete power tools
include: WinDraft P350
Schematics, WinBoard P35o
PCB Layout, Ivex Spice
Standard Simulation, and
Ivex View Gerber
Viewer-together in a
complete, affordable
package.

Ivex Complete Plus includes

everything in Ivex
Complete but with the
enhanced capabilities of
65o pin versions of
WinDraft and WinBoard
plus the Advanced edition
of Ivex Spice.
Ivex 35o and 65o pin
versions have no feature
limitations like competitive
products on the market.
Fast expert technical
support, free 24 hour
Knowledge Base on the
web, and professional fullfeatured tools have made
Ivex the preferred choice

Do you. ttliake

electronic

prototypes?
If you prototype electronics,
you should be using
WinDraft Schematics. The
Rapid Electronic Development
(RED) tool that gives you the
power to design prototypes
faster, resolve errors -garter
and transition to professional
boards
WinDraft is a multi - purpose
schematic design tool that you
can put to work right away to
make professional looking
electronic design schematics. Crisp, clean schematics are much
easier to read than the old hand-drawn ones you've had to struggle
with before. Creating the perfect prototype of your design just got
easier!

WinDraft goes way past prototyping, though. Once your design
is finely tuned, use WinDraft to connect to PCB Layout tools for
high -quality circuit boards that really make a statement about
your product.
Need some reasons to use WinDraft for your
Check out the facts:

prototyping?

trttp://www.ivex.comrprototyping

for designers.

Ivex Complete
Free board quote

Schematics

Simulation
PCB Layout
Gerber Viewer

$350

Cite:coíta
The

Interet source for PCB manufacturing

TM

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

www.ivex.com
Tel: (503) 848-6520

e-mail: salesaivex.com

www.americanradiohistory.com
AmericanRadioHistory.Com

DESIGN

INTERNATIONAL

ADVB_S

