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Listen Up
Yes, I'm talking to you. Can't hear me over that music you're playing in the background? Great-that means you'll love this issue. Actually, if you're reading in a
quiet room, the magazine you're holding is likely for you, too.

How's such an apparent paradox possible? Simple: Those of you cranking the
tunes right now will love the way our features this month can improve your enjoyment of music. And those of you with the stereo turned off ... well, you just might
find a new reason to light up your amplifier's power LED.

Welcome to our Audio Special.
In the following pages, you'll learn how to build some devices that can help you
improve your existing equipment and find new uses for it. Our fine -tuned Audio
Signal Generator (page 20) eliminates the frustration of troubleshooting audio
gear with just any oscillator. Next up, you'll learn how to change the inputs of your
computer's sound card forever by adding the PC Microphone Swapper (page
24). And don't forget the importance of cables -our Audio Cable Tester (page
29) helps you locate the noisy ones that need to go.
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Then, moving on to PC Tech, you'll find out how to use your computer to record
CD- quality songs, make wonderful- sounding MP3s, burn CDs from LP recordings, and much more.
short, we've gathered a plethora of hands -on advice that just might make an
audiophile out of you (if you're not one already!). While the world of electronics
has become increasingly more visual, there will always be a place for aural experience. We hope you enjoy the slice of it that we bring you this month.
In
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Of course, we've crammed in tutorials on other topics, too. Robotics experimenters will love the space -age telepresence project we're beginning in Amazing
Science, as well as the programming information in Robotics Workshop. And, for
the mad scientist in each of us, this month's Basic Circuitry features high -voltage
circuits.
Need we say more?
Join us next month for more cutting -edge, hands -on electronics. Poptronics is
just getting warmed up.

Cover by Loewy Design

VISIT US

ON

THE INTERNET AT:

www.gernsback.com

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

LETTERS

Is That The "Red" Shade of Gray
Or The "Green" Shade of Gray?

There was an error that I noticed in
the `Telephone Hold and Line -In -Use
Project" that appeared in the February
2000 issue of Poptronics.
The author got the polarity of the
telephone wires backwards. The correct
polarity is for the red wire to be negative
and the green wire to be positive-the
reverse of what you would expect from
electronic convention.
Also, it should be noted that most
newer wiring uses blue with white dots
in place of red and white with blue dots
in place of green -"a boon to those with
red -green color blindness."
CLIVE TOBIN
via e-mail

What Once Was Old Is New Again
How about a special Year 2000
Commemorative Edition of Popular
Electronics featuring the most unique or
novel projects that the magazine has
presented since its inception? What an
education it could be for your younger
readers! In addition, it would be wonderful for the long -time readers who
remember their first electronic project.
It could bring back memories of the
thrill of hearing a broadcast through our
headsets after we tuned in the crystal
radios that used a razor blade instead of
a crystal!
I can think of several nifty projects
that you have published over the years
that I'm sure many people would love to
read about or simply re- visit. Remember
the "Flame Speaker ?" Incredible fidelity...from a flame! Or how about the
"Lava Lamp" (Popular Electronics, March
1991) project?
There was also the circuit that randomly increased and decreased the voltage to a bulb. By connecting three of
those circuits to a red, blue, and green
bulb behind a frosted -glass panel, we
could have an endless display of randomly- changing colors. Maybe that
concept could be expanded into a frequency- sensitive kaleidoscope?
Please give this some serious

thought. I believe you'd have a collectible on your hands.
Thank you for a wonderful magazine
that has always given me food for
thought.

RON N. FRIESEN
Abbotsford, BC

If

I

Put Wheels On My Workbench,

Will It Need A license Plate?
With the change of the millennium
upon us, giving readers the chance to
read the best of both magazines for a
single subscription is very much appreci-

KEEP IN TOUCH
We appreciate letters from our
readers. Comments, suggestions,
questions, bouquets, or brickbats ...
we want to hear from you and find
out what you like and what you dislike. 1- there are projects you want to
see or articles you want to submit
we want to know about them. And
now there are more ways than ever
to contact us at Poptronics.
You can write via snail mail to:

-

Letters

Poptronics
500 Bi- County Blvd.
Farmingdale, NY 11735

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

popsditor@gernsback.com
Of course, e-mail is fast.
Check the end of your favorite
columns, too. Many of them list individual e -mail addresses for their
respective authors.
And don't forget to visit our Web
site: www.gernsback.comlpoptronics.

ated. Trying to keep up with two magazines can be difficult for people who are
in tight financial circumstances.
Perhaps it would be a good idea to
have more articles and information on
automobile electronics in your magazine. That way more repair technicians
might become readers.
Many technicians do not have the
time to experiment on their own; they
only have time to make repairs. With all
of the amazing electronics technology
presented in your articles and columns,
you could, hopefully, introduce material
on the latest developments in servicing
automobiles. Perhaps something similar
to "Service Clinic" for cars. The time
has come for old and new automotive
circuitry and technology from Japan,
Europe, and America to become available to the hands -on activist.

TONY NEIBURG
MN

Minneapolis,

Haves

&

Needs

need an owner's manual for a
Genometer Model TV50A (Signal Generator) made by Superior Instrument, New
I

York.

Thank you for any help you or your
readers can give me.
ADOLF PROKOP
14511 W Greystone Dr.
Sun City, AZ 85375 -6122
I'm impressed with the new look of

Poptronics. Good luck with future
issues.

If I remember correctly, Popular
Electronics had a feature where people needing help finding a particular electronics
item could publish that request. If there is
such a feature in Poptronics, I would

appreciate your printing this letter.
I collect and restore ARC -5 receivers
(also known as "Command Sets"). I have
been able to acquire 50 of these little
jewels. I would like to have 50 more,
preferably in original condition, but any
condition that can be used is fine.

JOHN BROUSSARD
312 Guilbeau St.
Breaux Bridge, LA 70517
Tel:

337-332-8316

0
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Camcorder Plus
Keeping one foot firmly planted in the VHS- dominated world of today, while the other steps
into the digital world of tomorrow, the DualCam GR-AMX710 ($799.95) from JVC combines a VHS-C camcorder and a digital still camera in one convenient unit. The integrated design allows the camcorder's powerful 320X zoom and special effects
features to be used when taking digital photographs. The supplied VHS Playpak
adapter enables motion video that is recorded on Compact VHS cassettes to be
played back on any VHS VCR. The DualCam comes with all the cables and software
needed to transfer, catalog, retouch, and manipulate digital still images on a
Windows PC.
The internal digital still camera uses a 2MB flash memory that stores up to 60 standard-mode or 30 fine -mode (640 X 480 pixels) VGA images. "Snapshot" modes include
full- screen, pin -up, four- and nine -frame multi- picture, and rapid shooting of consecutive shots. In full- screen and
pin -up mode, you can record a digital still shot and simultaneously insert that image (accompanied by a shutter -like
click sound) into the video you're recording. Or you can opt to insert stored digital stills into VHS video footage at key
points, in effect, dividing the video into "chapters." Video and still images can be viewed and edited on the built -in 2.5inch LCD monitor; no external connections are required.
JVC Company of America, 1700 Valley Rd., Wayne, NJ 07470; 973 -315 -5000; www.jvc.com.
CIRCLE 50 ON FREE INFORMATION CARD

"Bi- Screen" Pager

If "big screen" immediately calls- to mind a television, think again.
Motorola's Model CP1250 word -message pager ($209) brings new meaning
to the phrase. The pager features an eight -line screen, capable of displaying
up to 26 characters per line. It is powerful enough to receive and display
graphics such as logos, charts, and graphs, as well. The display automatically
lights up in low-light conditions, and the pager's zoom function can transform
eight lines of text into four lines of enlarged type for easy reading.
Designed for mobile business professionals who need to manage large
amounts of data, the CPI 250 delivers advanced information services such as
financial news, stock prices, news headlines, weather, sports scores, and
entertainment news (where available by subscription). Motorola's FLEX Info protocol creates separate "maildrops,"
each of which holds several topics. A bookmark feature provides easy access to the stored information.
The pager can store 26 personal messages and up to 15 different information services. A phone -list "folder" retains
names and phone numbers from saved messages. A "to -do" folder turns messages into a checklist of tasks, and an event
folder can be used to schedule events and set reminder alarms.
Motorola, Inc., 1500 Gateway Blvd., Boynton Beach, FL 33426 -8292; www.motorola.com/pagers.
CIRCLE 51 ON FREE INFORMATION CARD

Workout
Music
Exercise your ears while you tone your body with the Activ AC7'7850 portable CD
player ($99) from Philips. The rugged, splash- resistant, compact unit is designed to
the challenges of the great outdoors without sacrificing sound quality or good
gmeet
looks.
Rubber gaskets keep out moisture and dirt. The heat - resistant cover handles
a.e
surface temperatures up to 194 degrees, and the non -slip case and rubber buttons
are easy to use even in extreme conditions.
Take the ACT7850 hiking, biking, skiing, or jogging-its 25- second electronic
ó shock protection prevents skipping in all types of environments. Three -stage
EL Dynamic Bass Boost allows you to adjust the bass to meet your preferences. The CD
player is compatible with both CD -R and CD -RW discs, so you can enjoy your own
customized music mixes while you work out.
4
Royal Philips Electronics, 64 Perimeter Center East, Atlanta, GA 30346; 707 -821 -2400; www.philips.com.

:
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GIZMO
Two-Channel
Tuner/Preamp
Not everyone needs-or wants a multi-channel
receiver: Many audiophiles prefer components designed
specifically to reproduce stereo music, not dialog and special
effects B&K accommodates music lovers with its PT-3 ($598).
serves as an audio control center that is easy to configure and use,

The two -channel AM/FM tuner and preamplifier
thanks to its "set it and forget it" preset system. The system allows you to recall your favorite settings for volume, bass,
treble, balance, loudness, and headphone mode when changing radio stations or any of the sources plugged into the
unit. In addition, manually tuning AM /FM stations or using the remote to directly enter the frequency is also an option.
You can customize the input and preset names; even the "power-on" titles that come up on the display can be set to
your taste.
The PT -3 has six audio inputs, variable level high -pass and full-range outputs, and an infrared input system for total
system integration. RS232 control is an available upgrade. The tuner /preamp matches up with B &K's stereo amplifiers,
which have rated output powers of 60 -, 125 -, 200-, and 250 -watts- per -channel.
B&K Components, Ltd., 2100 Old Union Rd., Buffalo, NY 14227; 800- 543 -5242 (or 716 -656 -0026 in New York
State only); www.bkcomp.com.
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A/V Surround
Processor /Preamp

For those who prefer never to be without multi- channel surround
sound, there is Parasound's AVC -1800 Audio Video Controller
($1195), capable of handling both Dolby Digital and DTS formats. It
automatically detects the source's digital "ID flag" and adopts the correct

decoding process accordingly. Advanced digital- domain Dolby Pro Logic decoding ensures backward compatibility with
many of today's videotapes and TV broadcasts. A rear -panel 5.1-channel analog input provides an upgrade path for
future format development.
The surround processor /preamplifier includes a sensitive AM /FM tuner with 29 programmable presets and "preset scan" for easy retrieval of favorite stations. There are inputs for three audio -only and four A/V analog sources. The
A/V inputs handle both composite and S-video signals. Two coaxial and two optical digital inputs are provided. Two
A/V analog outputs complete the array. With dedicated rear-panel jacks and internal routing for infrared control signals, the AVC -1800 boasts dual-zone multi- source capability.
Parasound Products, Inc., 950 Battery St., San Francisco, CA 94111; 415- 397 -7100; www.parasound.com.
CIRCLE 54 ON FREE INFORMATION CARD

CB Lives

More than 30 million citizen band radios are in use today, and Cobra Electronics hopes to introduce even more people to CB with its HH- 38WXST handheld model ($119.95). The compact radio is
designed for convenient, affordable communications between people who enjoy outdoor sports and
recreational activities. The 40-channel CB radio outputs four watts of power to ensure maximum
range. It provides access to weather information from the National Weather Service channels that
offer 24/7 broadcasts of localized forecasts, regional weather summaries, and weather warnings.
The HH- 38WXST is equipped with Cobra's SoundTracker technology, which is said to
reduce static and airwave noise by up to 90 percent. Its transmission signal is processed to move
more efficiently through cluttered airwaves with increased range and stronger signal reception. The Dual Watch function permits monitoring of any two channels simultaneously,
while Full Channel Scan allows one -button scanning of all 40 channels.
Cobra Electronics, 6500 West Cortland St., Chicago, IL 60707; 773 -889 -8870; www.cobraelec.com.
CIRCLE 55 ON FREE INFORMATION CARD
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Rescue:

Saving Victims of Terrorist Attacks
Rescuers who become victims of a
terrorist attack can't save lives.
Picture this scenario -there are mass
casualties following the release of a nerve
agent in a shopping mall or a theme park
or a subway. Rescue personnel must be
prepared to deal with such emergencies;
they won't get a second chance.

Emergency

medical

technicians

(EMTs) and firefighters may soon be
able to practice responding to such
attacks, using a virtual -reality (VR)
training tool.
After seven years of virtual -reality
research, computer scientists at Sandia
National Laboratories have developed
the BioSimMER. This VR application
immerses first responders in a 3D, computer- simulated emergency setting
small airport in which a biological warfare agent has been dispersed following
a terrorist bombing. Simulated casualties with a variety of symptoms are scat-

-a

tered throughout the airport.
Lydia Tapir of Sandia demonstrates BioSimMER, a virtual reality application that allows resThrough goggles that display the cue personnel to practice responding to a terrorist attack involving the release
of a biologscene's images, all the rescuers' senses, ical agent following a bombing. Through her goggles, she sees the scene shown on the
as well as their decision-making abilities, screen behind her where a virtual patient exhibits realistic symptoms from a severe head
are involved in the computer simulation. wound. (Photo by Randy Montoya)
The sensors worn on arms, legs, and
waist allow the players' motions to be symptoms and real -time changes in triage, diagnose, and take care of the
fed back into the simulation.
their conditions were created by medical needs of each casualty. They use
According to project leader Sharon researchers, who worked closely with the clues provided by visual indicators,
Stansfield, the VR tool can help emer- Sandia physician Dr. Annette Sobel. such as a victim's movements, labored
gency personnel make better decisions if One virtual casualty has a visible chest breathing, skin color, and vital signs. If
they are ever called to respond in a real wound, while another has symptoms they are wrong or not fast enough, con-.
chemo-bio attack "With virtual reality, that indicate head trauma. A third victim sequences are immediate -the patient
you can practice over and over again, suffers from inhalation of staphylococcal could die.
like in a video game. You can make mis- enterotoxin B (SEB), the airborne biotakes; you learn. If someone dies, you logical agent used in the simulation.
Decisions and Consequences
can hit the reset button."
The fourth casualty has signs of SEB
After making a diagnosis, the resexposure, but closer examination shows cuers administer medical treatment by
Saving "Cyber Casualties"
psychological shock instead.
reaching for and using tools in a virtual
"Cyber casualties" with realistic
During simulation, the players must medical kit. Players may perform other

tasks, such as initial decontamination
procedures, placing masks over a
patient's nose and mouth, or positioning

trainer builds on previous Sandia VR work,
including applications for training battlefield medics and for law enforcement small

sensors or other monitoring equipment
on or near the patient. Most important,
they need to learn to protect themselves.
"A player who dies a quick cyber
death will not likely forget the importance of personal protective equipment
in the future," Stansfield said.
Although textbooks and live exercises
are valuable in training emergency personnel, this VR tool offers other advantages. As Stansfield explains, 'We tend
to understand what we see with our eyes
and do with our hands. The strength of
VR is being able to train on things you
can't do otherwise, particularly in highly
contaminated or highly stressful situations. We don't think BioSimMER
should replace live exercises, but it can
provide an inexpensive way for emergency personnel to practice."

teams tactical training.

Achieving a Suspension of
Disbelief
Although its graphics aren't as
refined as the latest 3D video games, the
VR application offers an element of realism that video games can't. "In video
games, the world is imaginary," the project leader said. "But a VR world is a
representation of a real place with representations of real people moving in real time. Everything in that world must
move and respond as if it were real and
bound by the law of physics."
Creating a virtual world with such
physical realism requires some tradeoffs, Stansfield added, but the ultimate
goal is to create a suspension of disbelief.
"You've got to make the player believe,
at least temporarily, that he or she is in
the situation you are presenting."

First Field Test and Future
Forecasts
The airport used in the simulator is a
fictitious one -story, three-gate airport,
based loosely on a real airport in central
New York. The research team simulated
how the airborne biological agent would
spread through that airport following an
explosion dispersing the agent.
More than 20 first responders recently
got their first chance to test drive
BioSimMER at the National Emergency
Response and Rescue Training Center at
Texas A&M University. The virtual reality

Researchers plan to continue developing and refining the system and scenarios. Currently, work is focusing on
making the user's interaction with the
virtual world easier and more realistic.
Although BioSimMER is a research prototype, they hope to make a version
available to users in the near future.

m

Air Monitor
Recently developed by researchers at
Los Alamos National Laboratory, a

portable, ultrasensitive air particulate
monitor instantly and continuously
identifies virtually all known constituent
elements in the periodic table and their
relative concentrations. Since all these
elements have well- characterized atomic
energy levels, exciting the atoms enables
the air samples to be easily identified.
This inexpensive device, which can be
used indoors or out, contains a miniature microwave plasma source that performs the "shaking up" of the elements.
It is ideal for work sites that handle hazardous materials, such as beryllium.
"I've no doubt that this portable
instrument will greatly reduce, or in
some cases eliminate, the risk of worker
exposure to hazards related to operating
processes," said principal investigator
Yixiang Duan of Los Alamos' Analytical
Chemistry Sciences Group. `The monitor can detect almost all hazardous elements, although our project's initial
focus was on creating an ultrasensitive
monitor for detecting beryllium air particulates." Exposure of workers who are
sensitized to beryllium can lead to
chronic beryllium disease, which scars
the lungs and can be fatal.
Researchers pump an airborne sample through a tube into the heart of the
microwave plasma source. Argon and
helium are most frequently used as plasma gases for analyzing metal and nonmetal elements. A fiber-optic cable
alongside the plasma source detects the
optical emissions from the elements and
feeds that information to a palm-sized
spectrometer, which converts the information into a graph. The graph shows
each element's specific wavelengths and
signal peaks on a laptop computer

Principal investigatorYxiang Duan works with
the air monitor, analyzing a sample. The element's specific wavelengths and signal peaks
are shown on graph on the laptop computer
screen above the air monitor.

screen. The wavelengths identify the
elements; the peak intensities reveal

their concentrations.
Samples in solution are analyzed in the
same way. The operator simply changes
the initial air sampling pump to one suited
for handling solution samples.
Steve Abeln, project leader for beryllium technology at Los Alamos, added
`There are currently more than 100 cases
of chronic beryllium disease within the
DOE complex." Up til now, protecting
workers has been difficult since exposure
levels were always determined after the fact
through laboratory analyses.

DOE recently lowered the beryllium
exposure action limit to one -tenth of its
former level, from 2 micrograms per
cubic meter to 0.2 micrograms. The new
portable monitor can reach a detection
limit for beryllium air samples of 0.12
micrograms per cubic meter. In solution, the monitor possesses a beryllium
detection limit as low as 9 trillionths of a
gram per milliliter.
'The monitor is about ten times more
sensitive for air particulate monitoring
than laser-based techniques, which are the
only field technologies currently available,"
said Duan. It's easier to use and very
portable -the size of a milk crate and
weighing about 55 pounds. The team currently is shrinking it further and making it
even easier to use.
C111

Nanotechnology and
the Future
I n the field of "nanotechnology," scientists and researchers dream of individually manipulating atoms and molecules
to create materials on a minute scale with
7

entirely new characteristics. Nanotechnology
works on the scale of the nanometer-

one ten millionth of a centimeter-or
the width of five or six atoms laid side by
side. Some of the current research
includes a quantum dot device for the
next -next -generation semiconductor;
and carbon nanomolecular materials
with new functions, such as buck-minsterfullerene (C60), nanotubes, and selfassembly monolayers.
According to a study conducted in
the United States, global research and
development investments in the nanotechnology field have skyrocketed over
the past several years. In contrast to
Europe and the United States, Japan's
nanotechnology is characterized by an
emphasis on nanodevices such as semiconductors, their production process,
and nanoparticle materials. Research on
a silicon nanocrystal single electron
device (SED) is proceeding, led by corporations such as Hitachi, Toshiba, and
NEC, who are working on a new memory device.
Nanotechnology in biological fields
is being researched at Osaka University
and at the Ministry of International
Trade and Industry's (MITI) Atom
Technology Project-where the use of
scanning probe microscopy to analyze
DNA base sequences down to the
nanometer scale is being studied. The
Atom Technology Project, established in
1992, brought together over 100 top
researchers from a wide range of fields at
Tsukuba's National Institute for
Advanced Interdisciplinary Research
(NAIR) to form the Joint Research
Center for Atom Technology (jRCAT).
Accomplishments during the first phase
of the project include the creation of silicon nano structure, atomic level control
of oxide films, and the convergence of
computer-simulated experiments and
theoretical predictions. Research is continuing into these and other related
developments.
The free exchange of ideas between different organizations and disciplines will be
an essential factor in nanotechnology's
future development. Recently, the Center
of Nanobiotechnology was established at
Cornell University to combine silicon
technology and biology-an experiment in
opening up new nanotechnology territory.
In Japan, the 15 national research centers
under MITI are to be combined into one

independent administrative body in April
2001.

Free Internet
Access On the Go
Bisiness travelers who rely on the

Internet to communicate with their
offices and customers are among the
most frequent Internet users. Get2Net
is a fast -growing operator of hundreds
of public Internet access terminals that

-

bring the Internet to the traveler. The
Get2Net stations strategically placed
near airport gates, frequent-flyer clubs
and restaurants -offer unlimited access
to the Internet to check e-mail, confirm
flight schedules, browse the Web, locate
information on area events, get real time information on their favorite
stocks, or do research. Since it is based
on advertising support, the services are
offered to users free of charge.

contained in tabletop models, stand-alone
stations, or private booths.
Over 1000 terminals will be in place
around the country by the end of the
year, and there will be 6000 units by
2003. Possible public venues for these
terminals, aside from airports, include
bars and restaurants, hotels, convention
centers, mega -book stores, coffee shops,
and shopping malls.
As more and more business and leisure
travelers become Internet- savvy, it is
expected that sending e-mail will become
as commonplace as making a phone call.
Get2Net envisions that out-of-home
Internet terminals will become widely
accepted public communication tools, and
just as commonplace as the phone booth.
They see Internet terminals as multimedia
pay phones, supporting e-mail, Internet
surfing, voice conversations, and even
video -conferencing.

"Eye" Am

A

Camera

Anext-generation charge- coupled device

The NetSet and NetStation, shown here,
are popping up all over the country in
places that travelers frequent. Its Internet
service is offered to users free of charge.

The first units were installed in 1997 at
Norfolk International Airport and are currend), located in 75 percent of the country's
busiest airports. New York area airports
JFK, Newark, and LaGuardia-have
NetSets (stand -up Internet kiosks) or
NetStations (private Internet sit -down
phone booth -like cubicles). Concept bars
and grills and restaurants have recently
opened in Washington, D.C., St Louis,
and San Jose airports. Get2Net plans to
install 1000 units in airport bars and restaurants operated by Host Marriott Services.
In addition to the airport Internet terminals, there are terminals at roadside travel plazas around the country. These
terminals consist of specially "ruggedized"
hard drives, monitors, and keyboards, all

-

(CCD) technology was recently
introduced by Fuji Photo Film Co., Ltd.
Differing from conventional CCDs with
square photodiodes and pixel arrangements, Fujifilm's new Super CCD has
octagonal- shaped photodiodes and pixels situated on 45- degree angles. This
"honeycomb" pattern greatly improves
the quality of digital images. The technology increases sensitivity, improves
signal -to-noise ratio, and offers a much
wider dynamic range resulting in digital images with richer, true -to -life colors
and better clarity.
The improved space efficiency for
the photodiodes located in each pixel
allows for larger pixels and higher resolutions. As a result, a Super CCD with
1.3 million pixels would reproduce the
picture quality of a conventional CCD
with 2 million pixels.
For example, the area of the photodiode in a 1/2 -inch Super CCD with two
million pixels is about 1.6 times as large
as the area offered in the conventional
CCD with the same number of pixels.

-

The device's pixels also increases the
image sensor's ability to capture more
resolution in both the horizontal and
vertical directions.
In addition, the Super CCD mirrors
the optics of the human eye to understand collected information. In a way

>

College of Virginia Hospitals this

Cars As
Communications
Centers

spring.

World's Fastest
Encryptor

Available to consumers for the first time
this summer, the automotive aftermarket
version of Visteon's in-car computing sys-

tem-ICES (Information, Communication,
Entertainment, Safety and Security) allows
drivers to optimize their traveling time. With

Get your latest stock market
quote while driving down the
highway. The ICES control panel
and screen from the Ford concept
vehicle, shown here, displays
stock market figures
the
sound of your voice.

the use of simple voice commands, ICES
provides drivers with access to the Internet
-at
where they can check e-mail and obtain
real-time information such as news, weather reports, and stock prices. ICES also provides access to a turn -by-turn navigation system.
ICES is activated by Visteon Voice Technology, which allows drivers to
stay connected while keeping their eyes on the road and their hands on the
wheel. It is hoped that this new technology will eliminate some National
Highway Traffic Safety Administration concerns about cellular phone use
being a growing factor in crashes. Built on Microsoft's Windows CE operating system and powered by an Intel Premium Processor, the in-car system
was seen for the first time in a Ford Windstar TekSport concept car at CES
in January.
"Visteon's ICES will radically change how time is spent in a vehicle,"
said David Pearce, Visteon's vice president for global aftermarket operations. "As cars and trucks become much more than basic transportation
a mobile office, an entertainment center, and an information
source -consumers are seeking to have their vehicles become a natural
extension of their lifestyles. Visteon's ICES does that by creating a seamless link between home, office, and car."
The system can also control a multitude of cockpit functions, including
the trunk and fuel -door release; and it can control interior lights, outside
mirrors, and steering -wheel height.
co

-

similar to the retina, which interprets
color and light, it transforms optical signals into electrical impulses. The device
also streamlines the process by which
electrical charges are transmitted
through the photodiodes, making highspeed continuous photography possible,
thus offering high -quality, full- motion
video output.
Digital cameras featuring this new
technology are being developed, with
products expected to be available this
year. Down the road, Fujifilm's Super
CCD technology can lead to new products such as ultra-compact digital cameras and a single product that can
capture both megapixel still images and
full- motion video with digital camcorder quality.

"Doctored -Up

II

Cotton
esearchers at Pacific Northwest
Laboratory, the U.S.

R National

T

he world's fastest encryptor device
has been developed at the Department
of Energy's Sandia Laboratories. The device
should soon be protecting data transmit-

ted from supercomputers, workstations,
telephones, and video terminals. It
encodes data at more than 6.7- billion
bits per second, ten times faster than any
other known encryptor.
Designer Lyndon Pierson says the
device "has both the security and bandwidth necessary for the protection of all
types of digitized information-voice,
audio, video, cell phone conversations,
radio and television transmissions, banking and credit card information, and
general purpose computer data
speeds previously unimagined."

-at

Department of Agriculture, and Virginia
Commonwealth University's Medical
College of Virginia Hospitals are exploring innovative methods of altering cotton gauze to enhance the healing of
chronic wounds. Approximately two million Americans, including diabetics and
those confined to beds and wheelchairs,
suffer from non -healing wounds.
Studies show there's a link between
chronic wounds and elevated levels of
the enzyme elastase. This enzyme is
known to degrade proteins such as
fibronectic, which is required for tissue
repair. This association has prompted
research into altering cotton to remove
elastase. The challenge is to do so without sacrificing the material's valuable
properties, such as absorbency and air
permeability. In one approach, researchers
synthesized a peptide "recognition site"
for elastase on the cotton surface that
absorbs the degradative enzyme away
from the wound.
The modified dressings are scheduled to enter clinical trials at Medical

Lyndon Pierson points to the unclassified
encryptor chip -the world's fastest encryption device-that his Sandia research team
designed.

Consisting of 16 sets of 16,000 transistors on an integrated circuit chip, the
encryptor is the size of a dime. Data,
broken down into single bits of information in 64 -bit units, are pipelined
through the transistors. Then a computationally intense algorithm scrambles
the information so that it becomes
incomprehensible to anyone who does
not have the cryptographic key.
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color TFT
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5.7 -inch color SAN
Model in photograph enclosed in case (C1D5741 -11)
CTD5741 is 100% compatible with uTD4141

uTD4141
5.7 -inch monochrome

Development Support Tool
For Windows 98/95
5170

New Features
Personalized Color Pallets
You can personalize the tone of the built -in 16 -color
pallet by setting RGB (brightness) level.

Co. in.
Areas of the screen can be selected and copied onto
other screens.
Cation

Expanded Flash Memory
Ima e Mani elation

ó

320

Keysize(mm)
Power supply
Dimensions (mm)

x

40 columns

f

Key matrix input

CTD5741

5.7 -inch, monochrome

Effective display area (mm)

Move

Screen data can be selected, grouped and moved to
other screens.

AITD4141

LCD
IF Resolution
Maximum digits

Images imported from digital cameras or other
sources can be easily bitmapped and registered on
screens or keycaps. (The demonstration fish was
created with the Development Support Tool.)

Screen -to- Screen Grou
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UVia RS -232C communications, simple commands let you easily display
characters. draw graphics or collect key -input information.
The built -in display memory can hold 4 full screens, making paging and
other screen operations more convenient. (Up to 54 screens can be added
with the Expanded Flash Memory.)
Expansion features can be easily used with the Development Support Tool
optional software.

URI.

w

http://www2.dento.ne.jp /enemiehi/inh/
EmAil - inh@orAnge.nr,n.ne.Jp
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A wide array of characters can be displayed including kanii. kana, alphabet.

numerals and special patterns.
Key -input can be selected between polling and interrupt.

Equipped with buzzer ON /OFF and backlight ON /OFF commands.
Characters can be displayed as large as 64 x 64 dot.
Easy backlight replacement (for color LCD models).
Portrait monder and RS485 model are available as special specification.

INHInternational Hanbai Co., Ltd
22 -30 Kanda -cho,

Onomichi. Hiroshima, 722 -0016. Japan
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Mystery Circuit
QA few years ago, I tried to build a fieldstrength meter using the circuit in Fig. 1.
It did not detect the 46-MHz transmitter I
was testing; instead, the LED appeared to
fluctuate randomly in response to the proximity of my body, the position of a metal door
30feet away, and even passing cars. The circuit worked with only a few of the 2N2222compatible transistors that I tried, and it did
not work when I transferred it to perfboard
or powered it with a power supply.
What was the circuit detecting, and does
it have any hobbyist value ?-R. H., Carson
City,

NV

AWelcome to the wild world of float ing inputs! Much of the art of electronic engineering is devoted to keeping
things like this from happening.
There's a lot of electrical noise in the
world, ranging from static electricity
(DC) to capacitively coupled AC from
nearby power lines, noise spikes from
motors, and radio -frequency signals.
When you leave a high -impedance input
unconnected, the noise is picked up.
Your circuit uses a Darlington connection (Fig. 2) to create a super -highANTI
(9 INCH WIRE)

E

Fig. 2. A Darlington transistor behaves electrically like a two- transistor gain stage. The
amplified collector current from the first transistor feeds the base input of the second transistor. The overall gain of the circuit is the gains of
the two transistors multiplied together. For that
reason, Darlington transistors have phenomenally high gain ratings.

gain transistor with very high input
impedance. If each transistor has a cur
rent gain (beta) of 50, then the beta of
the whole thing is 50 x 50 x 50 x 50 =
6,250,000; and the input impedance is
theoretically 6,250,000 x 220 ohms or
more than 1000 megohms. In reality, it
isn't that high because of leakage.
In fact, the problem with the circuit
is that any leakage in or around the first
two transistors is also multiplied
tremendously. That's probably why only
a few of your transistors worked, and it's
also why the circuit didn't survive being
transferred to perfboard. On a really
clean, alcohol- washed perfboard, in lowANTI
(5 INCH WIRE)

R1

2200

circuit" you may enjoy experimenting
with. Touching the antenna or holding
your hand near it will change the LED
from red to green, or vice versa; you may
also see it turn yellow or orange or even
go off entirely. This circuit relies on the

extremely high input impedance of
CMOS integrated circuits. It also illustrates why you should never leave a
CMOS input unconnected; electrical
noise will cause very erratic operation.
You'll get the most interesting results on
dry days when there's a lot of static electricity around.

Solid -State Relay Hangs
am trying to use a RadioShack 275310 solid-state relay and cannot get it to
switch a DC load properly. When 1 apply the
control signal, the relay switches on; but then
it won't switch off until I remove power from
D., by ethe load circuit. Why is this?
mail
Q1

M.

AA real relay is a switch actuated by an
electromagnet. A solid-state relay,
however, is something quite different.

Inside it is a Triac, or bi- directional
thyristor, activated by light from an
LED. This is a latching switch; once it's
triggered, it conducts until the flow of
current stops. (See Fig. 4.) With AC,
this happens twice on every cycle; with

CONTROL
VOLTAGE

v

(DC)

36E

TO
LOAD
CIRCUIT
(AC)

LEDI

LEDI
TWO -COLOR
(RED /GREEN)
1. While this circuit might seem to be a serviceable field-strength indicator, its floating
input will pick up everything from passing cars
and people to what might be interpreted as
"other- worldly spirits!"

Fig.

humidity conditions, it might have
worked. Even then, it would probably
still respond to temperature changes,
light shining on the diode, or other
incoming signals.
Figure 3 shows a simpler "mystery

Fig. 3. Here's a simple circuit that demonstrates
the effects of a high -impedance floating input.
Any signal from body proximity to cosmic rays
will cause LED] to flicker and change color

wildly

Fig. 4. Most solid -state relays are opticallytriggered Triacs in a sealed case. An LED is
positioned within the case to shine on the Triac.
Since, like its cousin the silicon -controlled rectifier (SCR), the Triac will latch in the "on"
state as long as any current is passing through
it, its use is restricted to AC circuits unless you
want the latching feature.
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DC, it doesn't happen until power is
removed from the load circuit.
As you've surmised, solid -state relays
are normally used with AC loads. You
can use one with DC as long as you

understand that it will latch. For some
applications, such as alarms, latching is
exactly what you want.

What's A 5M6 Resistor?
QWhat does it mean when the value of a
resistor is given as 2k7, 5M6, or the like?
1 thought all resistors had numeric values.
M. D., by e-mail

-

A You've run into a European notation
in which the decimal point is replaced
by the metric prefix (k for kilo, M for
mega). Thus, 5M6 means 5.6 megohms,
and 2k7 means 2.7 kilohms (2700 ohms).
Likewise, 27k and 56M would mean 27
kilohms and 56 megohms, respectively.
When the value is given in ohms, you'll
often see an R in place of the decimal
point. Thus, where Americans would
write 4.7 ohms or 270 ohms, Europeans
write 4R7 or 270R, respectively.
Another thing you'll see in European
diagrams is nanofarads (nF), a unit of
capacitance equal to 1000 picofarads.
Thus, where we write 2700 pF or, equivalently, 0.0027 µF, Europeans write 2.7
nF or just 2.7n.

Intermittent TV
have a late- 1980's model Zenith TV.
The problem is that when I'm watching
TV, the power sometimes goes out completeQ1

After leaving the TV offfor a period of
time, 1 can turn it back on. Recently the
intervals at which it will shut itself off have
ly.

become much shorter. Can this be a power
supply problem? Please give me some idea
B. S., Grand
where to start looking.
Rapids, MI

-

could be a heat-related loose connection, either a plug loose in a socket or a bad solder joint. It could also be
a power- supply or high -voltage problem, where something is on the verge of
tripping a shutdown circuit and finally
does so after it gets warmed up.
You might start by unplugging every
internal connector and plugging it back
AIt

of
course; there are potentially lethal
voltages in a TV set.) Also, check for
in. (Use high-voltage precautions,

12

solder joints that look bad and re-solder
them. Unfortunately, a cold solder joint

HOW TO GET INFORMATION ABOUT ELECTRONICS
On the Internet: See our Web site at
www.gemsbadccom/poptronicsfor information
and files relating to Poptronics and our former
magazines (Electronics Now and Popular
Electronics) and links to other useful sites.
To discuss electronics with your fellow
enthusiasts, visit the newsgroups sci.elec

tronics.repair, sci.electronics.components,
sci.electronics.design, and rec.radio.ama
teur.homebrew. "For sale" messages are
permitted only in rec.radio.swap and
misc.industry.electronics.marketplace.
Many electronic component manufacturers have Web pages; see the directory
at http: //www.hitex.com /chipdir /, or try
addresses such as http: //www.ti.com and
http: //www. motorola.com (substituting any
company's name or abbreviation as appropriate). Many IC data sheets can be
viewed online: www.questlink.com features
IC data sheets and gives you the ability to
buy many of the ICs in small quantities
using a credit card. You can also get
detailed IC information from www.icmas
ter.com, which is now free of charge
although it formerly required a subscription. Extensive information about how to
repair consumer electronic devices and
computers can be found at www.repair
faq.org

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

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

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

often looks exactly like a good one.
Another strategy is to try identifying
the affected area of the chassis by blowing warm air on it (to make it fail) or by
using cold air or freezing spray (to bring
it back to life).
Check the service manual, too (avail
able from www.hwsams.com; see sidebar,

Electronics (post 1995 only) and Poptronics
are available from our Claggk, Inc., Reprint
Department, P.O Box 4099, Farmingdale,
NY 11735; Tel: 516 -293 -3751.

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

Service manuals: Manuals for radios, TVs,
VCRs, audio equipment, and some computers are available from Howard W. Sams &
Co., Indianapolis, IN 46214; (800 -4287267). The free Sams catalog also lists
addresses of manufacturers and parts dealers. Even if an item isn't listed in the catalog,
it pays 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, PO Box 549,
Tooele, UT 84074.

Replacement semiconductors: Replacement transistors, ICs, and other semiconductors, marketed by Philips ECG, NTE,
and Thomson (SK), are available through
most parts dealers (including RadioShack
on special order). The ECG, NTE, and SK
lines contain a few hundred parts that substitute for many thousands of others; a
directory (supplied as a large book and on
diskette) tells you which one to use. NTE
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; (http: //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.

ly good news; when it happens, you can
measure what is going wrong.
By the way, have you made sure the

plug isn't loose in the outlet and the
power cord isn't loose where it connects
to the TV?

"How to Get Information About

Video Connector Question

Electronics"). You can check voltages to
try to identify something that is out of
specification.
As long as the problem is infrequent,
it will be hard to troubleshoot. The fact
that it is occurring more often is actual-

have several Sony EVO210 VCRs that
would like to use with security cameras.
The front "remote" is a 5-pin DIN connector similar, but not identical, to S-VHS.
There is a sliding panel on the right side
with a 24-pin rectangular male connector
Q1

1

(with only 22 pins actually present). At the
right rear is another flap concealing a 12pin female DIN socket labeled "camera" (the
keys make it appear to be octagonal).
How should 1 go about finding the correct
connectors or pinout specifications? I've asked
Sony; they're amazingly unhelpful with

orphaned products. - Ross Goeres,
Albuquerque, NM, goeres®ix.netcom.com

AThe first step would probably be to
renew your efforts to get a service
manual from Sony. Double -check the
model number; we could not find
"EVO210" or "EV0210" (with a zero
instead of O) in the database of Howard
W. Sams (www.hwsams.com), nor on any
Web page anywhere, and that's a bit suspicious. If this equipment was originally
sold outside the United States, you'll
need to contact Sony in that country.
We're publishing your e-mail address
in the hope that a reader who has solved
the same problem can help.

The Dark She Of The
Telephone
QCould you provide a circuit that would
block my teen-age son from calling certain area codes, especially 900 numbers? I
am in prison, and my wife is being billed
hundreds of dollars per month because my
son is calling 900 numbers without our permission.
B., Sayre, OK

-M

ABack when 900 numbers were new, I

submitted comments to the FCC
arguing that they should do away with
them. My reasoning was that a person's
account with the telephone company is
not like a credit card; it is not as tightly
controlled and was never intended for
buying anything more than just telephone service. A stranger or casual visitor to your house can use your telephone; now that 900 numbers exist, that
same casual visitor can charge thousands
of dollars to your account. If credit cards
worked that way, we'd consider them
horribly insecure.
The circuit that you describe could be
built; it would work by decoding the dialing tones and cutting off the line, or
short-circuiting it temporarily, when "1900" is detected at the beginning of a
sequence. This would require a programmed microcontroller, plus a DTMF
decoding chip. One such chip is the Mitel
8870; information about it is available at
www.mitelsemi.com. The DTMF decoder

identifies the individual digits, and the
microcontroller keeps track of the
sequence in which they are received.
However, your problem is not an

electronic one. Anybody who would
spend hundreds of dollars of your
money against your wishes would also
tamper with any circuit that you could
build and install. If you really can't control your teen -aged son, you should seek
the help of the legal system before he
does further damage.
Your local telephone company can
almost certainly block calls to 900 numbers. Notify them that your son does not
have permission to use the telephone
and that you will not pay for calls that he
makes. If the telephone company can't
help you, simply turn off telephone service to the house and get your wife a cell
phone that she can keep in her possession at all times.

A MOSFET "Gotcha"
I was bitten by this one recently and

thought I'd share it with everyone...
It's common practice to drive the
gate of an IRF510 or IRF511 MOSFET
with a 5 -volt logic signal. I've even done
that in circuits published in this column.
That's fine, as long as the IRF510 isn't
carrying much current. Under heavy
load, however, it will not turn fully "on"
with a 5 -volt gate voltage. The published
threshold voltage, 4.0 volts maximum, is
the voltage at which it starts to conduct.
Experimentally, I measured 6 volts as the
minimum to achieve the rated 0.6 -ohm
drain-to- source resistance.
There are logic -level MOSFETs,
such as the IRL530 (with an L, not an
F). They start to turn on fully around 2
volts and are fully on at 4 volts. Use
them when you must switch high current with a logic -level signal.

Questions can be sent to Q &A,
Poptronics Magazine, 500 Bi -County
Blvd., Farmingdale, NY 11735, or emailed to gba@gernsback.com, but please
do not expect an immediate reply in
these pages (because of our backlog) and
please don't send graphics files larger
than 100K. Due to the volume of mail,
we regret that we cannot give personal
P
replies.

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., P.O. Box 4099,
Farmingdale, NY 11735. USA
Funds ONLY! USA and Canada
no foreign orders. Allow 6-8 weeks
for delivery.
MA01

-

An Introduction
Light
in Electronics
to
An Introduction to
Light in

Taken for granted by
us all perhaps, yet this
book could not be read

Electronics

without it, light plays
such an impressive role
in daily life that we may
be tempted to consider
just how much we
understand it. This book
makes a good start into
this fascinating and
enlightening subject. It
has been written with
the general electronics
enthusiast in mind.

To order Book #BP359 send $6.99 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.
ET08

Practical PIC
Microcontroller Projects
v Practical PIC

Writing to Q&A
As always, we welcome your questions. The most interesting ones are
answered in print. Please be sure to:

Microcontroller
Projects

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

tally controlled power supplies,
transistor checkers, a simple

capacitance meter,

reaction
tester, digital dice, digital locks,

ed

4w4

as Wow's,

."41

Masi: aad Mmi

(1) include plenty of background
information (we'll shorten your letter

This book covers a wide
range of PIC based projects,
including such things as digi-

lost

,j

°W

ad., and ,samanic#áaac

*«,?

a stereo audio level meter, and

MIDI pedals for use with elec-

tronic music systems. In most
cases the circuits are very simple and they are easily con-

structed. Full component lists
and software listings are provided. For more information
about PICs we suggest you take a look at BP394

-

An

Introduction to PIC Microcontrollers.
To order Book #BP444 send $7.99

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.
ET10
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Test Procedures for Basic

Irving M. Gottlieb

Oscillator Circuits and Projects.

Electronics. #61063. -- $19.95

#61111. -- $24.95

Many useful tests and measurements

A Textbook and project book for those

are covered. They are reinforced by the

who want to know more about oscillator

appropriate basic principles. Examples

circuits. You can build and enjoy the

PROCEDURES

of test and measurement setups are

informative and entertaining projects

given to make concepts more practical.

detailed in this book. Complete informa-

for Basic Electronics

7 3/8 x 9/1/4", 356 pp, paperback.

tion is presented in an easy-to- follow

FEST

manner. 7 3/8 x 9 1/4 ", 249 pp,

paperback.

PROMPT

Build Your Own Home Lab.

Troubleshooting and Repair

#61108 -- $29.95

Guide to TV. #61146. -- $34.95

Shows you how to assemble an efficient

Repairing and troubleshooting a TV is

working home lab, and how to make it

very simple and economical with help

pay its own way. Includes projects for

creating your own test instruments too.

from the information in this book. It is
the most complete and up -to -date TV

7 3/8 x 9 1/4 ", 249 pp, paperback.

repair book available, with tips on how
to handle the newest circuits.
8 1/2 x 11", 263 pp, paperback.

Howard

W. Sams

Company

VCR
Complete VCR Troubleshooting and

Computer Monitor
Troubleshooting and Repair

Computer Monitor Troubleshooting

Repair. #61102. -- $34.95

and Repair. #61100. -- $34.95

Though VCRs are complex, you don't

This book can save you the money and

need complex tools or test equipment to

hassle of computer monitor repair by

repair them. This book contains sound

showing you how to fix it yourself.

troubleshooting procedures that guide

Tools, test instruments, how to find and

you through every task. 8 1/2 x 11",

solve problems are all detailed.

8 1/2 x 11", 308 pp, paperback.

184 pp, paperback.

Howard W. Sams d Company

Joe Carr'

Complete Camcorder
Troubleshooting and Repair
Joe Carr's Circuit Toolkit.

Complete Camcorder

#61181.

Troubleshooting and Repair.

-

$29.95

#61105. -- $34.95

Easy -to- build, useful circuits from Carr's

Learn everything you need to know

workbench to you. They will spark new

about the upkeep and repair of video

ideas in your day-to -day use of circuits

camcorders. Start by examining cam-

and help solve frustrating problems.

corder troubleshooting procedures, then

256 pp, paperback.

move into more advanced repair

Contact Jim Surface.

techniques. 8 1/2 x 11", 208 pp,

01

Circuit TQolkit
Easy-ToBuüd. Useful aradls
From Can's Toolberldl to YOU/SI

0i3P05,Ri

n,.vi,\'I.ANAt.i.t)iHu

paperback

Please circle the products you would like to buy on the page above, calculate the total cost, include shipping charges,
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VCR Cleanup Problems
month we deal with the cure
for many common VCR problems -the need for a proper cleaning,
inspection and replacement of worn or
tired rubber parts, and the cleaning of
video heads. Performing video -head
cleaning correctly is critical for the
health of your video heads! See Fig. 1 for
a diagram of the VCR tape transport or
refer to a VCR repair manual while you
read the following.
This

General Guide to VCR Cleaning
and Rubber Parts Replacement
All the guideposts, wheels, and rubber parts of a VCR should be cleaned
periodically: how often depends on usage.

Of course, no one really does it unless
something goes wrong. Don't try to
clean the video heads until you learn the
proper procedures; you can break them,
and that will be a very expensive lesson.
In most cases, they do not need attention.
Cotton swabs and alcohol can be
used for everything except the video
heads. Using 91% medicinal alcohol is
OK, but pure isopropyl is better. Avoid
rubbing alcohol, especially if it contains
any additives. Just dry the rubber parts
quickly to avoid leaving residue behind
or damaging them further.
Cleaning might get your machine
going well enough to get by until any
replacement rubber parts arrive, and you
can confirm your diagnosis.

Things to Clean
Capstan and Pinch Roller-These
components collect a lot of crud, mostly
oxide which flakes off old rental tapes.
Use as many cotton swabs as necessary,
which are wet but not dripping with
alcohol, to remove all foreign matter
from the capstan-the shiny shaft that
pulls the tape through the VCR for Play
and Record. Just don't get impatient and
use something sharp -the crud will

probably come off with the swabs or else
with some help from a fingernail.
Clean the pinch roller, which presses
against the capstan in Play, Record, and
Search mode CUE and REVIEW, until
no more black stuff comes off. Again,
use as many swabs as necessary until the
swabs remain clean.
If the pinch roller is still hard, shiny,
or cracked, it will probably need
replacement. Pinch rollers are available for
about $6 from various parts suppliers. It
is sometimes possible to put the pinch
roller in an electric drill, drill press, or
lathe, and carefully file off the hard,
shiny, dried -out rubber surface layer. Do
this only as a last resort-this fix is probably temporary at best. For a detailed,
step -by -step procedure, see the link on
my Web site to an archived sci.ekctron
ics.repair newsgroup posting.
Various Guideposts-These mechanisms include the roller guides -the
white rollers on metal posts which are
near the video head drum when in Play
or Record mode -and should also be
cleaned. When in FF or REW, or with
no tape present, these guides move on
tracks to a position toward the front of
the VCR. Note that the roller guides
with the white rollers and tilted metal
posts will be fairly loose when in the
unloaded position, but you should not
be able to lift them off the tracks. When
actually playing or recording a tape, they
will be snug against the stoppers at the
end of the tracks.
Idler Tire
idler swings between
reels and transfers motor power to reels.
Clean it the same way until no more
black stuff comes off. A dirty or worn
idler tire is probably the single most
common VCR problem.
If the idler tire appears cracked,
glazed, or dried out, it will need to be
replaced at a cost of about $.50 to $1. As
a temporary measure, you can usually

The

turn the tire inside out and replace it.
The protected inner (now outer) surface
will grip well enough to restore functionality until a replacement tire arrives,
when you can verify the problem's.
The idler assembly includes a slip
clutch. If it weakens, the idler may not
have enough force to press on the reel table edges, which are the surfaces on
the reel tables that the idler contacts.
These edges can be cleaned in the same
way. If the clutch becomes too tight, there
can be audio, video, or crinkled tape problems and/or excess wear of the idler tire.
It is possible to obtain the entire idler
assembly as a replacement part. They
can also usually be disassembled and
adjusted, if necessary.
Audio /Control and Full-Erase Heads
Cotton swabs and alcohol are fine for
cleaning these heads and anything else
that the tape contacts on its exciting
journey through your machine
Rubber BeltsAccess to some belts
will probably require the removal of the
bottom cover. On some models, you
may need to unscrew circuit board(s)
blocking access to either the top or bottom of the tape transport. Make notes of
what went where -particularly different
types of screws and routing of wires.
After noting where each belt goes,
remove them individually, if possible,
and clean with alcohol and cotton swabs
or lint -free cloth. Dry them quickly to
avoid degrading the rubber from contact
with the alcohol.
If a belt is trapped by some assembly
and not easy to remove, use the swab on
the belt and/or pulley in place. However,
if it is stretched, flabby, or damaged, you
will need to figure out how to free it.
Any belt that appears loose or flabby or
does not return instantly to its relaxed
size when stretched by 25% or so will
need to be replaced and may be the
cause of your problems. Belts cost 15

-

Fig.

1. A

typical VHS VCR tape transport mechanism.

between $.30 and $2; complete replacement belt kits are often available by
model number, with prices from $3 to
$12. Meanwhile, the belts will function
better once they are cleaned -maybe
just enough to get by until your replacements arrive.
Video Heads -READ CAREFULLY.
Improper cleaning can ruin the expensive video heads. Do Not attempt to
clean the video heads without reading
and following the procedure described
in detail below. And don't clean them if
there are no problems with video
noise/lack of video or with the HiFi
audio

Lubricating

a VCR

The most important thing is not to
add any oil or grease unless you are
absolutely sure it is needed. Most parts
in a VCR are lubricated at the factory
and do not need any further lubrication
over their lifetime. Too much lubrication is worse than too little. It is easy to
add a drop of oil, but difficult and timeconsuming to restore a VCR that has
taken a swim.
Never, ever, use WD40 in a VCR!
E
WD40 is not a good lubricant despite
the claims on the label. Legend has it
that the WD stands for Water Displacer,
which is one of the functions of WD40
16 when used to coat tools. WD40 is much

too thin to do any good as a general
lubricant and will quickly collect dirt
and dry up. It is also quite flammable
and a pretty good solvent; there is no
telling what will be affected by it
A light machine oil like electric motor or sewing-machine oil should be
used for gear or wheel shafts. Plastic safe
grease like silicone grease or "Molylube"
is suitable for gear teeth, cams, and the
roller guide tracks.
Unless the VCR was not properly
lubricated at the factory, which is quite
possible, the only areas that might need
lubrication are the roller guide tracks
clean and grease them. Sometimes, you
will find a dry capstan, motor, lever, or
gear shaft; but this is less likely.

-

Need for Manual or Automatic
Video Head Cleaning
When should you clean a video head?
Only when symptoms point to a problem with the head. Periodic cleaning is
not necessary and may cause excessive
wear if done with a head-cleaning tape,
especially the dry kind, which may be
excessively abrasive. Frequent cleaning
by hand, while not damaging, still represents a slight risk since you never can tell
when you might do something you will
regret!
VCRs should be cleaned periodically,
but video heads usually do not need

periodic cleaning as the spinning heads
perform a self-cleaning function. "If it
ain't broke, don't fix it."
I do not see any advantage in buying
a VCR that claims to have automatic
video -head cleaning. The automatic
head cleaner is a foam roller that contacts the rotating heads for a couple of
seconds when the tape is loaded. In my
opinion, this is worse than useless as any
crud collected by this foam may just be
redeposited on the heads during the next
cleaning cycle. So, if your VCR has this
feature and you experience symptoms of
dirty video heads after each tape, remove
the feature and performance will improve.
The only ones to benefit from an
automatic head cleaner are the manufacturers of the VCR as it increases their
profit margins!
As noted below, there is a slight risk
that at some point automatic head cleaners may actually destroy the video
heads-no doubt timed to be one day
after your warranty runs out. In addition, they do nothing to clean those portions of the VCR that really may need
periodic maintenance like the rubber
parts, A/C head, and tape guides, discussed above

Video Head -Cleaning Technique
Caution: Read the following in its
entirely to avoid an expensive lesson.
As noted, improper cleaning can
destroy the video heads. The head chips
are very fragile and just rubbing them in
the wrong direction can break the chips
off, requiring replacement of the entire
upper cylinder assembly-one of the
most expensive parts in your VCR!
Never use an up- and -down motion to
clean the heads.
The best method to use is manual
cleaning, using the proper head -cleaning sticks, but that means you need to
take the cover off your VCR. If you prefer not to do this, try a commercial wet
cleaning tape, but there is a slight risk
involved. The material used in some of
these may have an excessively coarse
fiber structure that can catch a video
head and break it off. I have not seen this
happen, nor could I recommend a specific brand as there is no way of knowing
what their current product uses. I do not
recommend the dry type at all, as these
are almost always much more abrasive
and may cause premature wear of your
video heads especially if used regularly.
When using the wet -type cleaning tapes,
follow the directions and -very impor-

tant-wait long enough for everything
to dry out or else you will have a tangled
mess inside your VCR.
Since regular video -head cleaning
should not be needed, I do not recommend the regular use of a cleaning tape.
If you do need to clean your video heads
frequently, the video heads may be
worn, the backtension may be set too
high, or you may be playing old or dirty
(literally) rental tapes.
When you do clean video heads by
hand, use the head -cleaning sticks. They
are covered by chamois and are the
safest. Do Not Use Cotton Swabs,
which can catch on the ferrite cores and
either cause damage or leave fibers stuck
in the heads. It's OK to use swabs for
cleaning the other parts, like the rollers
and audio/control head, as I described
above, but not on video heads.
To use the cleaning stick, moisten it
with head cleaner or alcohol. Pure isopropyl is best; however, the 91% medicinal variety works as long as you dry
everything pretty quickly. Don't flood it,
as it will take a long time to dry. You also
take the slight risk that any water in the
alcohol will sit on surfaces and cause
rust; don't take the chance.
Gently hold the flat portion of the

chamois against the upper cylinder
where it is joined to the lower (nonrotating) cylinder. Rotate the upper
cylinder by hand so that the heads brush
up against the moist chamois. Once
again, do not move the head-cleaning
stick up and down; you could break the
fragile ferrite of the heads, and that costs
big bucks. Side-to -side motion is the
safest as long as you are gentle.
I know people who use a piece of
moistened typing paper, a business card,
Mr. Coffee filter paper-or even their
Mark -1 thumb for video -head cleaning.
I do not recommend these for general
service procedure; use chamois first!
I suppose the only real requirement
to prevent damage is that the material
should have a fine enough structure and
should not have any fibers that can get
stuck in the heads. So, the short list of
acceptable materials is quite long-some
more effective than others. My concern
for a general recommendation is that
people's interpretation of these requirements can vary quite a lot. If a novice
comes to me and asks what to use, I will
say cleaning sticks. Once they understand the characteristics of the heads and
their mounting, they are free to use
whatever works. Depending on how

dirty the heads are, a couple of passes
may be enough. Let everything dry out
for at least a half hour. You may need to
repeat this for stubborn clogs. However,
one pass will often do it.
As noted, under NO circumstances
should you be going up and down, even
though you might think this would work
better given that the head gaps are vertical (or nearly so). The head gaps are
solidly filled with a material of similar
hardness to the ferrite. Stuff can't get
trapped in the gap -only on the surface,
above or below, and inside the winding
area. Look at a head chip close up under
a microscope, some time.
In addition, inspect and clean the
drum itself staying safely away from the
video-head chips. The five fine grooves
in the drum help control the air bearing
that the tape rides on and help to stabilize tape motion. These should be clear
of dirt and tape oxide. (Do not use anything sharp-the moistened head-cleaning sticks will work.)
Next time, we will deal with the more
common VCR problems. Until then,
check out www.repairfaq.org. I welcome
comments (via e-mail only please) of all
types and will reply promptly to requests
for information.

High Quality Test Equipment At Affordable Prices
MULTIMETERS

VARIABLE ISOLATION
TRANSFORMER & SAFETY
ANALYZER

OSCILLOSCOPES
Gwnpuia
Mtantur
NOreence
Gunk

POWER SUPPLIES

CD -ROM

TRAINING

SNCOFi

3200 Sencore Drive Sioux Falls. SD 57107
PS400

PS401

CIRCLE 138 ON FREE INFORMATION CARD

1- 800 -SENCORE

www.sencore.com

17

NEW LITERATURE

Green Electronics /Green Bottom

GROUND RESISTANCE
Mea,wrownls

Line
by Lee Goldberg

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

tion they need. It comes in a handy
portable format that has a quick look-up
layout. Key charts, equations, and data
tables make it easy to find information.
Compact and complete, and featuring formulas, tables, diagrams in place of
lengthy text descriptions, this guide is
full of job -simplifying answers that readers can flip to in 60 seconds or less.

$44.95

Environmentally safe engineering is one
of the hottest and most controversial
topics in technical circles. Aimed at
engineers and managers, this book provides practical, hands -on advice on
incorporating environmental issues into
the design process-advice from the
nation's top engineers. Materials selection and manufacturing concerns; as
well as issues pertaining to design; international policy; and future directions of
education, health, and environmental
quality are discussed thoroughly.

How to Make Patent Drawings

Yourself, Second Edition
by Jack Lo

information on AEMCs line of clampon ground testers. In addition, it contains various high quality two -, three -,
and four -pole direct reading testers.
Also featured in the catalog is a technical section titled "How to Understand
Ground Resistance Testing." This tutorial details the traditional and non- traditional methods of ground testing required
for compliance with NEC, OSHA, and
other standards.

Electronics Pocket Reference

and David Pressman
Nok Press
950 Parker St.
Berkeley, CA 94710
Tel: 510 -549 -1976
Web: www.nolo.com

$29.95 (30% discount if ordered
direct from Web site)
Although there are more patents being
issued today, it's getting harder to protect them. Patent drawings are becoming more important in preventing infringement. Using this book, inventors will
learn how to complete this crucial step
in receiving a patent.

Manual, Third Edition
Edward Pasahow
McGraw-Hill
1221 Avenue of the Americas
New York, NY 10020
Tel: 800- 2MCGRAW
by

GPO
[«CTRONICS/

GUN
BOTTOM LINE
ENVIRONMEN'/...
^ONSIeIF FNGINEEGING

Each chapter opens with a topical
cartoon and lively story, interview, or
editorial. Real -world cases show how
environmental issues can be included in

f -low to Make

PATENT
DRAWINGS
YOURSELF

Web: www.ee.mcgraw- hill.com

$29.95

This updated electronics reference gives
readers the electronics information they
need -and only the electronics informa',(

GRAN` -HILL

everyday designs.

ELECTRONICS
Ground Resistance Measurements
from AEMC Instruments
99 Chauny St.
Boston, MA 02111
Tel: 617-451 -0027
Web: www.aemc.com

Packet Reference
1111/11I

The updated

1.111

11111

elecWniu bestsed

This catalog includes comprehensive

Key chares,equedens, and data tables

GU11ri11U PAS

ß'

To order books in
this magazine or,

w

Portable

Free
18

This second edition includes the latest changes in the patent rules, which
affect several parts of the patent applica(Continued on page PR -10)

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

snow.htm.
Free catalogs are not available.

ON THE COVER:

Audio Signal Generator
PC Microphone Swapper
Audio Cable Tester

20
24
29
19

Audio Signal
Generator
GARY McCLELLAN

Tired of "making do" with generic audio oscillators when
adjusting or troubleshooting audio gear? Use one that's
fine -tuned for just that user

I

f you work with audio equip-

ment on a daily or occasional
basis, sooner or later you'll have to
do some troubleshooting or aligning, or make some adjustment to
your gear. Perhaps you have a
small home -recording studio or
repair shop for electronic musical instruments.

that's
probably on the
"wish list" of everyone in the audio
field is an audio
oscillator that can
be used on the
bench to troubleOne

item

switch. Level setting is made easier
by using a volume control in place
of the traditional linear control
found on commercial generators.
Knob "twiddling" is reduced by
presetting the frequency to kHz,
the most widely
1

used value in

audio testing.

constant of the
Cl /R1 and R2 /C2
pairs. Those resis-

tor- capacitor
combinations

don't have time to read
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How It Works. As you can see from
the schematic diagram in Fig. 1, the
Audio Signal Generator is a simple,
straightforward device. It is based
on a quad op -amp and two voltage regulators. The op -amp serves
as a classic Wein- bridge oscillator
and a balanced -line driver. The
voltage regulators provide stable
power for the op -amp.
Op -amp ICI -a is connected as a
-kHz Wein bridge. The op -amp is
configured for a gain of 4,
which is adjustable with R3.
The frequency is determined by the RC time
1

shoot musical instruments and in the
studio to set levels
in professional sound
systems. It has to be
small and easy to operate by busy people who

manuals or learn software
commands. The Audio Signal
Generator presented here fulfills
that wish. Several units have
already found their way onto workbenches and into studios since it's
development, and the design has
been proven successful.
Unlike generic audio oscillators,
this unit has been optimized for
audio applications. For example,
the unit offers balanced and unbalanced outputs for professionaland consumer -equipment testing.
Line- or microphone- output levels
are selectable at the flip of a

distortion was 0.028 %. The balanced -line outputs on the XLRcompatible output were matched
to within 1% at full output -amazing performance from a few cheap
parts wired in a simple circuit!

You'll

also be pleased to know

that this

circuit handily outperforms most service -grade audio generators. For
example, the prototype produced
a rock -stable 992 Hz, 2.5 -volt
sinewave output. Total harmonic

must be equal in
value for the oscillator to work.
An unusual design feature of the
oscillator is the inclusion of an incandescent lamp,
11. We're using the
thermal properties of I1's filament to stabilize the output voltage of the oscillator. When a filament is cold, it has a very low resistance. That resistance rises as the
filament heats up. When used as a
light source, a lamp acts as a short
circuit when first turned on. As it
heats and starts to glow, the rising
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for R6 to match the sensitivity of the
human ear. The output from R6
connects to J1 and J2 for standard
unbalanced outputs, as well as the
input of the balanced -line- driver
circuit.
Op -amp ICI-d inverts the unbalanced audio output from R6. The
inverted output goes to pin 3 of J2.
Unity gain is set by R7 and R8.
Resistor R9 protects the op -amp
from short circuits, and it minimizes
the possibility of oscillation when
the unit is connected to a long

cable.
Op -amp IC1 -c buffers the unbalanced audio output from R6. The
non -inverted output goes to pin 2
of J2. Resistor R10 serves the same
purpose as

R9.

The power supply uses a conven-

Fig. 1. The Audio Signal Generator is a basic circuit that has amazing performance given its parts
count. The output level of the oscillator is controlled by a novel use for an incandescent lamp. As
the voltage rises, the resistance of the bulb's filament drops, lowering the voltage. That feedback circuit is extremely stable.

resistance reduces the current flow
until an equilibrium is reached. In
our oscillator circuit, the resistance
increases when the output voltage

reducing feedback, and
returning the output voltage to a
preset level. Likewise, if the output
voltage drops, the lamp resistance
decreases, increasing feedback,
and returning the output to a preset level. Be aware that lamp I1
does not light in normal operation;
if it does, there is a serious problem
rises,

with op -amp IC1!
In fact, that "safety" feature was
used in the past in some model
train and slotcar setups. An automobile headlight was wired in
series with the track. As long as
everything was OK, the lamp
remained out. That's because
although a fair amount of current
could be drawn through the lamp,
the voltage drop across it was very
small due to the extremely low resis-

tance of the filament. As soon as
something jumped the track and
caused a short circuit, the lamp
saw the total voltage drop from the
transformer and lit up. Not only did
it present a load to the transformer
to prevent catastrophic burn out, it
lit up the room to alert everyone to
the nature of the problem.
The output of ICI -a drives a simple selectable affenuator and an
output -level control. The attenuator
consists of R5 and S2. With S2
closed, R5 is shorted, effectively
removing it from the circuit. The output signal from ICI -a can therefore
continue through the circuit at line
level. Placing S2 in the "roic" position
removes the short across R5. The
resistor then reduces the output
voltage to microphone-friendly levels. Potentiometer R6 adjusts the
output level. In order to make level
setting easier, a volume -type control with a logarithmic taper is used

tional half -wave rectifier and three terminal voltage regulators to develop +12- and -12-volts DC. Resistor
R11 was included to insure that IC2
starts up each time power is
applied. During the development
of this project, it was discovered
that IC2's output voltage would
sometimes read -0.8 volt after
power up. The problem was that
IC3 starts up sooner than IC2, forcing it to shut down. Of the several
possible cures for the problem, R13
proved to be the simplest and most
effective solution. Incidentally, R13
does not affect power -supply regulation at the expense of reliable
startup.
Construction. Obviously, before building the Audio Signal Generator, you
need to obtain the parts. Here are
some thoughts and suggestions on
that subject.
The cabinet that was used in the
prototype was an LMB CR -632
"Crown Royal" unit that measures
21/8 inches high, 31/2 inches wide,
and 614 inches long. It is available
from any LMB distributor such as
Mouser Electronics or Digi -Key
Corporation. Feel free to use any
other cabinet; the only important
considerations are that it is large
enough to hold all of the components and that it is made of metal
to prevent hum pickup.
If you want, you can build the circuit on a piece of perfboard using

standard construction techniques.
However, a neater and more pro-
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slightly different pinout with
respect to each other, note
the case orientation shown
in Fig. 3.

Better yet, check

the manufacturer's data
sheet first.
It's a good idea to use
a socket for ICI. Since
that component is CMOSbased, it is susceptible to
electrostatic discharge.
With a socket, IC1 doesn't
have to be installed until
the board is built and
wired into the case; the
less it is handled, the less
chance of damaging it.

2 3/4 INCHES

Remember, static-discharge
Fig. 2. The Audio Signal Generator is simple enough to fit on
a single-sided PC board.

fessional- looking project results
from using a printed- circuit board

with the added advantage of
reducing wiring errors. If you want
to use that construction method, a
foil pattern has been provided in
Fig. 2. If you prefer perfboard construction, try to obtain a Fiberglas
board; it is far more durable than
those inexpensive phenolic "experimenter" boards.
The incandescent lamp is available from most electronic distribu-

damage can show up

any time from immediately to two years later.
Protecting the part now will help
avoid grief and frustration later.
Lamp 11 is installed by carefully
soldering pieces of leftover resistor
lead to the base and tip of the

bulb. The resulting "PC-mount" bulb
is then inserted into the board and
quickly soldered in place. You might
want to use a heatsink to help keep
the solder connections on the lamp
from melting while soldering the
other ends of the leads to the PC
board. Don't forget to install the
jumper; it runs from pin 12 of ICI to
a nearby ground pad.
When you are done, check your
work for errors and correct them. It
is best to do that after taking a
short break or at the start of your
next work session. Set the board
aside.
Prepare the case by marking
and drilling appropriate holes for
the controls: J1 -J3, R6, Si, and S2.
The following description gives
measurements for the author's prototype case and control layout.
Refer to the photographs if you'd
like to use a similar design.
Place a strip of masking tape
over the front surface and mark a

tors, such as Mouser Electronics.
Since it is designed for aircraft service, most aircraft- supply houses
also stock it. When you buy it, get
several; they are rather fragile. Do
not use a substitute for this lamp; it

was much less shock- and vibration- sensitive than all others tried in
this application.
The remaining components will
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probably be found in your "junk
box" or purchased from distributors.
If you fabricate a PC board from
the foil pattern or use a perfboard,
be sure to drill the four mounting
holes in the corners.
If you are going the PC -board
route, use the parts -placement diagram in Fig. 3 as a guide for component location. Double-check the
resistor values and the polarities of
the electrolytic capacitors before
soldering them. All of the semiconductors are polarized, so install
them carefully. Applying power to
an incorrectly -installed semiconductor will most probably destroy it
instantly. Since 102 and 103 have a

Fig. 3. The wiring of the external components, jacks, and controls for the Audio Signal Generator
can get a bit tricky; double -check your work carefully.

the end of its wire. We'll assume
that you're going to wire the transformer directly; any modifications in
that respect will be up to you.
Using the PC board as a guide,
mark the locations of the four
mounting holes. The board should
be about 1 inches from the front
panel. Mark an additional hole
about one inch from the rear panel
for a power-cable clamp. Set the
PC board aside before you drill and
deburr the holes. Remove the tape
and wash the cabinet thoroughly.
For a professional -looking unit,
label the various jacks and controls
with dry- transfer or press -on letters.
One type of label product that
works well is the Audio and
Experimenters set from Russell
Industries. Similar letter sets are
available from electronics distributors, office -supply stores, and
graphics -supply houses. Spray the
cabinet with several light coats of
clear -lacquer spray paint and
allow it to dry overnight.
When the case is dry, begin
mounting the components to it.
Push the grommet into the rear
panel hole and install J3 with

f

The Audio Signal Generator fits neatly in a
small case. Carefully planning the wiring results
in a professional-looking project.

horizontal centerline. Then mark
hole locations fl inch from each
edge for J1, J2, and 126. Switch S2
goes in the center. Drill the holes
and deburr them. A similar piece of
tape with a centerline goes on the
back of the case. Mark two hole
locations for the power cord and
J3. The hole for the power cord
should be large enough for a '/9inch grommet. Deburr those holes,
also. Note that J3 needs two additional holes for mounting screws.
As an alternative, you may use
an appropriate jack for power,
especially if the wall transformer
that you'll be using has a plug on

PARTS LIST FOR THE AU DIO SIGNAL GENERATOR
SEMICONDUCTORS
ICI -TL084 quad op -amp, integrated
circuit
IC2 -78L12 fixed 12 -volt regulator,
integrated circuit
IC3 -79L12 fixed 12 -volt regulator,
integrated circuit
D1, D2- 1N4002 silicon -rectifier diode
RESISTORS
(All resistors are 1/4 -watt, 1 %, metal -film
units, unless otherwise noted.)
Rl, R2- 15,800 -ohm
R3- 500 -ohm potentiometer, PC -mount
R4-100-ohm
R5- 100,000 -ohm
R6- 10,000 -ohm panel -mount audio taper potentiometer with integral single -pole, single -throw switch
(RadioShack 271 -1721 and 271 -1740
or similar)
R7, R8- 100,000-ohm
R9, RIO 100 -ohm
R11 -4700 -ohm, 1/4 -watt, 5 %, carbon film

CAPACITORS
Cl, C2- 0.01 -µF, 50 -WVDC, polyester
C3, C4- 220-µF, 25 -WVDC, electrolytic
C5, C6- 10 -11F, 16 -WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS
Il -No. 327 pilot lamp (Mouser
Electronics 606 -CM327 or similar)
J1-Chassis -mount RCA jack (Mouser
Electronics 161 -2052 or similar)
J2-Chassis -mount 1/4-inch phone jack
(Mouser Electronics 16PJ022 or
similar)
J3 -Male XLR chassis-mount connector
(Mouser Electronics 174 -7143 or
similar)
S1- Single -pole, single -throw switch
(part of R6)
S2- Single -pole, single -throw toggle
switch
T1 -12 -volt AC, 400 mA wall trans
former (Digi-Key T611 -ND or
similar) IC socket, case, knob for R6,
'/R -inch rubber grommet, nylon cable
clamp, wire, hardware, etc.

appropriate hardware. Install four
threaded spacers that will support
the PC board. Mount J and J2 on
the front panel. Be sure to sand the
inside of the cabinet around the
holes for a good ground connection. Finish up by installing R6 and its
knob and S2.
On the PC board, attach 3 -inch
lengths of hookup wire to the locations that will connect to S2 and R6.
For J3 and S1 , use 4 -inch lengths.
Pass the wire from Ti through the
rear -panel grommet, and connect
one lead to the other power -input
pad.
Install the PC board to the
threaded spacers with screws.
Solder R5 across S2 and connect
the appropriate 3 -inch wires to S2
and R6. Additional jumper wires will
be needed to connect the "hot"
side of J1 and J2 to the wiper of R6,
as well as between R6 and S2.
Don't forget a ground wire between J and J2. That wire should
also connect to the ground side of
R6 (opposite S2).
Connect the unattached wire
from Ti to Si; the 4 -inch wire connected to the power -input pad of
the PC board goes to the other
side of S1. Use a nylon cable clamp
to secure the power cable to the
cabinet in the hole that was drilled
previously. Finally, connect the three
remaining 4 -inch wires to J3. When
you're done, compare your work
against the parts -placement diagram in Fig. 3. If everything looks
good, you're ready to test the completed Audio Signal Generator.
1

1

Tesüig, Adjusiti ent, and Operation. A
few simple tests are needed before
using the Audio Signal Generator.
Plug in Ti and clip the negative

lead of a voltmeter to the cabinet.
the unit on and set the output
level for zero. Check for the following power supply voltages: On IC 1,
pin 4 must read 12 volts within 0.5
volt, while pin 11 must read -12 volts
at the same tolerance. The DC -offset voltages on pins 2 and 3 of J3
should not exceed 20 mV; if they
do, try replacing IC1.
To adjust R3 for the best balance
between level and distortion, connect an oscilloscope to J and set
R6 fully clockwise. If you don't see a
Turn

1

(Continued on page PR -10)
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Pc microphone
Swapper
You've got a top-of-the -line sound card and professional -quality
sound- editing software to match -so why use that cheap microphone?
Hook up a high -end microphone to your system, and you'll be
amazed at what your computer can do!
ROBERT OLDS

5

oon after bought a multimedia computer, began to
realize that my options were limited
in terms of what type of microphone can be used. Be honest
would you really choose a microphone that looks like a plastic
drumstick if you had a choice?
Karaoke sessions just aren't the
same with it. wasn't satisfied with
the microphone's sound performance either. found that it was
too unidirectional and prone to
"popping" noise. What is needed,
therefore, is a way to use a professional- quality microphone when
the situation warrants it. Face itwouldn't you (like me) want to use
a microphone that meets your
expectations for appearance, feel,
I

I

-

I

I

pickup pattern, and frequency
response? If you would like the ability to swap your computer's microphone for another type, then the
PC Microphone Swapper is the
answer to your prayers.
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The typical computer microphone is an electrostatic microphone, sometimes called a condenser or capacitor microphone. If
that's the next microphone you'd
like for your computer, then all you
need to do is plug it into your computer's sound card and you're
done. Chances are, though, that
the microphone you choose will be
a dynamic microphone because
they are common and rugged.
Crystal and ceramic microphones

are less common than dynamic
microphones but available. Whatever

the microphone type (except carbon microphones, which are essentially obsolete anyway), if it's not an
electrostatic one, you'll need the
PC Microphone Swapper. It is designed to connect a non- electrostatic microphone to your computer's sound -card.
Part of the problem with using
different types of microphones with
a sound card is the direct -current
bias voltage present at your sound
card's microphone input. While an
electrostatic microphone requires
that bias voltage, only a carbon
microphone can be used as a substitute; all others are incompatible.
The PC Microphone Swapper iso-

lates that DC voltage from the
microphone plugged into ft. Furthermore, the circuit has a high -input
impedance and is capable of providing signal gain so that a variety
of microphones can be successfully used with your computer.
As wonderful as those features
sound, the PC Microphone Swapper's
best feature is that it is a simple,
easy -to -build circuit. In spite of its
high-end performance, it can be
built on a piece of perfboard or an
etched PC board. The PC Microphone Swapper should serve you
well for all but the most critical low noise applications.

Circuit Operation. The schematic
diagram for the PC Microphone
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1. The PC Microphone Swapper converts and amplifies the signal from a professional studio quality microphone for direct connection to the microphone input of a sound card.

Fig.

Swapper is shown in Fig. 1; refer to it
during the following discussion.
The circuit is built around IC2, an
LM833 low -noise dual op -amp designed for audio applications. The
first op -amp (IC2-a) functions as a

bootstrapped impedance buffer.
The LM833 is internally compensated for all closed -loop gains so you
can directly short the output to the
inverting input without concern for
instability. Resistors R2, R3, and R4
were conservatively chosen to provide ample bias current to the opamp circuitry.
The op -amp input is designed to
have an input resistance of 510,000
ohms as set by R1, That value can
be seen as a versatile input value.
For practical reasons, do not recommend that R1 be either over
megohm or less than the impedance of the microphone to be
used. If you change R1, you should
recalculate an appropriate value
for C4 using the following capacitive reactance formula
I

1

C= 10 /(6.28fc)(c)

where Xc =R1 (in ohms) and fc =20
Hz; C4 will be in Farads. That formula deviates from the traditional
capacitance reactance formula by
a factor of ten as part of a conservative design effort.
For example, if you want to use a
600- ohm -impedance microphone
only, set R1 to 600 ohms to match

standard capacitance value that's
equal to or higher than 133 µF
should be used; a 220 -µF capacitor
will do. Incidentally, if you do make
a substitution and have to use a
polarized device, put the positive
end towards IC2.
The second op -amp (IC2 -b) is set
as a typical non -inverting AC amplifier designed for single -supply operation with a signal gain of 2. It can be
debated whether an amplifier stage
is necessary here since the computer software allows for volume
and gain adjustments. Regardless,
consider it worthwhile to include
the additional circuitry. Keep in
mind that we're working with low level audio signals in a computer
one of the noisiest environments in
terms of electrical interference
known to man. Any boost to the signal level will help mask any noise
pickup. Parts -wise, it's not a huge
additional investment, and it
broadens the usefulness of this project with various combinations of
sound cards and microphones.
From a practical point of view,
don't recommend providing for a
gain over 2 because of the risk of
overdriving the sound -card input,
and subsequent distortion.
The output of IC2-b is loaded by
R7 to keep the output referenced to
circuit ground. Without R7, the output
would have a tendency to drift
based upon the charge of output

the microphone output impedance
for the maximum power transfer

between the microphone and the
input circuit. It's debatable whether
there is a definite advantage to
doing this since the circuit functions
acceptably as is. At any rate, let's
continue with our example. The
capacitive reactance calculation
becomes:
C4= 10/(6.28 x 20 Hz x 600
ohms) =1.33x 10 -4F
or 133 µF. In practice, the nearest

-

I

PARTS LIST FOR THE PC MICROPHONE SWAPPER

RESISTORS

CAPACITORS
C1-0.33 -p,F, ceramic -disc
C2, C6 0.1 -µF, ceramic-disc
C3- 100-µF, 16 -WVDC, electrolytic
C4- 0.18-µF, ceramic -disc
C5- 10-µF, 16-WVDC, electrolytic
C7- 2.2-p,F, 16-WVDC, electrolytic
C8- 220-µF, 16-WVDC, non -polarized
electrolytic

(All resistors are' -watt, 5% units,
unless otherwise noted.)
510,000 -ohm
R2
20,000 -ohm
R5 51,000 -ohm
R6-50,000 -ohm potentiometer, linear
taper
R7- 10,000-ohm
R8, R9- 300-ohm
R10--60,000 -ohm
Rl
390-ohm

ADDITIONAL PARTS
AND MATERIALS
J1-Co-axial power jack, panel -mount
J2 -Phone jack, '/4 -inch, mono
J3 -Phone jack, I/4 -inch, stereo
S1- Single-pole, single -throw toggle
switch
12 -volt DC, 50 -mA wall -mount transformer, shielded audio cable, wire,
case, knob for R6, hardware, etc.

SEMICONDUCTORS
ICI uA7808 fixed 8 -volt regulator,
integrated circuit
IC2-LM833 dual op-amp, integrated
circuit
LED1-Light-emitting diode, green,
T-13/4 size

RI-

R4-

1-
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Note the unusual location of Si.
Positioning the switch after IC1
reduces the annoying (and possibly
destructive) "pop" sound caused by
capacitors charging or discharging.
Even with that additional design feature, you can still hear some "pop"
noise when the PC Microphone
Swapper is turned on or off. A good
idea would be to mute the microphone source using the volume control software in your computer (the
preferred method), or at least turn
the speaker volume all the way
down before turning the PC Microphone Swapper on or off.

4 1/2 INCHES

Fig. 2. While the PC Microphone Swapper can be built on a piece of perjboard, a PC board yields
a more professional - looking project. In addition, wiring errors are eliminated.

capacitor C8. The output impedance is about 600 ohms, which is set
by the series combination of R8 and
R9 in

parallel with

R10.

That imped-

ance value matches the typical
computer-microphone impedance.
Resistor R10 helps discharge C8. In
addition, R10 keeps the output from
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floating because of its firm ground
connection.
An important consideration in designing the circuit is keeping both
the bias voltages within the opamp stages and any external DC
voltages from changing those biases. Capacitors C4, C5, C7, and C8
fill that dual function; their chosen
values provide a low- frequency
cutoff of around 20 Hz. Note that
C8 is a non -polarized capacitor;
the polarity across C8 will likely
change each time the circuit is
turned on or off.
Any audio circuit that is powered
from an AC source needs good filtering on the power -supply inputs;
the PC Microphone Swapper is no

exception. It is standard practice to
place a capacitor of 0.1 F or so at
the IC power pin (or pins for a dual polarity supply design). Capacitors
Cl, C2, and C6 provide high -frequency filtering as well as making
sure that the power -supply connection will not be highly reactive.
Capacitor C3 provides another
level of power -supply filtering in
addition to complementing C6's
high- frequency filtering by shunting
lower frequencies.
A 12 -volt DC wall- mounted power
supply feeds the PC Microphone
Swapper through J1. Voltage regulation is handled by IC1; reducing
the supply to 8 volts keeps power line hum and noise at an unobtrusive level. Although a 9 -volt regulator will probably work as well, the
slightly lower voltage ensures that
any variations in the input -voltage
level (including ripple) will be sufficient for IC1. Resistor R11 limits current through LED1 for "power on"
indication.

Circuit Construction. The original
prototype for the PC Microphone
Swapper was built on a piece of
perfboard using standard construction techniques; that method
of construction will work just fine.
However, using a printed- circuit
board is preferable for aesthetics,
ease of assembly, and reduced
wiring errors. Whichever method
you choose, the following paragraphs will provide helpful construction information. If you choose
to etch your own PC board, a foil
pattern has been provided in Fig. 2.
If you are using the foil pattern to
etch your own board, follow the
parts -placement diagram shown in
Fig. 3

for component location. Although

it's not essential,

would suggest
that you assemble the parts in size
I

order from smallest to largest; the
repeated strain that can be
placed on the leads of the larger,
heavier components while handling the board will be reduced
that way. Using a socket for 102 is
also a good idea instead of soldering it directly to the board; troubleshooting and experimenting
with different pin -compatible opamps becomes easier.
A suggested order for installing
the components is as follows:
IC socket
Resistors

Capacitors
ICI
As you are installing the components, double -check that the values are correct for the item that
you are installing. When you install

the capacitors and semiconductors,

R6

ji

J3

-o-/

Jumper the wiper terminal on the
potentiometer to one of the outer
terminals; treat that connection as
a single terminal. You might want to
connect the wiper to the outer terminal that measure zero ohms
when R6 is turned all the way
counter -clockwise (to the left). That
way, IC2 -b will have unity gain (no
amplification) with R6 turned "all
the way down." A twisted -pair wire
is suggested to make the electrical
connection between the PC board
and R6.
The typical computer sound
card expects a '/8 -inch stereo phone
plug to be connected to its input.
You have two options for J3. As
shown, a '/8-inch stereo jack is used;
a simple stereo patch cord connects the PC Microphone Swapper
to the computer. On my prototype,
had available a length of shielded
audio cable; it was hard -wired to
the PC board in place of J3. The
other end of the cable had a '/8inch stereo phone plug attached
to it. If you decide to go that route,
be sure to use a tight grommet or
strain relief where the cable passes
through the case. For those that
decide to use a jack, a twisted -pair
wire will do fine for the connection
between J3 and the PC board.
Use a '/4 -inch mono phone jack
for J2. Shielded two -conductor
microphone or audio cable should
be used to make the connection
from J2 to the PC board; twisted pair wire won't provide adequate
shielding. Noise considerations dictate that the shield on any shielded
cable be connected to one ground
point only. The PC board has a
ground pad for just that purpose.
Additionally, there are "tie- down"
pads for securing the cable to the
PC board by wrapping and twisting
a bare wire around the cable; that
forms a strain relief for the cable.
Power is supplied through J1. You
can use any type of connector
that you have available as long as
a mating plug is available for the
wall transformer. If, for example, the
wall transformer that you'll be using
I

J2

Fig. 3. When installing the PC Microphone Swapper components in the PC board, start with the
smaller items first. Large capacitors, such as C3 and C8, might break off if their leads are bent and
stressed too much during assembly and handling. Note that the PC board layout is designed for
either an axial- or a radial -mount version of C8.

note that some capacitors and all
semiconductors are polarized; installing
them backwards will damage them

the first time that power is applied to
the circuit. Electrolytic capacitors
tend to rupture and explode while
semiconductors will pop and smoke.
To paraphrase the old engineering
joke, electronics run on internal
smoke-they won't work if it leaks
out!
The value of R1 was chosen to
match the specified component
for LED1: a 15 -mA current at a 2.2volt voltage drop and an 8-volt
supply. If you wish to use a different
color or type of LED, you can recalculate the value of R11 with:
1

R1

1=(8-Vf)/If

You might find that the specified
value of R11 is conservative enough
to work with any T -13/4 LED.
Capacitor C8 is a non -polarized
device; it can be installed in either
direction. The PC board has been
laid out to accommodate either
an axial- or radial-leaded device.

Simply use the appropriate holes
for whichever style you were able

to locate.
Current requirements for the PC
Microphone Swapper are very low,
so you won't need to use a heat sink on ICI.
Once the PC board is finished,
inspect your work one more time
for any errors such as wrong or missing parts, backwards components,
poor or unsoldered joints, or solder
splashes that might bridge two
adjacent conductors.
The PC Microphone Swapper can
be mounted in any suitable case. A
metal one is recommended to act
as a "Faraday cage" shield in order
to minimize any hum or noise that
the unit might pick up from other
equipment. The arrangement of the
major components that was used in
the prototype is shown in Fig. 4. Drill
appropriate holes for the external
controls and jacks; feel free to place
the jacks and switches any way you
prefer.

Note that the PC board connection for R6 has only two holes.

to power the

PC

Microphone

Swapper has a standard coaxial
power plug on it, use a companion
coaxial power jack of the same
size. Before wiring J1 to the PC board,
plug the transformer in and check 27

the PC Microphone Swapper, and
unmute the microphone input.
Hopefully you can now enjoy yourself with your latest successfully completed project. If necessary,
adjust R6 to compensate for low
microphone -signal levels.
If the circuit does not function at
this point, turn off and unplug the
circuit. Recheck all connections as
well as the component identities,
placements, orientations, and polarities very carefully. Are IC and IC2
installed the right way around? Are
you using the correct ICs? Did you
forget to connect something? If
things look all right, use a voltmeter
to verify that ICI is delivering an 8volt output. The bias on IC2 -a
should be 4 volts; you should see
power across pins 8 and 4. Study
the schematic diagram again. The
PC Microphone Swapper is a simple circuit; the trick is to isolate the
problem based upon your observations and correct or replace the
defective element.
Once you have the PC Microphone Swapper up and running,
you can try experimenting with the
circuit. For example, feel free to
1

wire IO2 -b as a non-inverting unity
gain buffer. To do that, leave out R6,
R5, and C7. Put a jumper wire
across the PC -board connections
for R6
Once you start using the PC
Fig. 4. The completed PC Microphone Swapper drops easily into any suitable metal case -a professional- looking finish to a professional- sounding project!

the voltage polarity; there is no real
standard as to whether the positive
voltage is on the inner or outer con-

tact.
Pay attention to polarity when
wiring LED1. In addition to a flat
spot on the case, one lead is shorter than the other to help identify
the two leads. The short lead is the

cathode, which connects to circuit
ground.
The case should also be connected to circuit ground. Jacks
J1-J3 might already have established that connection, but it is
always better to err on the safe
side. That ground connection will
reduce the effect of stray capacitance on the circuit.

any construction errors like solder

bridges and proper placement
and orientation of all components.
Fix any problems that you see.
Before testing the PC Microphone
Swapper, verify that your computer
works with the original microphone.
Record your voice; you don't have
to save this recording. Doing that
simple step can save you the aggravation of advanced troubleshooting when all you needed to do was
unmute the microphone input on
your computer's volume -control
software.
Mute the microphone input and
connect J3 of the PC Microphone
Swapper to the microphone input
of your sound card. Plug in the wall
transformer to J and connect a
suitable microphone to J2. Set R6 to
unity gain (lowest setting), turn on
1
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Testing and Use. Once again,
check the completed circuit for

Microphone Swapper, you'll be
amazed what your sound card and
computer is capable of in terms of
high -fidelity sound recording and
reproduction. It will have you wondering why you ever tolerated the
less-than -stellar sound quality of the
mass- produced microphone that
originally came with your sound
P
card.

9 out of 10 mice
prefer the Consumer
Information Catalog
online. Catch it at

www.pueblo.gsa.gov.

AUDI0

CAM HSU
Got a problem with your microphone or audio gear? This handy tester
will confirm (or eliminate) the possibility that your cable is the culprit.
GARY McCLELLAN

Have you ever set up a
sound system that didn't
work and discovered the hard way
that the problem was caused by a
bad cable? Perhaps you've wasted time troubleshooting an amplifier or console only to learn that the
fault was an intermittent cable. If
you've been a victim of situations
like those, then the Audio Cable
Tester is a project for you!
The Audio Cable Tester checks
the most common audio cables
with XLR, phone, and RCA connectors. Cables with same -gender XLR
connectors or with less- common
connectors can be tested with simple adapters that can be bought
or built. The Audio Cable Tester is
simple, easy to build, and very easy
to use. It can save you hours of
wasted effort and protect your
nerves from the aggravations
caused by bad cables. But be
aware that once people see how
handy your unit is, they might ask
you to build them one!
How It Works. As you can see from
the schematic diagram in Fig. 1, the
Audio Cable Tester is a simple "low tech" device. It is nothing more
than a continuity tester that has
been adapted to check audio
cables.
Pushing switches Si, S2, or S3
applies 9 volts from battery BI to
the "SEND" group of jacks (J1, J2, and
J3). A cable connected to one of
the "SEND" jacks and plugged into
one of the "RECEIVE" jacks (J4, J5,
and J6) provides a current path. As
a result, an LED lights each time a

The test for each switch is uniform
for each connector type. Switch Si
checks for continuity through the
ground lead of the test cable. That
corresponds to pin on the XLR connectors, the sleeve on the phone
jacks, and the shield connection on
the RCA jacks. Switch S2 checks for
continuity through the positive ( +) signal lead of the cable. This corresponds to pin 2 on the XLR connectors, the tip on the phone jacks, and
the center connection on the RCA
jacks. Finally, S3 checks for continuity
through the negative ( -) signal lead
of the cable. This corresponds to pin 3
on the XLR connectors and the ring
connection on the phone jacks.
Note that each set of jacks are
1

wired
switch is pressed to indicate continuity through the cable wiring. The
particular LED that lights depends
on which switch was pressed and
whether the cable being tested has
a functioning wire. For example, if you
are testing a simple audio wire with
RCA plugs, it would be connected
to J3 and J6. Pressing S3 will test the
shield and will light LEDI if it is good.
Likewise, S2 will test the center conductor; LED2 indicates a good connection. Obviously, pressing S1

won't do anything because that
particular type of cable doesn't
have a third conductor in it.
is about 7 mA,
enough to display high- resistance connections as a dim indication on the LEDs. That problem is common with well -used audio cables,
and the cure is to cut off the worn
connectors and replace them.

The test current

which

is

in

parallel according to

industry practice.

Building the Audio Cable Tester.
The Audio Cable Tester

is

simple

enough to be built just by mounting
the components in a suitable case
and wiring them together. Most, if
not all, of the parts are probably in
your "junk -box" collection. However,
there are some important considerations about the case.
The author's prototype was a
plastic case that measured 4 inches wide, 51/4 inches long, and 13/4
inches high. You may use any other
size case, provided that it is made
of plastic and is at least 11/2 inches
high. Plastic is necessary because
the jack ground connections must
be insulated from each other. The
height requirement comes from J4;
at least 1'/4 inches of space is needed behind the panel.
29

PARTS LIST FOR THE
AUDIO CABLE TESTER

J4
RECEIVE

J1

SEND

B

1-9-volt alkaline battery

J1 -Male XLR

si

B1

9V

I

J

Fig. 1. The Audio Cable Tester is a simple continuity tester that can work with many different
types of audio cables. With the appropriate adapters, almost any oddball type of connector can be

accommodated.
If you need to buy a case, you
might consider LMB 407 (the
author's choice), LMB 503, or Bud
PBS -11325 cabinets. The last two
cases feature a built -in battery
compartment, which is especially
desirable for this project. You can
get them at any LMB or Bud distrib-

utor, such as Mouser Electronics.
Once you have the parts, it is
time to get busy. Clear a space on
your workbench and begin with

the cabinet.
Refer to the photographs for the
component layout on the cabinet
lid. Place strips of masking tape
over the front surface and draw
lines 5/s -inch apart along the edges
of the lid, then mark hole locations
for the six jacks. On the lower left
side of the lid, mark hole locations
for the three switches. On the lower
right side, mark hole locations for
the three LEDs. Drill and file the
holes to size, and then deburr them.
Don't forget to drill the mounting
holes for jacks J1 and J4. Remove
the tape from the cabinet and
wash it thoroughly.
Label the jacks, switches, and
LEDs with suitable press -on letters or
any other method you choose.
Letter sets are available from electronics distributors, office -supply stores,
and graphics-supply houses. Spray
the cabinet with a light coat of
clear lacquer spray. Allow five minutes for the coating to dry and then
spray a second light coat. Let it dry
overnight.
Once the case is dry, you're
30

ready to mount the components.
Mount jacks J1 through J6 using the
supplied hardware. In the case of
the XLR jacks, 4 -40 screws and nuts
will do nicely. Snap the LED holders
into their holes and push an LED
into each holder from behind the
panel. If the LED or holder fits loosely in the panel, secure it in place
with a dab of silicon sealer.
Now it's time to wire the unit. Pay
close attention to the polarity of
the LEDs when wiring them; the
short lead and flat spot on the case
indicates the cathode connection,
which goes to the negative terminal of B1. It's a good idea to use a
heat sink or pliers on each LED lead
while soldering. LEDs are susceptible to heat damage, and excessive
heat causes them to lose most of
their brightness.

The Audio Cable Tester is simple and straightforward enough to be built by simply mounting

the components to the case and hardwiring
them directly. Note that the resistor leads are
covered with insulating "spaghetti" tubing to
prevent shorts within the unit. You might want to
use a case with a battery compartment rather
than gluing the battery directly to the case as
the author did here.

connector (Mouser 568 NC3MX or similar)
J2, J5- Stereo phone jack (RadioShack
274 -312 or similar)
J3, J6 Chassis -mount RCA jack
(Mouser 161 -2052 or similar)
J4- Female XLR connector (Mouser
568 -NC3FX or similar)
LED I LED3- Light- emitting diode,
red, T-10 size
R1 R3 -1000- ohm,' /4 -watt, 5% carbon film resistor
S1
Single -pole, single- throw,
momentary- contact pushbutton
switch (RadioShack 275- 1547or
similar)
Battery connector, battery holder, case,
LED holders, wire, hardware, etc.

S3-

Inspect your work for any miswiring or other construction errors.
With B1 temporarily connected,
you're ready to test the latest addition to your repair bench.

Checkout and Operation. Before
using the Audio Cable Tester, perform the following tests. Connect a
known -good balanced -line cable
to J1 and J4. As you press S 1, S2, and
S3 in sequence, LED1, LED2, and
LED3 must light in sequence. That
indicates continuity through the pin
(ground), pin 2 (positive signal),
and pin 3 (negative signal) wiring.
Repeat the process with a stereo
phone cable connected to J2 and
J5. Pressing the switches as above
should yield the same results. This
time, LED1 tests the ground (ring),
LED2-the tip, and LED3-the sleeve
connections. If you don't have a
stereo cable, you can use a mono
cable instead. In that case, pressing
Si will light LED] and LED3 together
due to the 2- conductor plug shorting the ring and sleeve connections on the jacks; S2 will light LED2
in the expected manner.
Finally, connect an RCA cable to
J3 and J6. Switch S1 will light LED1
through the cable's shield, and S2
will send current through the center
conductor to LED2; S3 and LED3
are not used to test that type of
cable.
If you encounter problems, check
1

the wiring. If an LED doesn't light, it
might be wired backwards or heat
damaged. If the wrong LED lights
when you push a switch, check the
jack connections.
Once the Audio Cable Tester
passes those tests, it is ready for
use. Close up the cabinet and
secure the rear half with the
screws that came with it. If your
cabinet has a battery compartment, disconnect the battery,
route the connector through the
compartment, close the cabinet,
and reinstall the battery. If your
case doesn't have a battery compartment, you can use a holder
clip or other method of your
choosing. Note that in my prototype, simply glued the battery to
the inside of the case with silicone
adhesive. While that method will
make it a bit of a chore to replace
the battery when the time comes,
you won't have to worry about the
battery rattling around due to
rough handling of the unit or being
bounced around in a tool box.
Testing cables is a very quick operation that draws very little current;
the battery will most likely need
replacing every 3 -5 years.
The Audio Cable Tester is easy to
use. Simply follow the testing procedure outlined above: connect the
cable to the suitable jacks, push
the switches, and observe the LEDs.
If you don't get the indications
described above, the cable is
defective.
Here are some suggestions that
will help you get the most out of
your new Audio Cable Tester.
Check for intermittent cables by
pressing a switch and wiggling the
cable where it enters a connector.
Repeat the process for the other
connector. If an LED flickers while
you wiggle the cable, cut that end
off the cable and replace the connector. Don't forget that you can
check cables with different connectors, like an RCA -to -phone
adapter; just plug them in and test
in the usual manner. Balanced -line
cables with same -gender XLR connectors on each end can be
checked by obtaining a genderchanging adapter. If you have
cables with mini -phone plugs to
test, use a stereo mini- phone -tophone -plug adapter.
P
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Please circle the products you would lake to buy an the table above right, calculate the total cost, foil in the form

below and send it to us. Please allow 4- 6weeks for delivery.

Order Form

Name

Address

Telephone:

zp
I

have enclosed my check for

Please charge my credit card for

$-

Si

Note that the delivery address and the address et which
the tard is reastered most be the same.

Card type
Mastercard, Visa. or Discover only

Signature
Number:

Expire date:
CLO2

Claggk Inc., PO Box 4099, Farmingdale, NY 11735 -0792
Tel: 516 -293 -3751
email claggk @poptronix.com
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RETAILERS THAT SELL OUR
MAGAZINE EVERY MONTH
Arizona
Circuit Specialists, Inc.
220 S. Country Club Dr.
Bldg 2
Mesa, AZ 85210
Elliott Elec. Supply
1251 S. Tyndell Ave.
Tucson, AZ 85713

California
All Electronics
14928 Oxnard Street
Van Nuys, CA 91411

Minute Man Electronics
37111 Post St., Suite 1
Fremont, CA 94536

Indiana

New York

King of the Road Elec.
409 E. Center Rd.
Kokomo, IN 46902

LNL Distributing Corp.
235 Robbins Lane
Syosset, NY 11791

Maryland

T &M Elec. Supply, Inc.

Inc.

823 4 St.
San Rafael, CA 94901

Electronics Warehouse
2691 Main Street
Riverside, CA 92501
Ford Electronics
8431 Commonwealth Ave
Buena Park, CA 90621

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

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

Massachusetts

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Electronic Hook -Up

Ohio

Say-On Electronics
13225 Harbor Blvd.
Garden Grove, CA 92643
Whitcomm Electronics
105 W. Dakota 106
Clovis, CA 93612

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

Connecticut

HSC Electronics
6819 S. Redwood Drive
Cotati, CA 94931

Cables & Connectors
2198 Berlin Turnpike
Newington, CT 06111

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

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

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

Illinois

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

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

472 East Main Street
Patchogue, NY 11772

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

104 Main St.

California Electronics
221 N. Johnson Ave.
El Cajon, CA 90202

Electrnics Plus,

Metro Electronics
1831 J Street
Sacramento, CA 95814

Milford, MA 01757
"You- Do -It" Electronics
40 Franklin Street
Neeham, MA 02494

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

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

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

Oregon
Norvac Electronics
7940 SW Nimbus Avenue
Beaverton, OR 97005

Texas

The Elec. Connection
37387 Ford Road
Westland, MI 48185

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

Minnesota

Electronic Parts Outlet
3753 B Fondren
Houston, TX 77063

Acme Electronics
224 Washington Avenue N.
Minneapolis, MN 55401

Missouri
BB &W Inc.
2137 S. Euclid Ave.
Berwyn, IL 60402

Parts Express
725 Pleasant Valley Drive
Springboro, OH 45066

Tanner Electronics
1301 W Beltine
Carrollton, TX 75006

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

New Jersey
Lashen Electronics Inc.
Broadway
Denville, NJ 07834
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If you'd like to sell our magazine in your store,
please circle 180 on free information card
or Contact
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Gina Gallo at (631) 293 -3000 ext 215
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PC GIZMO
Pen Scanner/Translator
A few months ago we introduced the C Pen 200 -a pen -like scanner that makes it pos-

sible to capture data from printed documents while on the go. Now C Technologies AB
has improved an already great product by adding language translation to its C Pen 600
($300 MSRP).
The language dictionary feature allows you to select individual words in a specific foreign language and translate them, with full definitions. While it won't translate phrases,
it is a great way to get the gist of printed matter you come across when traveling. You
pick the dictionary language you want to ship with the device -others are available
online for a modest fee. Choose from Spanish, French, Italian, German, and Swedish dictionaries; each contains the full Oxford Edition text of English and the chosen language.
That's 150,000 words!
Like its predecessor, the C Pen 600 can read up to 100 characters per second, storing
them as editable text. With its built -in 6MB of memory, the Pen allows you to store up to
2000 pages of text (less depending on how much memory you fill with language-translation dictionaries). All text can be transferred via infrared to your computer or IRequipped Palm OS device.
Imagine -all this and it only weighs 3 ounces!
C Technologies AB, Ideon Research Park, Scheelevagen 15, SE -223 70 LUND, Sweden;
www.cpen.com.
CIRCLE 90 ON FREE INFORMATION CARD

Web in the Kitchen

Can't get enough of the Internet? Want to bring it to a
room that all family members spend time in? CMi
Worldwide has come up with a way to stay wired in the
kitchen ... without coffee. Dubbed the ICEBOX (Information
Communication Entertainment Box), it's expected to rival
the microwave in popularity when it hits the streets this
summer for around $499.
Like the "nuke `n' eat" oven, the iCEBOX makes daily
tasks more efficient. Anyone in the house can send e-mail,
read online news, or even check in with stock investments
over breakfast and maybe keep up with ebay auctions
before dinner.
Most interesting is the convergence nature of the device.
The countertop box also lets you watell cable television and
play audio or video CDs. Add a video tamera, and you can
even use the screen to keep an eye on any room in the house,
turning the iCEBOX into a security system or baby monitor.
To earn its appliance status, the iCEBOX is expected to be
easy -to-use and ready to go right out of the box. Included
will be a washable, grease - and shock-proof wireless keyboard, as well as a remote to take advantage of those typing -free tasks. Time around the table may never be spent the
same way again.
CMi Worldwide, 600 Stewart Street, Suite 700, Seattle, WA 98101; 800 -897 -8554; www.cmiworldwide.com.
CIRCLE 91 ON FREE INFORMATION CARD

PC Gizmo is published by Gernsback Publications, Inc., 500 Bi -County Blvd., Farmingdale, NY 11735. Senior Writer: Selina Kyle.
Copyright 2000 by Gernsback Publications, Inc. Gizmo is a registered trademark All rights reserved.
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PC GIZMO®
3.34-Megapixel Camera
Want to take digital imaging to the next level? Resolution
approaching that of film is finally available for less than the
four -figure mark. Boasting 3.34 megapixels, Nikon's Coolpix
990 ($999) may just put one -hour photo shops out of business.
The new CCD inside the camera provides true, non- interpolated 2048 X 1536 images. While they might not hold up well
when blown up to 8 by 10 prints, images from the camera will look
out of this world when printed in standard 3 by 5 format.
Using the camera is a pleasure, as it requires only two seconds to ready
itself between full- resolution shots. Lowering the resolution will let you capture up to 30
frames per second for a total of 80 shots (using CompactFlash memory cards). Rounding off the real -cam-

era feel is a 3X zoom lens.
Nikon Inc., 1300 Walt Whitman Road, Melville, NY 11747; 800 -52- NIKON; www.nikonusa.com.
CIRCLE 92 ON FREE INFORMATION CARD

Budget Photo Printing
Digital cameras, scanners-it's easier and more affordable
than ever to get a color image into your computer. But what
then? Not everyone can invest a grand or two in a photo -quality printer, and taking a disk somewhere to make prints is just
as annoying as using film again. That's why Hewlett- Packard
(HP) has released the high - quality, ultra - affordable DeskJet
842C ($149).
Thanks to HP's award -winning color - layering technology-PhotoREt II -the new DeskJet can blend tiny drops of
ink to produce a broad range of realistic colors. Photos,
invitations, and just about any other color project will come
to life, especially on coated paper designed for color applications. The resolution when printing photos is 600 X 1200 dpi,
though the output looks more like twice that, even when viewed up close.
When using the printer for standard black text pages, users will be pleased with its laser -like speeds of up to eight
pages per minute. Depending on their ink coverage, color pages can come out in up to five pages per minute.
Hewlett- Packard Company, 3000 Hanover Street, Palo Alto, CA 94304; 800-752 -0900; www.hp.com.
CIRCLE 93 ON FREE INFORMATION CARD

GRAPHICS ACCRUE

Gaming with Viper

tOR

O
lei

Who Said Anything About Playing Fair,

H

Unless you're a teen, chances are that finding time to play computer games
is tough If and when you do grab a moment, though, make the most of it. See
every bit of detail programmers put in enjoy every animation with fluid presentation. In short, swap that old video card with a hot one like S3's Diamond
Viper 11($199, MSRP).
Powering the new card is the Savage 2000 processor, which con-

trots a 128 -bit graphics system. Thanks to the card's 32MB of mem- v
ory and single -pass Quad -Texture engine, multi - textured games
will not only look great, but will refresh on the screen quickly as
well. And speaking of speed, the card can handle up to an AGP 4X
system for enhanced video throughput; though it can make the best of the more common 2X AGP port.
In addition to making the most of games, the Viper II enables users to enjoy high -resolution displays of up to 2048 X 1536. Further, g.
those with DVD -ROM drives will appreciate the card's built-in hardware acceleration. Both on a monitor and a TV (there's a video -out ÿ
port), movies and games on the new media will sparkle.
S3 Inc., Diamond Multimedia, 2841 Mission College Boulevard, Santa Clara, CA 95054; 408- 588 -8000; www.diamondmm.
35
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PERSONAL

COMPUTING TABLET
For a while, about five or six

years ago, pen -based PCs were
the hottest thing in the industry. Then,
except for specialized versions like the
pad your UPS driver carries, they pretty much vanished from the public eye.
Or have they? For the most part,
pen -based PCs have just shrunk in
size. The wildly popular Palm Pilot and
its Palm OS kin are considered PDAs
(personal digital assistants), rather
than true general -purpose PCs. But
that's largely because of the limited
nature of applications that come bundled with them. As for the Palm OS,
there are tons of programs available
for it that make you wonder if
machines running it aren't really PCs.
Now those who compute via stylus
just might have a larger form factor to
consider again: the Qbe Personal
Computing
Tablet
from
Aqcess
Technologies. This neat device makes us
think of those science-fiction movies
where an ordinary-sized object gets
exposed to a chemical or nuclear radiation and grows to gigantic proportions
sort of like an "Attack of the 50 -foot Palm
Pilot!" The Qbe isn't really that large, only
14 x 10 inches and 1.5 inches thick, but
at first glance it sure does look a lot like a

-

Palm Pilot on steroids.
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Inside, however, the Qbe is more
like a fairly conventional PC than a
Palm OS device. Our pre -production
unit was powered by an Intel Celeron
running at 433 MHz, and Aqcess
intends to offer a variety of CPUs. The
motherboard uses standard Intel
440BX core logic and can accommodate 512MB of RAM, though our
review unit had a much more modest

(and affordable) 64MB.
The hard disk in our
review unit was a 6.4GB
Ultra ATA/33 model.
Audio is provided by an
ESS Technology FM
synthesis chipset and
video by a SIM (Silcon
in Motion) AGP video
chipset with 8MB of
RAM. A 24X CD -ROM
was included; though
expect a DVD drive as
an option soon. The net
result of this configuration is a unit that operates likes a similarly
configured desktop.

NOW FOR THE
INNOVATION
As its photo might
indicate to you, the Qbe
has some unique features that make it so
much more than just
another PC. While the
unit's 13.3 -inch active matrix TFT LCD color screen is very
similar to the type you'll find on many
laptops, it differs in two important
respects. First, its display content can
be electronically rotated 90 degrees,
so that what you see is taller than it is
wide (unlike a standard PC screen,
where the opposite is true). The result
is a screen setup that permits the display of pretty much a full page in the
right aspect ratio. You know, kind of
like a tablet.
The second major difference is that
the screen is covered with a transpar-

ent capacitive touch layer. This Touch
Pen overlay operates with a tethered
pen or even by double tapping it with
your fingertip. We were impressed with
the system's handwriting recognition
provided by ParaGraph's PenOfficewhich, unlike that of the Palm Pilot,
does not require you to learn a special
alphabet of characters. You can write
in print or even cursive! You'd be
amazed by the accuracy.
A standard USB keyboard comes
with the Qbe, and a PS /2 mouse port
(Continued on page 46)
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Making Music

on

a PC

KONSTANTINOS KARAGIANNIS

From soundtracks for multimedia projects to the next top
40 hit, your computer can make
recording CD- quality music a
cinch. Check out these software
products that will have even

non -musicians grooving
to their own tunes.
You've no doubt experienced
music in some form on your
PC. Most games released from the
past decade on, for instance, have
had some kind of soundtrack built
into them, And when it comes to
more popular music, few computer
users haven't put at least one
audio CD into their machine's CD
drive to check out the quality of
the system's speakers. Now, with
MP3s gaining in popularity, some
even use their PCs as their only
music player.
But did you ever give thought to
using your computer to make
music?
You should, or you'll risk missing
out on a major source of enjoyment and maybe even productivity (if you're an aspiring or professional musician, that is). The hardware in a modern, multimedia PC
offers so many different recording

and tone -creating opportunities.
All it takes is the right software to
unleash these capabilities ... hence,
this article.
We've rounded up programs that
fall into three categories. The first type

what we call "fun" software,
because it's designed to allow anyone- that's right even those of you
who never took a single music lesson-to play around with melodies,
rhythms and sounds to create original
tunes. Next, we gathered up some
applications that let you work with or
is

simulate instrument sounds, most likely for the purpose of recording. And
that will bring us to our last category:
software designed to let you record
multiple tracks of audio and mix them
just like you would in a real studio.

Because most Windows and
Mac OS computers come with CDquality sound cards, we didn't feel
the need to expand the scope of
this article to encompass hardware. However, if you think your system's audio card may not be up to
the task of one of the programs
here that you're interested in here,
consider upgrading to the suggestion we give in this month's Peak

Computing (see page 42).
So, without further delay, let's get

right to the goodies themselves.
Fun for All. Here's a great way to
introduce yourself to the world of
PC audio creation, without a major
investment in either time or money,
As for the former, you needn't have
put in a single minute at an instrument, and you won't have to put in
too many of them figuring out how
to get started with the following
packages. As for money, well, the
low prices in this section will speak
for themselves.
First up in our fun category is
GrooveMaker ($59, ESP) from Cakewalk (the makers of a very popular

recording program, Pro Audio 9,
which we'll be getting to later on).
GrooveMaker is a loop- based, mixing app for creating electronic
dance music on both Mac and
Windows PCs. If you like modern

dance music genres like Techno,
Trance, Dub, Jungle, House, Drum
'n' Bass, or Progressive, you'll be
playing around with this program

37

recording programs. Lay
down sounds in side -by -side tracks
and watch your multi -layered
music grow.
Choosing sounds is easy. Just
decide which category to start
with by choosing from Loop, Drum,
Bass, Guitar, Sequence, Layer, Rap,
Voice, or Effect. Then select from
the samples in each of these categories. Double- clicking on a sample
lets you hear it; dragging the sample onto a track lets you use it.
That's it-your work's in progress.
Like GrooveMaker, the eJay also
lets you import samples (just WAV,
though). Adding effects like Echo,
Distortion, or Robotize will make
your mix even more interesting.
Once you've got some tracks
down, you can use the Hyper
Generator II to edit or create finished
patterns. When your song is complete, you can save it as a WAV file
and play it any time you like.
sional

Enter the world of modern electronic music genres with Techno eJay. No music knowledge required
here
pick the samples of drums and instruments you like and hear your tune come to life.

just

for pulse- raising hours.
In keeping with its neo- musical
influence, GrooveMaker has a
futuristic interface that lets you mix
sounds without any virtual turntables (after all, how 20th Century
turntables are, even when only
onscreen). Using tools that resemble the controls of an X-Files alien
vessel, you can mix unique, professional sample loops in real time,

without interrupting the groove
that is being played.
We were impressed with the
wide variety of instrument samples,
including bass, drums, percussion,
synthesizers, pads, vocals, and effects.
Opt for the GrooveMaker MAX version for an extra $20, and you'll get
two additional CD loop libraries
(though the basic library is pretty

Trance, and Acid Jazz club music,
and lets you become a creator in
these new genres of expression.
On the CD -ROM are 3000 professionally recorded samples that you
can select to arrange in a 16 -track
mixer environment. While it may not
look as "space-age" as that of
GrooveMaker, Techno eJay's interface has the added benefit of

preparing those new to computer
music for the interfaces of profes-
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Sampled and Synthesized. If you're
considering taking your music to
the next step, you likely will want to
be able to work with high -quality
sounds in a more customizable

environment. The two programs we
look at here make it possible to
mold sounds into samples that can
be used by themselves or imported
into pro recording apps (which
we'll get to in the next section).
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diverse).
Because the programmers at
Cakewalk know you might want to
actually use some of your grooves,
they made it possible to export

GrooveMaker projects to their
other products (including Pro Audio
9). Further, you can bring sounds in
to GrooveMaker, as it allows for
WAV and AIFF imports. With all
these features and its great sound,
the program is an addictive joy.
A similar program from Voyetra
Turtle Beach is Techno eJay ($49). This
title also recognizes the fun of mixing
38 Techno, Electronica, Drum 'n' Bass,
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With ACID PRO 2.0, you can adjust individual track settings of samples and loops, thereby creating unique sounds ready for use in recording projects.

While a bit pricey, they do replace
a lot of hardware that would cost
even more.
Relying on pure sampling technology, Sonic Foundry's ACID PRO
2.0 ($399) is a loop -based app for
musicians and media professionals
who demand flexibility and pro
quality from their audio tools.
Fortunately, great sound doesn't
come with irritating complexity in
this case. ACID PRO 2.0 is surprisingly simple to learn and use.
To get started, you can peruse
the multi -genre library of over 400
professionally recorded loops (for
those who don't know, these are
short clips of one or more instruments playing a pattern, such as a
four -measure drum and bass line).
Mix and match them as you
please -the program will make
sure they match tempos-and add

to your heart's content to the
unlimited available tracks. Each of
the latter has its own Volume,
Stereo Pan, and Effects settings, so
you can fine -tune every bit of your
project's sonic range.
Once you've mastered working
VENDOR INFORMATION
Cakewalk
5 Cambridge Center
Cambridge, MA 02142
888-CAKEWALK
www.cakewalk.com
CIRCLE 181 ON FREE
INFORMATION CARD

Propellerhead Software
Box 11078
S -100 61 Stockholm

Sweden
www. propell e rheads. se
CIRCLE 182 ON FREE

INFORMATION CARD

Sonic Foundry, Inc.
754 Williamson Street
Madison, WI 53703
800-577 -6642
www.sonicfoundry. corn
CIRCLE 183 ON FREE
INFORMATION CARD

Voyetra Turtle Beach, Inc.
5 Odell Plaza
Yonkers, NY 10701
914- 966 -0600
www. voyetra. corn
CIRCLE 184 ON FREE
INFORMATION CARD
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It looks like synth modules from
Create tracks that
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the 80s and, fortunately, ReBirth RB -338 sounds just like them, too.

will breathe "old" life into new music.

with loops, you can eventually
graduate to creating your own
samples.

One of the nicest surprises in the
package is the inclusion of Sonic
Foundry's Sound Forge XP 4.5. This

award -winning audio editor lets
you edit loops for use with other
software, synchronize audio to
video files, and develop streaming
media for the Net. You can also
convert sound files into a wide variety of file formats WAV, WMA, MP3,
AIF, and RM. For WAV outputs, the
app even lets you save tracks, one
at a time, to a CD-R (all serious
musicians should get one of these
drives-trust us).
Because of all these products'
audio nature, it's impossible to do
them justice in a paper review.
ACID PRO 2.0's loops drive the frustration of this fact home for us.

You've got to hear them to appreciate them. Fortunately, Sound
Forge and most other vendors

mentioned in this article have
downloadable sound samples.
If you'd like to experiment with
where electronic music began
synthesis- consider the brilliant

-

ReBirth RB -338 v2.0.1 ($179; $69,
upgrade) from Propellerhead Soffware. As the company claims, this is

truly the stuff that "techno dreams

are made of." Ask anyone involved
in making electronic music and he
or she may tell you that the sounds
of the legendary TB-303, TR -808,
and TR -909 synth /drum modules
were among the best ever created. Unfortunately, these boxes went
out of production in the mid 80s,
making finding them a difficult task
(not to mention expensive, as no
one wants to part with them for less
than a small fortune).
Rather than try to simulate the
noises from these modules
process which has failed in the
past, we might add- Propellerhead programmers decided to
reverse engineer each section of
circuitry in the devices and simulate this hardware in software. The
result is a stunningly accurate virtual reproduction of the synths. Even
the onscreen interface looks exactly like the boxes, with virtual clusters
of knobs and blinking LEDs.
In addition to being able to play

-a

around with simulated analog
drum
and
synths
bassline
machines, you can use ReBirth to
add digital delay, quad -input distortion, compression, analog filtering emulation, and PCF (Pattern
Controlled Filter). The sound is
incredible coming from any 16 -bit
card. Check out some of the sam-
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AUDIO 9

Industrial- strength
multitrack
recording and mixing
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much. Voyetra Turtle Beach offers
Digital Orchestrator Pro for half the
price of Pro Audio 9 in a boxed
form. But guess what? You can save
even more by downloading the
program, turning Digital Orchestrator
Pro into a $99 recording dream come

,PRO Music
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Like its pricier competitor, Digital
Orchestrator Pro lets you work with
both MIDI and digital audio, mixing
the two into finished, CD -ready
lume( Ise

j.fyeíra.

For the ultimate in high -end home recording, Cakewalk's Pro Audio 9 (left) is difficult to beat, packing in everyfeature imaginable. However, those looking for quality on a budget can 't go wrong with
the impressive Voyetra offering: Digital Orchestrator Pro (right).

ple MP3s at the Propellerhead site
to see what we mean.

for working with guitars and lets you
encode finished creations to MP3

format.
CD-Quality Recording. Now's the
time to apply all that music savvy
to a worthwhile goal. With the fol-

lowing two packages, you'll be
able to record multi- track, CD -quality songs. The files can be used to
make a killer demo on either tape
or CD (again, thanks to CD -R drives), or can be compressed to the
popular MP3 format (more on this in
Net Watch -see page 44). There is
a bit of a learning curve associated
with these recording apps, but, as
you'll see, you can learn while you
record with either of them.
Imagine ... instead of having a
giant mixer, dozens of cables, and
digital recording decks, you can
have complete control of dozens if
not hundreds of tracks right on your
monitor. Just input one track at a
time, then play it back to record a different part along with it in real lime
(sound cards with multiple inputs will
let you record a band simultaneously, but these are costly devices).
The industry king in this category

of recording apps is Cakewalk's Pro
Audio 9 ($399, ESP; $79 upgrade for
registered users). With a decent
sound card, this package turns your
computer into a complete multitrack, digital recording studio
capable of turning out ready -topress music. This latest version
40 includes unprecedented support

want a more affordable intro to the
world of digital recording. It's good
to know that you can still create
quality results without spending too

We really love the Pro Audio 9
interface. With only a few minutes
of orientation, it began to feel just
like the "real thing." Actually, it's better, as you can work with each
track in a way tape never allowed,
cutting and pasting selections at
will (forget about performing the
same song part repeatedly). Each
track can be cleaned up, too,
whether it's MIDI or digital audio.
You can use Quantize to adjust
MIDI performances automatically
into perfection; more impressive is
how you can delete the silent spots
between sloppy digital or live
audio notes and use Pro Audio 9to
correct the tempo of these isolated
notes. Now everyone can play like

a master.
If you have a wave-compatible
sound card, your options are even

more varied. The new WavePipe
Technology delivers instantaneous
control of mixing, muting, soloing,
recording, and effect changing. No
more latency like older products
had. Adjust an onscreen dial and
hear the results on the fly.
What can we say? This program
makes recording so easy that studios
may start losing customers on a regular basis. The power you get right out
of the box makes Cakewalk Pro
Audio 9 worth its price.
However, some of you might

can't quite clean
up the performances on digital
tracks like you could with Pro Audio
9, the MIDI quantizing is still there,
and you could always cut and
paste those perfect analog recordings you make even once. Further,
Step Record mode allows you to
enter one note at a time in non real -time, if you're really having difficulty with a particular passage.
Pitch Shift Transform lets you add
harmonies effortlessly, too.
As much as we liked the
songs. Though you

Cakewalk interface, Voyetra's is
even easier to get started with
(especially if you've played around
with Techno eJay). The toolbar is
intuitive and quite navigable. Other
onscreen features are wonderfully
labeled, too, such as the Metronome Window, which allows you to
name each drum or instrument,
rather than relying on cryptic MIDI
numbers for, say, the bass drum
and snare.
When you're done with a tune, a
little touching up on the 10 -Band
Graphic EQ will do wonders. You
can then output it to WAV for CD
burning or perhaps conversion to
another format with another standalone product (like an MP3 encoder,
for example).
Both of these pro recording tools
are great in their own way. While
Cakewalk's will likely remain the
one of choice by the majority of
pros for its more complete feature
set, not everyone has an unlimited
budget for home recording, ensuring that Voyetra's quality offering
will be around a long time. Either
product will have you creating
music you never thought possible
from home.

P

budget Project and Computer Books
BP317Practical Electronic Timing $6.99.
Time measurement projects are among the
most constructed gadgets by hobbyists. This book
provides the theory and backs it with a wide range
of practical construction projects. Each project has
how -it-works theory and how to check it for correct

operation.

BP415 Using Netscape on the Internet $8.99.
Get with the Internet and with surfing, or
browsing, the World Wide Web, and with the
Netscape Navigator in particular. The book explains:
The Internet and how the World Wide Web fits into
the general scenario; how do you go about getting
an Internet connection of your own; how to download and install the various versions of Netscape
browsing software that are available; and how to
use Netscape Navigator to surf the Web, and to find
and maintain lists of usful sites. There's a heck of a
lot more, too!

BP325A Concise User's Guide to Windows
3.1 $6.99. Now you can manage Microsoft's
Windows with confidence. Understand what hardware specification you need to run Windows 3.1
successfully, and how to install, customize,
fine-tune and optimize your system. Then you'll get
into understanding the Program Manager, File
Manager and Print Manager. Next follows tips on
the word processor, plus how to use Paintbrush.
There's more on the Cardfile database with its
auto -dial feature, Windows Calendar, Terminal,
Notepad, etc.

BP327 DOS: One Step at a Time $5.99.
Although you spend most of your time working
with a word processor, spreadsheet or database,
and are probably quite happy using its file manage-

ment facilities, there will be times when you
absolutely need to use DOS to carry out 'housekeeping' functions. The book starts with an
overview of DOS, and later chapters cover the commands for handling disks, directories and files.

PCP119 Electronic Music and Midi Projects

_$12.95.

Save cash by building the MIDI gadgets you need. Want a MIDI THRU box, program
change pedal, Metronome, analog echo unit, MIDI
patchbay or switcher? Over 16 practical and very
in this book!
useful music and MIDI projects
The projects are explained in detail with full instructions on assembly.

-all

PCP120-Multimedia on the

PCI $14.95.

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

BP379-30 Simple IC Terminal Block
Projects $6.99. Here are 30 easy-to -build IC
projects almost anyone can build. Requiring an IC
and a few additional components, the book's 'blackbox' building technique enables and encourages the
constructor to progress to more advanced projects.
Some of which are: timer projects, op-amp projects,
counter projects, NAND -gate projects, and more.

To
BP404 How
Create Pages for
IHOW to crF.?::_++
the Web Using HTML
pages for
Companies
$7.99.
The Web
around the world, as
sinç HTt`AL
well as PC users, are fast
becoming aware of the
World Wide Web as a
means of publishing
over the
information
Internet. HTML is the
language used to create
documents for Web
as
browsers
such
Mosaic, Net -scape and
the Internet Explorer. These programs recognize
this language as the method used to format the text,
insert images, create hypertext and fill -in forms.
HTML is easy to learn and use. This book explains
the main features of the language and suggests
some principles of style and design. Within a few
hours, you can create a personal Home Page,
research paper, company profile, questionnaire,
etc., for world -wide publication on the Web.

BP401-Transistor

Data Tables $7.99. The
tables in this book contain information about
the package shape, pin connections and basic electrical data for each of the many thousands of transistors listed. The data includes maximum reverse
voltage, forward current and power dissipation, current gain and forward transadmittance and resistance, cut-off frequency and details of applications.

LJETT1- Wireless & Electrical Cyclopedia
$4.99. Step back to the 1920's with this
reprinted catalog from the Electro Importing
Company. Antiquity displayed on every page with
items priced as low as 3 cents. Product descriptions
include: Radio components, kits, motors and
dynamos, Leyden jars, hot -wire meters, carbon
mikes and more. The perfect gift for a radio antique

L1BP377- Practical Electronic Control Projects
$7.99. Electronic control theory is presented in
simple, non -mathematical terms and is illustrated
by many practical projects suitable for the student
or hobbyist to build. Discover how to use sensors
as an input to the control system, and how to provide output to lamps, heaters, solenoids, relays and
motors, Also the text reveals how to use control circuits to link input to output including signal processing, control loops, and feedback. Computer based control is explained by practical examples.

collector.

BP93 Electronic Timer Projects $2.99. This
book covers many of the possible applications of
timer circuits. These circuits may turn on or off at
either some preset time or after an elapsed time. Some
of the more complicated timer and clock circuits are
made up from a number of simpler circuits that the
author deals with individually. Also included are several special interest circuits such as cars windshield
wiper delay unit, a darkroom timer, metronome, etc.

-A

Practical Introduction to Surface
Mount Devices $6.99. This book takes you
from the simplest possible starting point to a high
level of competence in working with Surface Mount
Devices (SMD's). Surface mount hobby -type construction is ideal for constructing small projects.
Subjects such as PCB design, chip control, soldering techniques and specialist tools for SMD are fully
explained. Some useful constructional projects are
included.
BP411

BP88 How To Use Op -Amps $5.99. Written as a

designer's guide covering many operational
amplifiers, serving both as a source book of circuits
and a reference book for design calculations. There are
chapters on Meet the Operational Amplifier, Basic
Circuits, Oscillators, Audio Circuits, Filters, Miscellaneous Circuits, Common Op Amps, Power Supplies
and Construction Notes and Fault Finding.

-25 Simple Indoor and Window
Aerials $2.99. Many people live in flats and
apartments where outdoor antennas are prohibited.
This does not mean you have to forgo shortwave
listening, for even a 20 -foot length of wire stretched
BP136

BP76Power Supply Projects $3.99. Presents a
number of power -supply designs including simpled unbiased types, fixed voltage -regulated types and
variable voltage stabilized designs. All are low -voltage
types intended for use with semiconductor circuits.
Apart from presenting a variety of designs that will satisfy most applications, the data in this book should
help the reader to design his own power supplies. An
essential addition to the experimenters electronics
library.

out under a rug in a room can produce acceptable
results. However, with experimentation and some
tips, you may well be able to improve further your
radio's reception. Included are 25 indoor and window antennas that are proven performers. Much
information is also given on shortwave bands,
antenna directivity, time zones, dimensions, etc. A
must book for all amateur radio enthusiasts.

computer activities.
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SELINA KYLE

PEAK

IRMO

A STudio-QuALiTy SouNd
CARd
After last month's upgrade, some

of you might be seeing a whole
new world of computer video. This
time around we'll be focusing on the
circuitry in your PC that provides
sound, thereby fulfilling the aural half
of multimedia (as well as tying in with
this issue's theme).
And we won't be presenting just any
audio circuitry, either. Following up the
Voodoo3 AGP TV, we thought we'd go
all the way with a sound card that grants
your PC recording- studio -quality /O. It's
designed to meet the needs of musicians who want to capture crisp signals
from instruments and microphones or
audiophiles who simply want everyI

thing-games, music, you name

-to

it

sound great on their computers.
This is why our card of choice is the
Turtle Beach Montego ll Home Studio
($299). More than just a card to plug
speakers into, the Montego Il is a dual board device that will fully exploit the
digital -audio capabilities lurking in your
computer.

FOR RECORDING AND

MORE

42

Sound cards work with two different
types of audio: digital and MIDI. The first
one is the type you hear on CDs or in
MP3 files: digital audio (DA), which is the
encoded version of acoustic waveforms
(all analog in nature). The second of
these is the Musical Instrument Digital
Interface (MIDI), which allows notes and
instrument settings to be stored as tiny
files of numbers. Each type of audio
requires its own hardware to be created
or recreated.
For digital audio recording, an ana-

Whether you're recording music or playing it
back, the Montego II Home Studio will provide
added realism to your sonic experience. Say
goodbye to humdrum audio forever

log -to- digital converter (ADC) is necessary. Conversely, to play back the
DA there has to be a digital -to-analog
converter (DAC) present, which can
turn strings of binary zeros and ones
back into audio. While CDs use 16 -bit

sample sizes in such conversions, the
ADC and DAC in the Montego II use
18 -bit sampling. This means that each
time the analog waveform is sampled
(44,100 times a second, to be precise), the Montego II's circuitry will
capture samples that are 18 bits in
size. More data captured results in a
more accurate reproduction of audio.
Add the fact that the converters have a
>97dB signal -to-noise ratio, and you
see what makes this card so special.
As for MIDI, quality playback
depends on what a piece of hardware
uses to recreate instrument sounds.
Remember, MIDI is just a mathematical representation of which notes
should be played by which instrument

(or "voice "), as well as when these
notes should be intoned. To make this
information sound realistic, a device
has to be able to invoke decent simulations of real -world instruments or,
better still, actual samples of them.
The Montego II uses impressive versions of both of these technologies,
featuring 64 sample voices, 256 realistic synthesized voices, and 64 down loadable sounds (letting you choose
the samples you want). In other words,
every type of MIDI recreation is found
in this one card!

EXPANDED I/O
Before we talk about how to install
the Montego II, we should draw attention to its physical form factor. In case
you missed it in the intro, a reference
was made to the device being "dual board." This means you will need two
open spots on the back of your system. However, you will only need one
open PCI slot. The two boards connect
together and plug into that one slot.
Owners of older systems with a useless ISA slot adjacent to a PCI one
should be happy about this. Simply
make use of the case knockout in front
of the ISA bus by putting in the Digital
I/O Board.
What does this extra card do? As its
name implies, the Digital I/O Board
allows for expanded input and output.
While the main Montego II card has
the Stereo Line In, Mic, Stereo Line
Out, and MIDI connectors you'd
expect to find on any sound card, the
I/O Board adds RCA and S /PDIF
inputs and outputs. These two types of
digital ports let you work with DAT (dig-

VENDOR INFORMATION
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unleash the recording capabilities of the Montego ll, experiment with the bundled Digital
Orchestrator Pro. The .software alone retails for two- thirds the price of the card, but you get it free.
To

ital audio tape) decks, digital mixers,

FROM OLD TO NEW

and other pro gear. There's even
another Stereo Line Out, in case you
want to create a dual- monitoring
setup.

The first step in installing the new
card is to remove or disable your
machine's old audio circuitry. This
means first "telling" Windows that you

don't want it to look for the audio card
or chipset. This is as simple as going
into Control Panel /System and clicking
the Device Manager. Scroll down to
"Sound, video, and game controllers"
and highlight each entry related to
your sound card. Click on "Remove" at
the bottom of the dialog box, and
you're ready to exit Windows and
power down.
What comes next depends on what
type of setup you have. If you have a
PCI sound card installed, you can just
replace it with the Montego II, assuming there's a free adjacent slot. If there
isn't, you can always move another
card over a slot to make room. If your
machine has an ISA sound card currently, you may want to position the
Digitial I/O Board in that opening and
(Continued on page PR -7)

GLOBAL SPECIALTIES
INSTRUMENTS

ProtoBoard Design Workstations
1:a

The benchmark in quality

&

reliability

the breadboard you're using is not from Global Specialties, it's not a genuine Proto- Board®. And unless
it's a genuine Proto- Board®, it's not built with the unmatched quality and craftsmanship only a
Proto- Board® can offer. Don't compromise your best design efforts by using a cheap imitation. Put your
trust in the name brand that has provided engineers and educators with maximum value for over 30
If

at
1

..

.

on

years -Proto- Board®.

Model PB -503
Bench -top Workstation
Only $299.95!

Global Specialites offers powered and non -powered Proto- Boards®, designed to meet the most demanding
prototyping applications. Select from a wide range of interlocking breadboards from our patented EXP and
QT series sockets, or if it's test instruments in a desktop design workstation you require, select from a
number of models designed to meet your technical, as well as economical needs. Each product is available
either assembled or unassembled.

There's only one Proto- Board®, and it's made by Global Specialties.

Model PB-503C
Portable Design Workstation
Only $349.95!
Housed in a Rugged Carrying Case
(meter and wire kit available, but not included)

Unconditional Life -Time
Guarantee on all breadboarding sockets & 3
year warranty on all
parts and workmanship.
Ideal for analog, digital
and Microprocessor
circuits
New high & low buffered
logic indicators
8 channel logic monitor

New 8 selectable logic
switches
Function Generator with
continuously, variable
sine, square and triangle
waveforms and TTL
pulses.
Triple output power
supply offers fixed
5 VDC supply plus two
variable outputs ±1.3 to

Proudly made in the U.S.A.
Two Digital Pulsers

Audio experimentation
speaker
New removable breadboard
area and optional additional
breadboard socket plates
Multiple features in one
complete test instrument
saves hundreds of dollars
necessary for individual
units.

±15VDC
Cheshire, CT 06410
Unit 2
1486 Highland Avenue
www.globalspecialties.com
800-572 -1028 FAX 203 -272 -4330
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KONSTANTINOS KARAGIANNIS

NET_

MP3
Iis

AY00
SECRETS, PART

amazing how far MP3 has come

in the Internet world. We first covered the audio -compression format in
this column back in the February 1997

issue of Popular Electronics, and while
we knew it would be big we had no
idea it would become a Net revolution.
Remember when everyone was being
bombarded by online pornography?
This may change, as "MP3" has
replaced "sex" as the most searched for term on the Web.
For those of you who don't know,
MP3 is short for MPEG Layer-3 audio.
The format compresses audio by canceling out frequencies that the human
ear can't hear (as well as a few bordering on both ends of our hearing
range) and by combining certain other
similar frequencies. While a typical
CD- quality song in uncompressed
WAV format takes up about 12MB a
minute, an MP3 version of it can fit in
approximately 1MB a minute. This
makes it not only easier to store a lot
of high -quality music on your hard
drive, but faster to download it, too ...
hence MP3's popularity online.
Considering the subject matter of
this month's issue, we decided to
revisit the subject of compressed
audio. What you're about to read are a
few MP3 secrets that will greatly
improve your enjoyment of the format.
Ranging from how to get the best
sound quality in your files to how to
best play them back, some real gems
of MP3 are described here.

VBR IS THE KEY
Making a high -quality MP3 is easy,
if you know what to do. The trick is to
get the most out of every MB of your
MP3's resulting file size. We'll let you
in on how to do just that
turns out

-it
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there's a setting involved in the encoding process that can make your music
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For fast ripping of.muto from CDs, AudioCatalyst is tough to beat. Be sure to use its VBR features
The setting shown here, between Normal and High, is an average rate of 160 Kbps.

for best quality.

sound so much better.
First, to make an MP3 you have to
use an encoder program like Xing
AudioCatalyst or MusicMatch Jukebox
4.5 (see "Hot Sites "). These programs
can "rip" or take music directly from a
CD or can work with Windows WAV
files. Either way, the encoder takes the
digital audio and compresses it.
Assuming it's a CD-quality file, the data
will have a 44.1 -kHz sample rate (i.e.
the number of times a second the original analog waveform was sampled to
make a digital file). As this rate is a standard, we won't concern ourselves with it.
Next, you have to consider whether the
audio is stereo or mono. Encoding in mono
saves a lot of space, but who wants to listen
to mono music? Again, this setting is stan-

stereo all the way for music.
Now we get to the setting that you
can change, and the one that can have
a great impact on the sound quality
and file size of your MP3. We're talking
here about bit rate, or the amount of
data contained in one second of real time MP3 content. You can visualize
an MP3 file as a factory assembly line
with stacks of pies moving down it.
The higher the stacks, the greater the
amount of aroma that passes a given
point every second; the higher the
stacks, the better the quality of the
smell. Change scent to sound and we
can continue our analogy. Most files
you'll find on the Net are encoded at
128 Kbps, which means that during
each second of playback 128,000 bits
dard
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MusicMatch's Jukebox 4.5 does more than just create MP3s. It also gives you a way to organize
them and convert them between formats.

of data are being decoded. The more
data decoded each second, the more
realistic- sounding the result.
To get even better -sounding files,
MP3 aficionados started encoding
music at 160 or 192 Kbps. While these
settings sound more "present," louder
and clearer, and more like their original
source material, they are also much
larger. A 192 Kbps file, for instance, is
50 percent larger than the de facto

128 -Kbps variety.
How can you get better quality without all the bloat? Three letters: VBR.
Variable Bit Rate is a recent encoding scheme that lets the program

judge just how much data is required
at each moment to provide accurate
representation. For instance, a soft
intro with maybe a single instrument
might only need 96 Kbps to sound CDlike. But two seconds later, a whole

Future Horizons Advanced Technology
Po I3ox 125 Marquette_ Ml 49855

Traffic Light Buster
This device will turn traffic
lights green in many cities by
the touch of a button.
Emergency vehicles use this to pass
through traffic lights quickly. Can be
dash mounted or handheld.

TLBU Plans -515.00
TLBZ Ready to Use-$250.00

Ambient Power Module
Low cost circuit
up to 9 watts
provides
of electrical power
from free-energy in the air. Can
replace batteries in many devices.

PWRM Plans- $20.00
PWRZ Ready to use- $97.00

Ionoc raft
Proven electrical
phenomemn
produces anti
gravity levitation of small craft.
Solid State, no moving parts, easily
scaled up. Larger craft can exceed
lifting efficiency of modem
helicopters. Uses HIDZ pwr supply.

IONO plans -$20.00
HIDZ Power supply-$225.00

\vww.futurehorizons.net

LIGH Plans-$20.00
LIGZ 24" Lightsaber- $140.00
LIGZ -36 36" Lightsaber- $160.00

Cordless Phone Extender
Learn to extend your cordless
phone range to 50 miles.
Place calls all around town.
Great alternative to cell phones.

CPHE Plans- $20.00

Electronic Mind Control
Control minds
with this simple
technology.
Others will do anything you program
them to. Get that raise you always
wanted or reprogram your mind.
MIND Plans- $15.00
MINZ Ready to use- $124.00
-k`

.

Please add $5.00 Shipping/Handling, Overseas $11.00
(9(16)249 -5197 24 hr order only line
(906)249 -1525 Fax
Send $3 for catalog
Pay by Visa.MC.Antex.Disc,Chk,Jlo.Cash

PLAYBACK TIPS
Once you have a great- sounding
file, how can you enjoy it most? A
major criticism leveled at MP3 by
audiophiles is that, barring expensive
living -room digital -audio players, you'll
most often be listening through a com-

SAYt TIM(MP
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Lightsabcr
Produces brilliant
blade of glowing
humming light 36"
long by the flick of
a switch. Virtually
identical to those
seen in the movies
but this one is REAL. Completely
safe.(available in red,green,blue)

orchestra might blast into the tune,
requiring about 160 Kbps to do justice
to the dynamics. The great thing about
VBR is you set the average bit rate,
and the encoder goes up and down
from that baseline to do a realistic job.
Unlike CBR, or Constant Bit Rate,
there's no wasting of data on quiet
segments and no loss of data during
busy ones. With VBR you can get the
best results possible during every
musical passage.
We find that 160 Kbps as a VBR
average produces really wonderful sounding files. But if you're tight on
storage space, consider using 128
Kbps VBR instead of 128 Kbps CBR.
The VBR scheme will allow for really
dense passages to encode at about
144 or 160 Kbps and will drop to 96 or
112 Kbps or so whenever it can to
save space.

Using Sams PHOTOFACT® reïïttoves at least 30 minutes
from repairs. Your technicians will spend their time ana-

lyzing and troubleshooting the problem rather
than wading through the manufacturer's
service data!
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value, tolerance and composition information!
Parts list has all non -standard components listed
with manufacturer's part number, on-unit number
and OEM number (if available)!
All semiconductors are listed as well as cross
referenced to:EÇC NTE, SK and Radio Shack.
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grayed out, then you
can't use sound -card
EQ. Further, even if
it's not gray -ed, you
still might not be
able to proceed.
Once you've clicked
on Advanced Properties, a button will

:?EVEf

kHz

appear under one
or a couple of the
mixer sliders. Should
one appear under
Volume, click the
button. You may be

-

-

pleased to find Bass
and Treble sliders
that will let you
greatly enhance the
sound of your MP3s.
1. the cure 04 never enough
4:25
If they're not there,
though, don't worry.
You have an -other
shot at EQ.
What MP3 player software are you
using? Hopefully not
Winamp is without a doubt the best way to play MP3s on a computer.
Windows Media PlayEven though it a free program, it has some great features, including
er. As nice as the
EQ that can greatly enhance your listening enjoyment, if used properly.
app is, it doesn't do
puter system. Yes, PC speakers have justice to the MP3 format. You should
gotten pretty decent in quality, with
be running Nullsoft's Winamp. This
subwoofers greatly reducing the "tinni- free program allows for the use of varness" of the audio. However, many
ious audio plug -ins and is an all systems still leave a lot to be desired.
around stable choice for playback.
What's the best way to listen to MP3
Best of all, it has a ten -band graphic
on a computer? Whether you have a
equalizer! Just be careful not to go too
subwoofer or not, do not allow your crazy on adjusting the slider. To avoid
music to lose any more frequencies!
distortion and maximize the benefits of
Remember that Layer -3 encoding does
Winamp's EQ, only vary from the
chop off some lows and highs. Use some
baseline setting of each band by about
equalization to make up for this.
40 percent. In other words, if there was
For starters, see if your PC's sound
an imaginary +1 to 10 above and
card and drivers allow for some hardto 10 scale below each slider's base
ware EQ. Double -click on the little yelsetting, you should only move a slider
low speaker icon located to the right of
up or down to plus or minus four, or so.
your Windows 95 or 98 Start Taskbar
The enclosed shot of Winamp
(this area is called the System Tray). A shows the author's personal favorite
Volume Control mixer window will
EQ setting for music, if you're curious.
appear. Under the Options menu, click
on Advanced Properties. If the latter is
YET TO COME
Next month, we'll be focusing on
some little -known ways to acquire
HOT SITES
MP3 files from the Internet. Trust us,
AudioCatalyst
you won't want to miss the next installwww.xingtech.com/mp3/audiocatalyst
ment of this column!
Until then, if you have any quesJukebox 4.5
tions or comments, feel free to contact
www.musicmatch.com
me via snail -mail at Net Watch,
Poptronics, 500 Bi- County Blvd.,
Winamp
Farmingdale, NY 11735, or e -mail at
www.winamp.com
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netwatch@gemsback.com.
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SYSTEM DESIGN
(continued from page 36)

SYSTEM SPECIFICATIONS
Model: Aqcess Qbe
Price (as configured): $3495
Vendor: Aqcess Technologies, Inc., 3611
S. Harbor Blvd., Santa Ana, CA 92704;
888- 240 -2823; www.gbenetcom
CPU: 433 -MHz Intel Celeron
Memory: 64MB PC100 RAM, expandable
to 512MB
Storage: 6.4GB Ultra ATA/33 hard disk, no
floppy disk
ROM Drive: 24X CD
Video: 13.3 -inch active matrix TFT display
with capacitance TouchPen overlay,
SIM AGP video chipset with 8MB RAM
Audio: ESS Technologies Maestro
wavetable audio chipset
Size: 14 x 10 x 1.5 inches (HWD)
Weight: 5.9 pounds
Battery: Lithium-Ion, 2-4 hours life on a
charge
Ports: USB, IEEE -1394
Expansion: Via Porticle port replicator
Other: Windows 98
CIRCLE 120 ON FREE
INFORMATION CARD
is included should you wish to use a
standard mouse. Also included is an

IEEE -1394 port.
For the Qbe's price tag it's a good
thing the device also comes with some
attractive extras. A small CCD video
camera is in the case, as are a modem
and Ethernet adapter, and even a card
reader for swiping credit cards. In case
you'd rather avoid pen entry, L&H Voice
Express speech recognition is included.
We loved it, but keep in mind that
the Qbe really isn't the right solution
for everyone. It's somewhat expensive, and the lack of a floppy disk drive
will stop some users in their tracks. But
then, it really isn't trying to be an all around PC. You can buy a laptop with
the same 13.3-inch LCD screen and
even more features for $1,000 less
than the cost of the Qbe. However, just
try using the laptop while, say, walking
around a warehouse to take inventory.
Such true Pen-based computing
applications are what the Qbe is intended
for. Filling out forms, accessing databases, even wirelessly surfing the Web on
the go-all these applications are perfect
for the Qbe. Oh, and if you really hate
typing and are somewhat old- fashioned,
you just might enjoy writing under a tree
with the tablet PC on your knee and stylus in hand.
P

COMPUTER

/g3

.` °`F °M.

CDs

CONVERTiNI LPs TO
I
I

m not going to discuss my age-it's
just a touch too depressing to think
about. But will admit to having a rather
large collection of records that no one in
the family has listened to in quite a while.
For those of you from a slightly younger
generation, records were the first popular
plastic ( "vinyl ") audio recording media,
before CDs, cassette tape, or (horrors!) 8Track tape. used to have a rather serviceable, if not particularly high -end audio
system set up in the family room. However,
as we needed space for videogame consoles and home-theater stuff, first the large
floor speakers were removed, and then the
turntable needed to go.
With the returning popularity of 60s
and 70s music in movies and advertisements, my kids are getting tired of
hearing me say, "I've got that on a
record." Of course do, but with the
stereo system in pieces, all can show
them is a 12 -inch piece of black vinyl
and the cover lines.
Recently, after years of prodding by
decided to transfer
my better half,
about 100 or so of my albums onto
CDs. Considering that most of the
more than half -dozen PCs in this
house have CD -R or CD -RW drives,
this was probably a project that
should have undertaken previously.
But, as they say, better late than never.

Adaptec's Easy CD Creator 4.0
recently bought. Make sure that you
plug this into the "Line -In" connector
on your PC's sound card.
I

I

I

I

I

I

I

I

THE BEST LAID PLANS....
Burning an audio CD is not really a
big deal. All of the current popular software applications that come with CD -R
and CD -RW drives provide the capability of creating a CD disc with the
music stored in a format that can be
read by not only CD -ROM drives in a
computer, but CD players and changers, as well. Many software packages
are adding the capability of burning
files in the new MP3 compressed
audio format; though at the present

For the target system, decided to use
my new review system: the Compaq
Presario 5868. This PC features a 600 MHz Athlon CPU from AMD, 128MB of
RAM, a giant 20GB hard disk, and a 4X
CD -RW drive. This system is fast, powerful, and has plenty of room to store WAV
files before burn them onto an audio CD.
Most sound cards, induding the Sound Blaster PCI128 card that the Presario
incorporates, include a record utility
Basically, this utility lets you set the input
mode (mono or stereo) and the sampling
rate at which you want to record the input.
For recording at CD quality, you want to set
this at 44.1 kHz. This eats up disk space
fast, but it's a necessary setting.
With everything hooked up, start
ed the recorder utility, keyed the
turntable for the first track on one of
my wife's favorite 101 Strings albums,
and started recording. So far, so good.
Then things started to take a left turn.
I

These buttons on the Carrera turntable let you
program the tracks to play.

.

time, these files can't be played on a
standard audio CD drive.
The hard part of this project, however, turned out to be getting the audio off
the vinyl record, and into a usable format on the PC's hard disk. Most CDburning software requires that the individual audio tracks be stored as WAV
files. This WAV format is the commonest
uncompressed audio format used by the
Windows operating system. When the
software actually creates the CD, it will
perform the conversion of the WAV file
into an audio file that can be played on
any CD player.
Dusting off the old turntable,
pulled out a small set of RadioShack
bookshelf speakers I had stored and
connected my trusty Kenwood KR2090 receiver. Once all the dust was
carefully cleaned off, hooking everything together took about 10 minutes.
The speakers and turntable connect
exactly as if you were going to listen to
a record. To connect the receiver to
the PC's sound card, a patch cord is
necessary. This cord has a stereo
mini -plug on one end, and two RCA
plugs on the other. You can purchase
one of these cords for a few dollars at
many audio stores or RadioShack.
had one that came with the upgrade of
I

I

I

In the middle of track 2,

I

started hear-

ing loud cracking noises. These weren't

the slight dust pops that often happen
when playing vinyl records. had cleaned
the record before starting, and these
were much too loud to be cleaned up
by the software utilities that most CDR burning software provides. As it
turned out, the phono inputs on the
Kenwood receiver had started to give
up the ghost. The other inputs and
I

The SA -155 amplifier ,from Radio Shack is
small, hut it will let you easily hook up several

audio sources.
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received some interesting news.
The first was that although it no longer
carries the standalone phono preamp
in its retail catalog, my local Radio Shack could order it from a specialorder catalog and have it in about a
week. The price had gone up to
around $30, but it was still available if
wanted it.
Not really wanting to wait, however,
let the manager of the store show me a
$60 Optimus SA -155 Integrated Stereo
Amplifier. This tiny amp puts out only a
few watts of power, but that is sufficient
to drive my small bookshelf speakers to
an uncomfortable loudness. Best of all,
however, it has a set of phono inputs
with a switch on the rear panel that provides magnetic phono boost and equalization. Plunking down my 60 bucks,
and rushing home, was quickly back in
business.
er,

I

I

I

slide switch on the SA -155's rear panel lets
you choose between a magnetic or ceramic
phono cartridge input.
A

radio parts of the receiver worked fine,
but one of the components in the
phono -input amp section was fast
going bad.
Unfortunately, I'm a lot better at
troubleshooting PC problems than
am at trying to fix a 20- year -old receiver. But this situation left me with a serious problem. My turntable, an older
Carrera linear -drive model, was operating just fine. And for this particular
type of task, the Carrera was perfect,
as it has a set of buttons that you can
use to program what track or tracks to
play. An optical sensor locates the
start of each track, moves the tone
arm to the correct place, and lowers it
to play the track. When the arm hits an
area of blank vinyl, the sensor raises
the arm and moves it either onto the
next programmed track, or back to the
home position. didn't want to have to
try to find a new turntable. But none of
the other stereo equipment had in the
house had an input for a magnetic
phono cartridge. Understandably, these
inputs have fallen out of favor over the
years. And, without the boost in amplitude and the correct equalization, the
high -quality magnetic cartridge in the
turntable was useless.
The last time looked, which admittedly was many years ago, all of the
major electronics chains carried inexpensive phono preamps for about ten
bucks. A quick search uncovered the
fact that these seemed to have dried
up years ago. Resigned to having to
spend some money,
found that
RadioShack, among other vendors,
still offered relatively inexpensive
turntables. For about a hundred bucks
you can get one with a built -in phono
preamp, so it can be used on the auxiliary input of most standard receivers
and amplifiers.
Once got to RadioShack, howevI

I

BRING IT ON HOME, NOW
got the Optimus SA -155
Once
hooked up, the rest of the project went
as smooth as silk. In actuality, didn't
have to record each track as a WAV
file-the CD recording software that's
I

I

I

I

I

I
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CeQuadrat's just!audio presents you with a
recording console so you can record direct to
your hard disk from the audio source.

included and pre -installed on the
Presario 5868 can directly accept an
audio input from the sound card, without the intermediate WAV step. Called
just!burn, from CeQuadrat, the program may be hard to come by as the
company was purchased by Adaptec
last summer. Adaptec produces its
own very popular Easy CD Creator, so
it's unlikely that just!burn will continue
for much longer as a standalone product. That's unfortunate -while
like
Easy CD Creator a lot, and just
upgraded to Version 4.0, there are a
number of just!burn's features that
I

really appeal to me.
When you launch just!burn, you are
presented with a splash menu that lets

VENDOR INFORMATION
Adaptec, Inc.
691 South Milpitas Blvd.

Milpitas, CA 95035
408-945 -8600
www.adaptec.com
CIRCLE 100 ON FREE
INFORMATION CARD

CeQuadrat, Inc.
691 South Milpitas Blvd.

Milpitas, CA 95035
408 -945 -8600
www.cequadrat.com
CIRCLE 101 ON FREE
INFORMATION CARD

Compaq Computer Corp.
20555 State Highway 249
Houston, TX 77070
800-345 -1518
www.compaq.com
CIRCLE 102 ON FREE
INFORMATION CARD

RadioShack
Retail stores throughout the US
800-THE -SHACK

wwwradioshack.com
CIRCLE 103 ON FREE
INFORMATION CARD

you choose just!data, for creating data
CD -Rs or CD -RWs, just!backup, for
automatically backing up your hard
disk onto CD -R/RWs, or just!audio, for
making audio CDs. Toggling the
just!audio screen brings up the recording console, which has VU meters and
an elapsed time counter. Also there
are controls to de-click the recorded
audio and set the volume to maximum
(when you have a recording that was
recorded at a very low level). There's
even a trim button, in case you've
recorded too much "dead" time. Once
the tracks are recorded onto your hard
disk, you can add titles, label the CD,
and prepare to burn it.
Non -Presario owners may find
just!burn included with a number of
CD -RW drives. If you don't get a copy,
however, don't be too disappointed.
CD Spin Doctor, the audio CD utility
that's included with Adaptec's Easy
CD Creator, also lets you record
directly from an audio source, including LPs, cassettes, or another audio
CD.
Next time, we'll burn the CD, and
add the finishing touches. As always,
your comments are welcomed. E -mail
me at tneedleman @aol.com.
P
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Telopresonco

T

his month, we will build a simple
ROV (Remote- Operated Vehicle)
that will be upgraded to become a telepresence robot. What is telepresence?
Telepresence is away to project an operator's presence to a remote location
through a device that also feeds back,
with high- fidelity, one or more senses to
the human operator.
A near -perfect system would make
users feel as if they were at the scene and
operating from inside the robot. A perfect system would require a humanoid
robot that could accurately follow
human movement, gestures, locomotion, and balance while providing visual,
thermal, tactile, and force reflection
over its entire exoskeleton to the human
operator. The illusion created in a perfect system is that the operator has
merged with the robotic system.

State of the Art
Current telepresence systems fall
short of that goal. In most cases, the
remote system is a vehicle similar to the
one that we will build. However, even
rudimentary telepresence systems are
extremely valuable. There are a many
systems that are in commercial use. The
first systems that come to mind are
underwater ROVs.
Underwater ROV systems range in
complexity from simple one -eye (camera) vehicles to stereoscopic vision systems with robotic arms and cargo holds.
Underwater ROV systems are used for
exploration and excavation in locations
that are impossible or very difficult to
get to because of size or maneuverability restrictions (caves or sunken ships) or
seabed "hot spots" where underwater
volcanos are literally boiling the ocean
around them.
While it is technically feasible to
send a person to those locations, it can
be quite dangerous and expensive -the
mission of the unit now becomes one of
life support for the crew instead of meet-

a collapsing bridge. One need look no

further than the occasional news item
stating that some member of a film crew
was badly hurt or killed while filming to
appreciate the advantages of aerial
drones in such situations.
Enter Virtual Reality
As ROV systems evolve, they will
Fig. I. Any suitable radio -controlled car can be
converted into a telepresence robot. This particular chassis comes from RadioShack.

ing the objectives of exploration or excavation.
Likewise, there are many applications for ground -based ROV systems
that are called into use when the situation is hazardous to human life:

Grabbing and disposing of explosive
materials
Fire -fighting situations
Cleaning up toxic waste and pollution sites
Cleaning up nuclear reactors and
nuclear wastes
Police departments have ROVs that
can withstand small munition fire for
entering a criminal's hideout. Some
units are equipped with two -way communication gear. That comes in handy
in a hostage -negotiation situation when
other means of communication are not
available.
Airborne ROVs include remotely operated drones that are used for military targeting and surveillance. That
technology has filtered into commercial
applications. For instance, airborne helicopter ROVs are used in the motion picture industry to shoot aerial footage
at a fraction of the cost of shooting the
same scene using conventional aircraft
and crew. Putting an ROV in a risky situation can result in some thrilling
footage of, say, an exploding building or

utilize more "virtual reality" interfaces
and develop into true telepresence systems. The technology will probably
include head -mounted displays, stereoscopic vision, and tactile and force feedback (areas to explore if you're looking
for stuff to experiment with!).

Pathfinder and Sojourner
NASA has sent a slew of robotic
explorers into space. We have received

breathtaking photographs from their
travels. Recently, the Mars Pathfinder
mission and Sojourner vehicle received a
lot of press. On the surface, it might
appear as if Sojourner is an ROV. It's
close-pilots on Earth do drive the craft
around, but what it is missing to make it
a true ROV is real -time interactivity.
Signals from Mars take about 20
minutes to arrive on Earth. That time
lag makes it impossible to really "drive"
the vehicle on Mars. One could drive the

Fig. 2. Miniature charge- coupled-display cameras come in a variety of shapes, sizes, and
options. This one has a glass lens for better
image quality.
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rover off a cliff and destroy it before
anyone on Earth could react, much less
give a command to turn or stop the
vehicle. So the pilots drive the Sojourner
vehicle in short spurts. Twenty minutes
later, the unit receives the command to
move a few feet. Another 20 minutes
(for a round -trip total of about 40 minutes), the pilots back on Earth finally get
to see what the Sojourner did. They can
then analyze and chart the next leg of
their path from new information gathered. Because of the time lag, small trips
take a long time to navigate.
The benefit to the extensive charting
information gathered from Sojourner is
that it may be used to create a near -perfect model of its Mars landing site here
on Earth.

TABLE

1

Lens Size

Field of View

3.7 MM

90 degrees

4.0 MM

76 degrees

6.0 MM

60 degrees

12 MM

46 degrees

information, you can visit Lunacorp on
the Web at www.lunacorp.com.

A Vehicle Of Our Own
Now that I've gotten you excited
about the possibilities of ROVs, it's time
to put one together to "experiment"
with. Remember, it's not necessarily the
"price of the toy" but the "coolness" factor that it embodies.
We'll start by choosing a suitable
radio -controlled (R/C) vehicle as a platform. The criteria for the vehicle follow:
Proportional Steering
Adjustable Speed Control (slow
speed needed
proportional throttle is
optional)
Large enough to carry additional
equipment (CCD camera, video transmitter, etc.)
Rechargeable Battery Pack

-a

The vehicle that I chose is shown in Fig.
Your choice should take into consideration
issues such as price and availability.
1.

Fig. 3. A television transmitter sends the video
back to the operator without the need for a
cable. A kit like this one can send video and
audio up to about 100 feet.

Lunacorp
Lunacorp is a private company that's
attempting to open up space travel to
Earth -bound people via telepresence.
They plan to have a rover on the moon
in 2003. The rover will have high -resolution cameras that will provide a real
time, 360 -degree view of the moon's
surface as the rover travels.
The images will be radioed to Earth
where specially-constructed rooms will
reconstruct the images into a 360 degree view from the rover for small
audiences -very much the "ultimate
DisneyWorld attraction." Other equipment will include higher -resolution VR
simulators that will tilt and rumble,
allowing people to feel the moon terrain
as if they were riding on top of the rover.
A few selected people will actually be
able to drive the Moon rover. All of the
information will be recorded so subsequent rides can be given long after the
50 rover becomes inoperable. For more

I3-inch-square CCD element. Less
expensive
cameras
use
smaller
elements- around '/4 inch. The 1/3-inch
CCDs will have a higher number of horizontal scan lines, providing a higherquality image.
The next option to look for is the
lens. Many cameras are sold with a pinhole lens. Pinhole lens will work quite
well, but remember that pinhole lens are
used primarily in stealth applications
where the exposed opening for the lens
is minimized to keep the camera well
hidden. A better choice for picture quality are CCD cameras that use a standard
glass lens. The size of the lens determines the field of view (FOV) of the
camera, which will vary from manufacturer to manufacturer. Table 1 provides
an approximate FOV for a few common
lens sizes.
We want the camera's output signal
to match whatever transmitter and television receiver we'll be using. For me,
NTSC is the way to go. Depending on
your country and the equipment you can
get, you might have to find PAL or
SECAM substitutes. Luckily, I've found
that most CCD cameras have an NTSC
output.
If the camera comes equipped with a
microphone, that's a plus in terms of the
overall telepresence experience; we can
transmit the audio along with the video.
The camera that I chose is shown in
Fig. 2. This microminature CCD camera is approximately 1 -inch square, has a
built -in microphone, is mounted on an
adjustable Y-yoke, and has output leads
for video and sound and an input jack for
power. I liked it so much that I made it

CCD Camera
The charge -coupled -display (CCD)
camera that you choose must be able to
run from a battery-based power supply,
typically 9-12 volts. Some black -andwhite cameras come equipped with
infrared LEDs for night work or other
dark conditions. Unless you are planning to run a stealth ROV, the diodes
just add to the current consumption of
the camera and should be avoided.
There are two main choices in cameras nowadays: color or black -andwhite. Color adds a wonderful dimension to the system, but color cameras
cost much more than black- and -white
units. If the ROV is going to be subjected to a harsh or dangerous environment
(more about that later), you might want
to run preliminary testing using cheap
equipment before investing in a color Fig. 4. A higher-powered video transmitter such
as the Ramsey unit pictured here can send sigsystem.
a far as 'h mile. Check your local regulaMiniature CCD cameras are avail- nals
tions concerning the maximum power allowed
able from any number of vendors. What for unlicensed transmitters. Note that this unit
you want to look for when comparing transmits on Cable Channel 59; you'll need a
CCD cameras is the size of the CCD television that can pick up thatfrequency as it is
element. Better quality cameras have a not within the standard broadcastfrequencies.

sions are able to tune to the Ramsey frequency.
Connect the video and audio signal
from the CCD camera to your transmitter. Tune in the signal using the TV
receiver according to the instructions
included with each kit. Once it's tuned,
power down the camera and transmitter
and install them on the R/C vehicle.

Fig. 5. A completed ROV ready to explore dangerous or inaccessible places.

Mounting the Camera
Mount the CCD camera near the
front of the R/C car. Position the camera so that it won't be hit if the car
bumps into something. You can easily

available through my company, Images;
see the sidebar for more details.

TV Transmitter Kit
There are a number of vendors supplying TV transmitter kits, one of which
is shown in Fig. 3. Those kits can transmit video and audio signals from your
camera to a nearby TV receiver. The
kits are tuned to an unused TV channel
(between channels 3 -6) in your area.
The kit that I built complies with FCC
regulations concerning unlicensed
transmitters; it can broadcast up to
about 100 feet. Anything more powerful
than that requires the appropriate
license. Licensed "ham" radio operators
are probably familiar with what their
particular license allows.
Television transmissions by amateur radio operators is called, appropriately
enough, amateur television, or ATV for
short. Ramsey Electronics sells a tiny,
flea -weight ATV transmitter called the
Cube 3000; it can be seen in Fig. 4. While
that ATV transmitter is sold assembled,
you still need to solder a few wires to the
unit for power, antenna, and video input.
This tiny transmitter is quoted as being
able to transmit up to 1/2 mile using high quality TV antennas. Although the range
is much greater than an unlicensed transmitter, so is the cost; I found that the
Ramsey unit is four times more expensive
than the kit in Fig. 3.

To build the Telepresence ROV, you'll

need

:o

find the following items:

Radio-controlled vehicle
CCD camera

TV Transmitter Kit or ATV transmitter

Tunable TV receiver

TV receives the video

and audio signals from whatever transmitter you choose. Obviously, you'll
have to tune your TV to the frequency
that you're using for the link. (Cable
Channel 59, which is just below UHF
channel 14, is the link for the Ramsey
Cube, for example.) Many portable -TV
sets, liquid -crystal -display TVs like the
Sony Watchman, and automobile televi-

cameras.
Position the TV or ATV transmitter
behind the camera using some form of
temporary mounting system. My completed unit is shown in Fig. 5.

Driving the ROV
Once everything is in position, you
can drive the car remotely. Driving will
take some getting used to. A single camera doesn't provide depth perception or
clues, so you will find yourself bumping
into things. That's one reason to go
slow. In addition, if the car is too fast,
you won't be able to react quickly
enough to avoid any obstacles.
Also, keep in mind that the turning
radius of a typical R/C car is limited by
the servo motor that operates the steering linkage. Servo motors typically
rotate a total of 90 degrees, or about 45
degrees in either direction.

To get you started in your search, here

are some suggested suppliers that carry

some or all of the above -listed items:

Images Company
39 Seneca Loop
Staten Island, NY 10314
718 -6G8 -8305
www.

magesco.com

Jameco Electronics
1355 Shoreway Rd.
Belmont, CA 94002

650 -582 -8097

www.,ameco.com
JDR Microdevices
1850 S. 10 St.
San Jose, CA 95112
800 -538 -5000
www.

dreorn

RadioShack

TV Receiver
A portable

Components

mount the camera using a piece of hookand -loop material; one part on the camera and the mating part on the R/C car.
Using a temporary mount lets you
change the camera position or exchange

(Check your local store)
800 -THE-SHACK

www.-adioshack.com
Ramsey Electronics
793 Canning Pkwy.
Victor, NY 14564
800 -446 -2295
www.

amseyelectronics.corn

Going Further
Now that you've tried our introduction to ROV systems, you've probably
seen there are many ways to enhance the
system. Let me mention some obvious
(or not -so- obvious) ones:
Replace the standard R/C car transmitter with a four -channel R/C system.
Use two channels to control the car in
the usual way. The two additional channels are hooked up to additional servos
for motion control of other items such
as a robotic arm and gripper. You could
also attach the camera to one of the
additional servos for sweeping your
"vision" left and right. With a gimbal
mount, the camera could be moved up
and down as well.
By adding another radio link similar
to the video link that we discussed, the
ROV can send back data about its environment. Examples of that include
vibration sensors to gauge the terrain, a
digital compass to determine the direction that it's pointing in, and tilt sensors
to determine the grade angle that the
ROV is on.

Further Still: Sea and Air
The same ROV technology can be
used to explore underwater and aeronautic environments. For underwater
work, I would use a tethered system to
(Continued on page 56) 51

ROBOTICS WORKSHOP

Using "Not Quite C" to Program LEGO
M indstorms
LEGO Mindstorms Robotic
Invention System (RIS) has

The

become a watershed for hobby robotics.
Mindstorms allows both adults and kids
to experiment with robotics, but without
the usual requirements of constructing a
frame and body and soldering electronic
circuits. It's a quick and simple introduction to robotics, and especially to the
programming behind building robots.
Yet the robots you can build with
Mindstorms go far beyond simple automated toys. There is a surprising amount
of power under the yellow plastic of the
Mindstorms robot module. However,
much of this power is not easily recognizable in the simplified graphical programming environment that comes on the
Mindstorms CD -ROM, for whatever
technical reasons. Fortunately, the full
potential of the Mindstorms robotics system can be tapped by using alternative
programming environments. In this column, I'll discuss `Not Quite C" (NQC),
one of the more popular alternative pro gramming languages for Mindstorms.
But before we begin our journey into
more advanced Mindstorms programming, let's take a short break and look into
the system, including what's inside the
brick-shaped module that makes up the
core of the Mindstorms RIS.

PROGRAM
SPACE

PROG.

PROG.

PROG.

1

2

3

PROG. PROG.
4
5

`

DOWNLOADED
FIRMWARE
HARDWARE BIOS

RAM

ROM

Fig. 1. The Mindstorms RCX uses a hardware BIOS in ROM, along with firmware and program data
in RAM. Note how only five programs can be stored at a time.

Inside the Mindstorms
The LEGO Mindstorms Robotics

behind the RCX. You can attach to the
RCX a collection of motors and sensors
to build a mobile automaton. As the
RCX uses standard LEGO "bumps,"
you can attach regular LEGO parts to it.
The second major part is the
Mindstorms programming environment,
which allows you to create and store programs on a personal computer, and download them into the RCX. The ROC itself
has no programming capability. While
Mindstorms programming environment
is the standard method of writing programs for the RCX, it is not the only way.
The third major part of the RIS is a

Invention System consists of three major
parts. First of these is the RCX (Robotic
Command Explorer) controller. The
RCX is otherwise known as a "brick" or
"programmable brick." The term comes
from robotics researchers at Massachusetts
Institute of Technology, who were the
52 original developers of the concept

two -way transmission "tower" for communicating between the personal computer
and the RCX. The tower uses modulated
infrared (IR) light, rather than radio signals, so that two or more RCX units can be
programmed in the same room (the power
output of the IR tower can be adjusted to
avoid interference).

The LEGO Mindstorms RCX contains a Hitachi H8/3292 microcontroller.
The H8 supports several memory types,
including both ROM (read -only memory) and RAM (random -access memory).
It also comes with its own built-in
timers-three to be exact, though the
RCX splits one of them to create a total
of four-as well as eight 10 -bit analog-todigital converters. In all, it is a highly
capable chip, which is one reason why the
RCX can pack so many features in such a
small package.
Figure 1 shows several different "layers" of program instruction used in the
RCX. At the bottom is a form of hardware BIOS (basic input/output system).
This hardware level is a permanent part
of the H8 processor; and it provides for
very low-level functionality, including

downloading of programs. The hardware BIOS is stored in 16KB of ROM
and cannot be changed or erased.

do not omit any of the brace characters.
We'll delve more into parts of NQC
syntax throughout this month's column,
but for now keep in mind that, as with
most C -based languages, capitalization
is important. For example, while is correct, but not While.
Let's take a closer look at the parts of
the program.

The firmware layer contains what
could be considered the RCX's operating
system. This operating system can be
periodically updated. In fact, when you
first install the Mindstorms system on
your computer, part of the setup process
involves downloading the firmware from
a file on your computer's hard disk and
into the RCX. Whenever LEGO releases updates for the RCX on the Web, you
need merely to return to the setup portion of the Mindstorms program and
download the new version of the
firmware.
Finally, the data layer contains the
actual programs that you run on the
RCX. Data programs are stored in
RAM; the batteries in the RCX keep a
small amount of power applied to the

memory so that your programs remain,
even when the RCX is turned off.
Both the firmware and the data are
stored in 32KB of RAM. Since it is RAM,
the data in it can not only be replaced but
erased (including accidentally). The RCX
can store up to five programs in RAM;
there is enough RAM capacity for the
firmware and five programs of about
1.2KB each. (Data is stored in a 6KB
region; the rest of the RAM is allocated to
the firmware, which currently consumes
about 21KB). Compared to what you'll
find in your desktop computer, that's not
very much storage space. However, the
RCX needs relatively little space to run its
programs. Once you've downloaded a program into each of the five program "slots,"
you will have to overwrite one of the old
programs in order to download a new one.

Using NQC to Program the RCX
At last count, there were over a dozen
programming alternatives for the
LEGO Mindstorms RCX. One of the

LISTING
#define LIGHT
#define MOTOR

1

SENSOR_1
OUT_A +OUT_C

task main()
SetPower(MOTOR, 7);
Set Direction (MOTOR, OUT_REV);
SetSensorType(LIGHT,
SENSOR_TYPE_LIGHT);
while(true) {
if(LIGHT > 60)
On(MOTOR);
else
Off(MOTOR);
}
}

Fig. 2. Here's the basic rover robot equipped for
the sample NQC program in Listing 1. It's
equipped with two drive motors and a light sensor

first, and still one of the most popular, is

-a

standthe aforementioned NQC
alone, text -based programming environment for the RCX.

NQC is a freely distributed program
available online at www.enteract.com/
dbaum/nqc. Versions of NQC are available for Wmdows 95/98, Mac OS, and
Linux operating systems. Fetch the version you want, but note that the following
steps assume you're using a Windows based PC. See the documentation that
comes with NQC if you are using a different computer.

Creating a NQC Program
As its name suggests, Not Quite C
uses a C- language syntax for programming,. For those unfamiliar with C, the
syntax can look a little bit daunting.
However, with just a bit of study, you'll
find NQC is not difficult to master.
You may use any text editor to prepare
your NQC file. Under Windows, for
example, you can use the Notepad program.
Your NQC program files should be stored
in the same directory as the NQC.EXE
program itself. Below is a simple NQC
program that does an amazing amount of
computational work. When run on an
RCX with two motors attached to the outputs A and C, along with a light sensor
connected to Input 1 and pointing forward,
the RCX will seek out any bright light in
the room. Aim a flashlight at the light sensor, for example, and the robot will come
toward the light.
Figure 2 shows the prototypical RCX
"rover" robot, set up for the example
programs in this column.

#define LIGHT SENSOR_1
#define MOTOR OUT_A+OUT_C

These two statements define constants (unchanging variables) used elsewhere in the program. Constants are
defined using the #define keyword, followed by the name of the constant, and
finally the value of the constant. Note
that the value of the constants-LIGHT
and MOTOR-are themselves constants. In this case, the constants SENSOR_1, OUT_A, and OUT_B are builtin constants, with values already defined
by NQC. You use their own constants to
make working with the RCX even easier.
See Table 1 for a list of the most commonly used built -in constants.
You will note that the MOTOR constant refers to two outputs, both A and C
(OUT_A+OUT_C). In this way, you
can operate both motors together. This
makes it a little easier to command the
robot to go forward or backward.
task main()
{

Each NQC program can have up to ten
tasks. Each task can be run simultaneously.
The task that is run when you press the
RUN button on the ROC is called main. You
can give your own name to other tasks you
add in your program, but main always

LISTING
#define LIGHT
#define MOTOR

SENSOR_1

OUT_A+OUT_ C

task main()
{

SetPower(MOTOR, 7);
SetDirection (MOTOR, OUT_REV):
SetSensorType(BUTTON, SENSOR
TYPE_LIGHT);
while(true) {
if(LIGHT > 60)
On(MOTOR);
else
Off(MOTOR);

Your First NCO Program
Type in the short program shown in
Listing 1. To try it out, save it as "photophile.nqc" (the robot programmed
with it will, after all, be a lover of light).
Be watchful of typographical errors, and

2

}
}
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TABLE
CONSTANT NAME

1

-NQC

STANDARD CONSTANTS

FUNCTION

EQUIVALENT
VALUE

Input
Input 2
Input 3

0

Raw value from sensor (0 to 1023)
Return Boolean (0 or 1) value
Count number of rising/falling edges
Count number of pulses
Show value as percentage
Temperature sensor Celsius reading
Temperature sensor Fahrenheit reading
Rotation encoder

hex
hex
hex
hex
hex
hex
hex
hex

SetSensor
SENSOR _1
SENSOR_2
SENSOR_3

1

1

2

SetSensorMode
SENSOR_ MODE_ RAW
SENSOR_MODE_BOOL
SENSOR_MODE_EDGE
SENSOR_MODE PULSE
SENSOR_MODE_PERCENT
SENSOR_MODE_CELSIUS
SENSOR_MODE_FAHRENHEIT
SENSOR _MODE _ROTATION
SENSOR_TYPE_TOUCH
SENSOR_ TYPE_TEMPERATURE
SENSOR__TYPE_LIGHT
SENSOR_ TYPE_ROTATION

Pushbutton switch
Temperature sensor
Powered light detector
Rotation encoder

0x00
0x20
0x40
0x60
0x80
OxaO
OxcO
OxeO

1

2

3

4

Outputs
OUT_A
OUT _B
OUT_C

Select motor A
Select motor B
Select motor C

1

1
1

«0
«
«2
1

Output Modes
OUT_FLOAT
OUT_OFF
OUT ON

Let motors coast

0

Stop motors
Run motors

hex 0x40
hex 0x80

Motors in reverse
Motors change direction
Motors forward

0

Motors at low speed
Motors at medium speed
Motors at full speed

0

Short beep
Two beeps
Tone scale down
Tone scale up
"Error" beep

0

Output Directions
OUT_REV
OUT_TOGGLE
OUT_FWD

0x40
0x80

Output power levels
OUT_LOW
OUT_HALF
OUT_FULL

3
7

Sounds for PlaySound
SOUND_CLICK
SOUND_DOUBLE_BEEP
SOUND DOWN
SOUND_UP
SOUND_LOW_BEEP

refers to the initial task that the RCX automatically runs.
Note the open -brace that follows the
task main() statement. In NQC, like in
C, multiple program statements are
defined in blocks, or compound statements.
For each ( character there will always be

character, indicating the end of the
block. You will use blocks in if while,
and other programming statements.
a J
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SetPower(MOTOR, 7);

SetDirection (MOTOR, OUT_REV);

The SetPower statement sets the power
to the motors. The 7 means full power; use
1 for low power or other values in between.
SetDirection sets the direction of the outputs, reverse in this case. This will make
the robot move toward the light (assuming
the robot is constructed in the way shown

1

2

3
4

SENSOR_TYPE_LIGHT);
A single light sensor, connected to
1, is used for the robot. The
SetSensorType statement sets the input
specified here as LIGHT
accept a
powered light sensor. This sensor is part

Input

-to

of the standard equipment that comes
with the Mindstorms RIS.

in Fig. 2).

SetSensorType(LIGHT,

-

while(true)

{

if(LIGHT

>

60)

LISTING 3
// Constants definitions
SENSOR_1
#define LIGHT
#define SWITCH
#define MOTOR

SENSOR_2

OUT_A+OUT_C

// Main task; run when Run button is pressed on RCX
// starts all tasks
task main()
{

Fig. 3. You can add a touch sensor to the rover
to enable it to determine when it has bumped
into an object.

On(MOTOR);

start play_song;
start run_from_light;
start timed_backup;
}

I/ Task for running away from the light (same as photophobe.ncq,
// except that motors run a little slower)
task run_from_light()

else

Off(MOTOR);

{

}

while (true) {
SetPower(MOTOR, 3);
SetDirection (MOTOR, OUT_FWD);
SetSensorType(LIGHT, SENSOR_TYPE_LIGHT);
if(LIGHT > 60)
On(MOTOR);
else
Off(MOTOR);

The main body of
This loop repeats the body of
the program is

a

while loop.

the program until you depress the RUN
button on the RCX a second time or
turn off the power to the RCX. The
important part of the program is the if
statement, which in "human terms"

}

means:
}

-if the output of the light sensor is greater
than 60, turn the motors on; otherwise turn
the motors

of

// Task for backing up and spinning in response to switch touch
task timed_backup()
while (true) {
SetPower(MOTOR, 3);
SetSensor(SWITCH, SENSOR_TOUCH);
if (SWITCH == 1) {
// disallow run_from_light task
stop run_from_light;
SetDirection (MOTOR, OUT_REV);
On(MOTOR);
Wait (50);
SetDirection (OUT_A, OUT_FWD);
Wait (150);
SetDirection (MOTOR, OUT_FWD);
Off(MOTOR);
// allow run_from_light task
start run_from_light;

Light sensors on the RCX return a
value of 0 to 100, with 0 being darkness,
and 100 being fairly bright light. The value
of 60 was selected as a kind of threshold: if
operated in dim room light, pointing a
flashlight at the sensor will cause the
motors to run. Turning the flashlight off
will cause the motors to stop.

Downloading the NQC Program
Now that the program has been written (and saved to disk), it can be down-

loaded to the RCX by using the
NQC.EXE program. This program
does two things: It compiles your text
programs to a form suitable for the
RCX, and it transfers the code to the
RCX via the Mindstorms' IR tower.
NQC is a command -line program.
To use it, open a new MS -DOS window
by choosing Start, Programs, MS -DOS
Prompt. (Note: If you don't have the
MS -DOS Prompt, choose Start, Run,
then type "command.com" and press
OK.) If necessary, change to the NQC
program directory using the CD
(change directory) command, such as:
cd

}
}
}

// Task for playing a little tune

task play_song()
{

while (true) {
PlayTone(392,25);
PlayTone(349,25);
PlayTone(330,25);
PlayTone(349,25);
PlayTone(392,25);
PlayTone(0,2);
PlayTone(392,25);
PlayTone(0,2);
PlayTone(392,25);
PlayTone(0,2);
Wait (500);
}

\nqc
}

The above assumes NQC.EXE and your
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programs are in a directory named
NQC. Then compile and download
your program with the following:
nqc -d program.nqc
where "program.nqc" is the actual program name you want to use. If you saved
the example program as pbotopbile.ngc,
for example, type:
nqc -d photophile.ngc
and press the ENTER key. NQC will compile the program and download it to the
RCX. If there are syntax errors in your
program, NQC will alert you to them
and display the approximate line where
the error occurs (usually the actual error
is a line or two above). Assuming the program compiles correctly, NQC displays
"Downloading program: ..." and then
finally "complete" when downloading is
complete. Run the downloaded program
by pressing the RUN button on the RCX.

Altering the Behavior of the Robot
It's easy to make changes to alter the
behavior of your NQC-controlled robot
creations. One small change you can
make is to have the motors turn the
other way when the light shines on the
sensor. This has the effect of creating a
"photophobic" robot
robot that
appears to run away from the light.
A complete code example that will
accomplish this task is shown in Listing
2. If you retype this program, name it
"photophobe.ngc" for obvious reasons.

-a

Creating
Program

a

Multitask Control

One of the most important powers of
the RCX is that it is a multitasking
device. You can run up to ten tasks
"simultaneously" in one program. The
microcontroller in the RCX divvies up a
little bit of its processing time to each
task, so that, in human terms, things
appear to happen simultaneously. Of
course in microcontroller terms, it's
handling one instruction at a time, but at
very fast speeds.
The following program is a rudimentary, but fully functional, example of an
RCX program with multiple concurrent
tasks. The program is based on the "photophobe.ncq" program in Listing 2.
Added are separate tasks to play a little
song (the first notes of "Mary Had a Little
Lamb," or something close to it!) and
56 another set to reverse the motors and spin

if a touch sensor is activated. The touch
sensor is attached to Input 4, as shown in
Fig. 3, and mounted on the opposite end
of the robot as the light sensor.
When the program is run, the robot
exhibits three events:

BasicX-24 microcontrollers from NetMedia. Be sure to tune in!
P

Event 1. A song is played every few
seconds. This event is free-running, and
no other event in the program affects it.

keep your ROV from becoming a permanent part of the lake, bay, or ocean
bottom should something go wrong.
You don't need to go "high -tech," either.
A suitable piece of large PVC pipe with
a cap on one end and a makeshift acrylic
window on the other to hold the CCD
camera can get you started. Hoist the
watertight camera over the side of a
boat. You might need to add some low voltage lights to get pictures.
A surplus weather balloon filled with
helium (again, a tethered system) can
loft the CCD camera for some aerial
views. For the adventurous, you could
experiment with untethered helium balloons that release their helium after a
predetermined time (5 minutes, for
instance) and float back down to Earth.
If you would like to see future articles that deal with ROVs (land, sea, or
air) and telepresence systems, please
write to me in care of the magazine. P

Event 2. When a strong enough light
strikes the light sensor, the robot backs
away from it (of course, this depends on
how the motors and light sensor are
mounted on the RCX). The motors will
continue to run as long as enough light
strikes the sensor.

-

Event 3. When the touch sensor
mounted on the opposite side of the
RCX as the light sensor-is activated,
Event 2 is suspended. The robot reverses direction for a brief moment, then
spins on its axis. Finally it stops moving,
more than likely no longer facing the
same direction as it was. At this time,
Event 2 is reactivated so that the robot
will once again "run away" from any
light that shines into the light sensor.
See Listing 3 (let's call it "multitask.ncq'). It contains short comments,
marked using the double slash // characters. The comments serve to describe
the main functionality of the program.

Going Further
Of course, there's far more to Not
Quite C than we're has been discussed
here. The NQC download includes fairly robust documentation in Adobe
Acrobat format (you'll need a copy of
Adobe Acrobat on your computer in
order to read the documentation;
Acrobat is available free from www.adobe.
corn). The author of NQC, Dave Baum,
provides additional information on
using the language to program the RCX
in Dave Baum's Definitive Guide to LEGO
Mindstorms, published by Apress (ISBN:
1893115097).
As you explore NQC, you will discover that it supports a wide variety of
programming statements, loops, variable assignments, conditional expressions, and more. With NQC, you can
develop highly sophisticated programs
for the RCX robot, with a surprising
small amount of code.
Next month, we'll begin our indepth look at the powerful BasicX-1 and

AMAZING SCIENCE
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DON LANCASTER

Pulst Electrolysis Myths, Extracting
Acrobat PDF URLs, Versatìle Capacitor
Switching, Contactiess Charger Update,
and More
The contactless chargcomponents
that we
reviewed in the December 1999 issue of
Electronics Now were misidentified and
are really TDK products. Additional
details are at their Web site: www.compo
nent.tdk.com. Another manufacturer is
Panasonic, with their model PHS con tactless charger. Their Web site is www.
panasonic.com. The MUSE142. PDF online
e -zine reprint is now corrected. Sorry
about that.
Heads up.

er

Pulse Electrolysis?
There are claims kicking around the
Web that high-voltage pulses fed to
water easily generate "miracle" amounts
of hydrogen very cheaply. After a careful
review, I personally conclude these claims

are based on nothing but wishful nonthinking and appallingly incompetent
labwork. In fact, the known physics
turns out to be the exact opposite of the
claims.
Apparently the Ross County, OH
judge, who has found "gross and egregious fraud" and "a loose grip on reality"
involved in this claim, seems to agree.
First off, "Faraday's Law" is a pretty
basic electrochemical principle that has
gotten verified untold times. This law
clearly states that what you get out of a
cell terminal depends absolutely upon
the current through the cell.
Electrons in equal electrons out.
60
Second, electrolysis is a very poor

way to generate hydrogen. Almost all
commercial hydrogen gets produced
more efficiently and more cheaply by
the reformation of methane. Generating
hydrogen is simply not a problem; finding a dense and safe way to store it is.
STP (Standard Temperature and Pressure)
hydrogen has an energy density of 3.5 watt
hours per liter. Well, gasoline is three
thousand times better at 9600. Dense
storage is what the carbon nanotube excitement is about. (We looked at this back in

RESBN88.PDF, MUSE115.PDF, MU
SE120.PDF, and MUSE141.PDE)
Thanks to the Fourier Series of mathematical gymnastics, any old group of
pulses is exactly equivalent to a DC term
and some number of AC harmonics. We
saw proof of this in MUSE90.PDE
Except for carefully chosen exotic waveforms, all higher order harmonics are
normally very weak. Lots more on Fourier
is in www.tinaja.com/magsnOl.html.
Water has a dielectric constant of 81, so

NEED HELP?
Phone or write all your US Tech
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Don Lancaster
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,.y
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520-428 -4073
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Web: www.tinaja.com
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we could expect it to be hugely capacitive.
It should low-pass filter all higher harmonics dramatically and weaken them further.
Thus, a series of water cell pulses can get
analyzed as a DC level plus a few very weak
sinewave low harmonics.
To even suggest that the pitifully weak

audio harmonics can remotely approach
the microwave frequencies associated
with molecular hydrogen resonance is
absurd. Even if they did, there's flat out
not the tiniest shred of credible evidence
that anything unusual or unexpected would
happen. This is especially true since the
energy in a weak amplitude harmonic is
that harmonic weakness squared.
Let's take a look at how electrolysis
works. Figure 1 shows us some of the
properties of an electrolysis cell.
Electrolysis takes place from the current that results when a DC voltage is
applied to conductive water. Under the
threshold voltage near 1.28 volts, nothing happens. In the endothermic region
between 1.28 volts and 1.45 volts or so,
heat has to be added to the water for
electrolysis to occur. As much as one
sixth of all your stored hydrogen energy
can originate from ambient heat.
In this endothermic region, claims of
"stays cool" operation would be normal
and expected-because energy has to be
absorbed to produce the gas.
At a thermoneutral voltage of 1.45
volts or so, all of the stored hydrogen
energy comes from your electricity.
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Additional input energy is required,
though, to cover overvoltage effects and
system losses. If you go above the thermoneutral voltage, even more electricity
gets wasted as additional heat in an
exothermic reaction.
Naturally, there is no way to make a
profit from the endothermic region.
Although an electrolysis cell might be
up to one -sixth endothermic, the finest
fuel cell you could possibly build will, of
course, have to be one -sixth exothermic
or worse.
An optimum hydrogen generation cell
would apply its nearly constant voltage in
that endothermic region. All that superimposed sinewaves can do is move the system temporarily away from this optimum,
reducing the overall efficiency
Proof? Exotic Electrochemical Impedance
Spectrometry (EIS) instruments routinely

measure the pulse response of water and
other electrolytes. We saw back in
MUSE137.PDF how EIS sees use in
everything from cancer research to cor-

rosion protection.
The untold thousands of EIS tests
made day in and day out tell us repeatedly that super -efficient pulse electrolysis flat out ain't gonna happen. In fact,
they tell us the exact opposite.
There's also this new "hands off'
water faucet design using the Qprox
technology, which can be found at
www.gprox.com. All of their published
research clearly shows that very little
high- frequency energy ever gets even
remotely near the contacts of a water
droplet. Higher frequency energy is
instead internally converted to heat.
The Qprox faucet from Quantum
Research, in fact, requires exactly the
opposite operation than the claim for
the pulses: High-frequency losses are
actually carefully maximized.
As Fig. 1 shows, electrolysis current
is extremely nonlinear. It is trivially easy
to cause pulse power measurement
errors. Use of plain old average responding meters typically gives results
that can be low by 300% to 500 %. For
meaningful results, you have to use the
true rms methods we looked at in both
MUSE112.PDF and MUSE113.PDE
Even then, there are lots of hidden
"gotchas" to "gitya."
Figure 2 shows how the bulk properties of a water droplet act as a low -pass
filter. Such a filter will prevent most
pulse -energy components from ever
getting even remotely near the electrolysis terminals.
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Fig. 1. According to Faraday's electrolysis law,
the gram- equivalent weight of a substance
deposited, liberated, dissolved, or reacted at an
electrode is equal to the number of Faradays of
electricity transferred through the electrolyte.
One Faraday equals a charge of 96,519
Coulombs; one Coulomb equals the transfer of
6.281 X 1018 electrons. Maximum efficiency
occurs with a chosen and stable DC voltage in
the endothermic region. Extreme nonlinearity
requires true rms techniques if accurate measurements of input energy are to be made.

These outrageous and "not even
wrong" hydrogen-pulse -electrolysis claims
are easiest to explain as bad lab work.
Perhaps, a cell impedance mismatch plus
a lack of understanding got combined

with hugely misleading measurement
errors and possibly a failure to remove
excess water vapor from the output
streams.
If you feel otherwise, please show me

Fig. 2. A water droplet can act as a low-pass filter that largely prevents the high-frequency
pulse components from ever reaching the electrolysis terminals.
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/targethtmlfilename (C:\\Medocs\ \Muse\\Muse 145 \\grabURLs.html) def
/wanthtmloutput true def % set flag here if html output wanted
/workstring 65000 string def % temporary workstring
% checkline tests to see if a /URI followed by a space and string is present...
/checkline {( /URI Q search {pop pop truncateextra addURLtohtmlfile print ( \n) print
flush} {pop} ifelse } def
% truncateextra crops everything beyond the closing URL parenthesis...
/truncateextra { O search {exch pop exch pop } (There was a sting closing error. \n) print
flush stringclosingerror } ifelse} def
% /starthtmlfile conditionally creates a html file object and writes a html header to it...
/ws {writefile exch writestring} def % file writing utility
/starthtmlfile {wanthtmloutput { targethtmlfilename (w +) file /writefile exch def
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% /addtohtmlfile conditionally adds the current URL line to the htmlfile...
/addURLtohtmlfile {wanthtmloutput {( <A HREF= ") ws ws ( " >) ws ws (</A > <BR >\n) ws} if
}

def

% /endhtmlfile conditionally finishes up and closes the htmlfile...
/endhtmlfile { wanthtmloutput {(</UL > \n < /UL> \n \n) ws (< /BODY >\n</HTML >\n \n) ws

writefile
closefile} if} def
% ain loop.reads one line of the source pdf file at a time...
/grabURLs {sourcepdffilename (r) file /workfile % make a file to read
exch def starthtmlfile % start html file if wanted
{mark workfile workstring readline % read one line at a time
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credible and reproducible evidence.
Sorry, but third -hand anecdotal "urban
lore" hearsay from a few clearly misled
gullible folks won't hack it.
You'll find more hydrogen info at
www.tinaja.com/h2gasOl.html.
It sure would be handy to have an "at
the terminals" SPICE model of an electrolysis cell. I've been unable to locate
one so far, so this just might make an

interesting research project. Such

a

model clearly would eliminate pulse
electrolysis hogwash before it got out of
hand.

Electrochemistry Books
All the electrolysis fundamentals are
quite well known and have been kicking
around for several centuries. If you think
you've found something new, the odds
are overwhelming that you are making
the very same stupid beginning mistakes
that everyone else always does. There
are untold layers of subtle "gotchas"
here.
So, if you are at all serious about
exploring electrolysis, it makes the most
sense to start off with what has long
been in print. With this in mind, I have
gathered together a few of the better
electrochemistry journals, a few newsgroups, and texts for you as this month's
resource sidebar. A few of these are volumes in a series of ongoing books. I have
included only one sample of the series
titles. You can find more details or order
these titles by going to www.tinaja
.com/h2gasOl.html and www.tinaja.com/
amlink0l.html.

Sneaky Tricks With Capacitors
Several unique new circuits involve
repeatedly connecting two or more
capacitors to each other. Quantum at
www.qprox.com has a white paper and
numerous technical journal reprints on
this topic, mostly focused on faucet proximity detectors and on obscure
material like watching fruit ripen.
But by far the best paper of all is the
little known, seldom viewed, and under appreciated Application Note #3 from
Linear Technology, also titled Applications
for a Switched Capacitor Instrumentation
Building Block. Be sure to get their
LTC1043 data sheet at the same time.
Figure 3 shows where all these magic
tricks start. All of them are based on
switching a capacitor from an input
source and then discharging it into a second capacitor at a rate that you chose.
While CMOS analog switches such as 63

SINGLE ENDED
OUTPUT

IRF
STORAGE
CAPACITOR
DIFFERENTIAL
INPUTS

1µF

TRANSFER
CAPACITOR

R1

1µF

Fig.

3. This amazingly versatile capacitor- switching scheme offers unusual

the 4016 or 4066 can be used, special
switches with lower and more balanced
gate- charge coupling are the better
choices. One good example is the just mentioned LTC 1043.
Let's take a quick tour of some of the
amazing things you can do with a seemingly simple circuit.
By repeatedly connecting the first
capacitor to a pair of inputs and then to
the second capacitor, you can do a powerful differential- to single -ended conversion. Common mode rejection can
easily go beyond a stunning 120 decibels
for precise instrumentation op -amps.
This is superb for hum reduction or to
eliminate any ground loops, as well. You
also gain input isolation and possibly get
rid of a transformer-but only within
the limits of the specification of the
switches used.
If you put a small shunt resistance in
the positive or ground lead, this same
circuit can measure your supply current,
automatically translating the voltage to
something an op-amp can deal with
more elegantly. Thus, this switched
capacitor trick can easily measure millivolts near either supply rail.
By inverting the output switching so
that the upper switch goes to ground,
you invert the sample on your second
capacitor. This generates a negative supply voltage or inverts the input signal.
Use of multiple switches and capacitors
can get you accurate positive or negative
input multiples.
If the sampling capacitor is small and
your transfer capacitor large, you could
pile up a history of samples or integrate
your results over time.
The speed at which you flip the
switches determines how much energy
gets transferred how fast. This switching
acts like an electrically variable resistor,
one that can be digitally programmed.
Careful choice of sampling speeds gives
you voltage -to- frequency and frequen64 cy -to-voltage capabilities. Taken togeth-

circuit possibilities.

quite reliably, changes such as a hand
near a faucet or the ripening of fruit that
we mentioned before.
Many more examples of capacitor -tocapacitor switching techniques are
found in the applications note and in
various devices from Linear Technology,
Texas Instruments, Maxim, Dallas,
National, and others. More material on
the fundamentals of analog switches is
found in my CMOS Cookbook.
What can you come up with here?

Acrobat .PDF Link Extractor

er, these sampling speeds can also give
you precision digital multipliers.
By sampling your input at a known
frequency, you can do a synchronous
demodulation, detecting a very weak
signal out of very strong noise. These
schemes also once went by the name of
lock-in amplifiers, for very narrow
bandwidth tracking filters. Other syn-

Checking Web links in your .PDF
Acrobat documents can end up being a
real pain, especially if you have to verify
them one at a time. Our PostScript -aslanguage demo code for this month presents an easier way. This utility reads any
.PDF file and creates a new HTML file
that lists only the links in the order they

chronous demodulation applications

occur.

include the LVDT position sensors we
saw in HACKAR2.PDF.
As we've seen, Qprox uses narrowpulse- transfer capacitor switching to
sense very small capacitance changes

You can then view your created
GRABURLS.HTML output to find obvious spelling or misdirection errors.
Otherwise, you can view the file in a
browser and check the links immediately.

SOME ELECTROCHEMICAL RESOURCES

JOURNALS AND PUBLICATIONS
Analytical Electrochemistry
Electrochemistry Communications
Journal of Electroanalytical Chemistry
Journal of Hydrogen Energy
Journal of Power Sources
Journal of the Electrochemical Society
Surface Engineering & Applied
Electrochemistry

NEWSGROUPS
sci. chem. electrochem
sci. chem. electrochem. battery

sci. energy
sci. energy. hydrogen

BOOKS
Advances in Electrochemical Science
(R. Alkire)
Analytical Electrochemistry
(Joseph Wang)
Comprehensive Treatise of
Electrochemistry (Brian Conway)
CRC Handbook Series in Inorganic
Electrochemistry... (Louis Meites)
Electroanalysis (Christopher Brett)
Electroanalytic Chemistry (Kenji Hirasa)
Electrochemical Cell Design (Ralph White)
Electrochemical Engineering Principles
(Geoffrey Prentice)
Electrochemical Engineering: Science &

Tech... (Hartmut Wendt)
Electrochemical Hydrogen Technologies
(Hartmut Wendt)
Electrochemical Interfaces: Modern
Tech... (Hector Abruna)
Electrochemical Methods:
Fundamentals... (Allen Bard)
Electrochemical Process Engineering: A
Guide... (F. Goodridge)
Electrochemistry (A. Hamnett)
Electrochemistry for Chemists
(Donald Sawyer)
Electrochemistry in Mineral & Metal
Process... (R. Woods)
Electrochemistry on Liquid to Liquid
Interfaces (P. Vanysek)
Fundamentals of Electrochemical
Deposition (Milan Paunovic)
Liquid State Electronics of Insulating
Liquids (W. Schmidt)
Modern Aspects of Electrochemistry #33
(Ralph White)
Modern Batteries: An Introduction to...
(Colin Vincent)
Principles of Electrochemistry (Jiri Koryta)
Solid State Electrochemistry
(Peter G. Bruce)
Structural Effects in Electrolysis
(D. Scherson)
For more book details, see
www.tinaja.com/amlink01.htmL

NAMES AND NUMBERS
Adobe Systems

Natioral Semiconductor

PO Box 7900
Mountain View, CA 94039
800 -833 -6687
www. adobe. corn

2900 Semiconductor Rd.
Santa Clara, CA 95052
800 -272 -9959
www.r.ational.com

Avista Labs/Info Tech

Panasonic

316 W. Boone Ave., Ste. 250
Spokane, WA 99201
509 -444 -4200
www.infotch.com/atrista.htm

Panasonic Way
Secaucus, NJ 07094
201 -348 -7000
www.g anasonic. corn
1

Dallas Semiconductor

Quantum Research/Q -Prox

4401 Beltwood Pkwy. S.

651 Holiday Dr., Ste. 300
Pittsburgh, PA 15220
412 -391 -7367

Dallas, TX 75244
972 -450 -0400
www. dalsemi. corn

www.oprox.com

Information Display

R.F. Design

411 Lafayette St., 2nd Fl.

New York, NY 10003
212-460 -9700
www.sid.org

5660 Greenwood Plaza Blvd., #350
Englewood, CO 80111
303 -793 -0448
www.rfdesign.com

L -com

Synergetics

45 Beechwood Dr.
North Andover, MA 01845
800 -350 -5266
wwwL -com. com

Box 809
Thatcher, AZ 85552
520-428 -4073
www. tinaja. com

Linear Technology

TDK
12 Harbor Park Dr.
Port Washington, NY 11050
516-625-0100
www component. tdk. com

1630 McCarthy Blvd.
Milpitas, CA 95035
408 -432 -1900
www.linear- tech.com

Maxim
120 San Gabriel Dr.
Sunnyvale, CA 94086

800-998 -8800
wwwmaxim- ic.com

But best of all, there's a free new service on the Web called Doctor HTML.
This checks most any HTML document
for everything from bad links to spelling

errors to poor program structure.
However, they currently test only
HTML files. You can easily reach them
at www2.imageware.com /RxHTML or
just click on the HTML button on my
Guru's Lair homepage.
PostScript is exceptionally adept at
reading or writing nearly any file in any
format. This utility reads a disk-stashed
.PDF file one line at a time. Each line
then can get searched for the magic
/URI which has to precede a valid URL.
The URL then gets written to a log and
to an output HTML file.
As usual, you first bring this utility up in
any word processor or editor, modify it to
match your .PDF filenames and locations,
and then send it to Adobe Acrobat Distiller
or GhostScript to auto generate the new

Texas Instruments
PO Bcx 655303
Dallas TX 75380
800 -336 -5236
www ri. com
,

GRABURLS.HTML file. Finally, you
view the HTML link list, browse it, or feed
it to Doctor HTML.
One "gotcha ": Be sure to use double
reverse slashes in all your filename strings
every time you want a single reverse slash!
As written, this code recopies any duplicate
URLs Fixing dups is easily done. Details
are in http : //www.tinaja.com/nfo01.html.
A few very rare URLs that do strange
things with parentheses may generate errors.
A non -Adobe .PDF generator could conceivably be incompatible. The unusually long
string length used should freely pass most of
the image formats stashed elsewhere in your
.PDF file without overflow errors.

This ready -to -run GRABURLS.PS
utility and more on PostScript as a language are on my www.tinaja.com/post0l.html
or in www.tin aja.com /acrob0l.html.

New Tech Lit
Texas Instruments has started an

Analog Applications Journal. Recent topics covered were precision voltage references, synchronous inverting, and
crosstalk reduction.
A very useful fuel -cell link farm is up
at 216.51.18.233 /index_e.html. One source
of fuel -cell experimenter kits is Avista
Labs, whose Web site is at www.infotch.
com /avista.htm. The kit prices start under
$400, but it's more like $900 when you
add up all the necessary bits and pieces.
More fuel cell resources can be picked
up from www.Webconx.com/fuelcell.hhtm and
from my www.tinaja.com/h 2gas01.html.
The bottom line is that we simply are
not there yet with fuel cells. Big problems are costs, efficiency, and lifetime.
However, a lot of big bucks are being
thrown at these issues.
The latest self-published book by
analog wizard Bob Pease is his nontechnical How to Drive Into Accidents.
And How Not To. More at http://www.
tinaja.com/amlink01.html.
More on CD ROM recovery that we
looked at back in the January 2000 issue
of Poptronics: A free trial of a CD -R
Diagnostic utility is up at www.cdromprod.com. This code apparently allows
recovery of many CDs with trashed
directories or that insipid BURN bug.
A good possible source for odd networking cables and phone adapters is Lcorn. You can visit their Web site at
www.L -com.com.

Our two featured trade journals for
month are R.F. Design and

this

Information Display.
An interesting and unusual approach
to managing motor harmonics can now
be found at www.borealis.com in their
Chorus Technology. Often, though, I have
found the best solutions will mix fancy
computing and plain old hardware. My
own alternate solutions are found at
www.tinaja.com/magsnOl.html.
Most of the time, for many individuals and smaller tech startups, any

involvement with patents is virtually
certain to end up a net waste of time,
energy, money, and sanity. Find out why
and explore alternatives in my Case
Against Patents package, or check my
Synergetics ad, or search through www.tin
aja.com/patent01.html.
The latest additions to our bargains
at www.tinaja.com /barg0l.html include
thermoelectric power generators and
highly collectible circular slide rules.
Custom research solutions appear at
www.tinaja.com /infoOl.html, while my
(Continued on page 69)
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BASIC CIRCUITRY
CHARLES D. RAKES

"More Power, Igor!"
Working With High Voltage
month's subject is one that is
near and dear to any budding
"mad scientist": experimenting with
high-voltage circuits. Before we begin,
there is something that I must say even
if the publisher didn't insist on it.
Some of these circuits can be hazardous to health and life!
Do not attempt to implement or use
the information presented here unless
you are experienced and skilled with
these types of circuits and materials.
Working carelessly around high voltage
is about as smart as crop -dusting blindfolded or chewing on a plugged-in lamp
cord. I would very much like to see all of
you here safe and sound next month.

.-o

This

Jacob's Ladder
That being said, let's start with one of
the basics: a Jacob's Ladder. It is one of
the simplest high -voltage projects to
build that can grab the attention of most
everyone with its fantastic climbing
electric arc. The Jacob's Ladder is basically a single- component circuit that
requires a current- limiting high -voltage
source to power the climbing arc.
There are two readily available high voltage transformers suitable for this
application: a neon -sign transformer or
a gas -furnace igniter transformer. Select
a transformer that supplies at least 5000
volts at the lowest possible output current. The arc's best performance is
achieved with the highest possible output voltage. A 15,000 -volt, 30 -milliampere neon transformer is an excellent choice. When there are voltages
above 12,000 volts being used, the ladder's top spacing can be 2 inches or
greater. Such spacing can produce a
66 spectacular arc that will rise to the top of

T1
S1

`HIGH
VOLTAGE
OUTPUT

120V
AC

only one -half of the total output voltage.
That also reduces the "corona effect" at
each output terminal. Above a certain
threshold (a combination of voltage and
distance), the air itself breaks down and
becomes a conductor. The ionization of
the atmosphere gases causes the bluishB

`SEE TEXT

Fig. I. Neon -sign transformers are good
sources of high voltage for experimentation.
Several safety features are usually built into
these devices. For example, the center tap is
usually connected to the circuit's case
good
ground for eliminating potential shock hazards.

'12 -GAGE SOLID
COPPER WIRE
OR COAT HANGER

WIRE

-a

PARTS LIST FOR THE HIGH VOLTAGE SOURCE
(FIG. 1)

S1-Single -pole,

single -throw toggle

switch
T1 -6000- to 15,000-volt neon -sign

transformer

the ladder and jump off with a loud pop.
Before we move on to the construction stage, let's take a look at one of
these unique transformers and see what
makes it tick. The electrical circuitry of
a typical neon transformer is shown in
Fig. 1. The majority of these transformers are wound with the secondary winding tapped at its midpoint and connected to the transformer's metal case. That
arrangement reduces the insulation
material needed between the secondary
winding and the transformer's iron core.
With the center tap grounded, the voltage at each output terminal to ground is

`SEE TEXT
A

TO

TRANSFORMER
SECONDARY
WINDING

Fig. 2. A Jacob's Ladder is simply a pair of
solid wires that form a "V" shape. When a
sparkjumps the narrow gap at the bottom of the
device, it ionizes the air, creating a low- resistance path. The heat generated by the spark
causes the air around it to rise, carrying it up
the ladder. At the top, the spark breaks off. At
that point, the path of least resistance for the
current returns to the narrow gap at the bottom,
and the show repeats.

PARTS LIST FOR THE
JACOB'S LADDER
(FIG. 2)
Two lengths of 12 -gauge solid copper
wire or cloth hanger wire (see text)

pink glow that is called the corona
effect. When there is a corona discharge, energy is being consumed; the
discharge is a form of short circuit. That
is why in any well -designed high-voltage
circuit, attention to preventing corona
discharge is important.
The other unique feature of this type
of transformer is its ability to withstand
a direct short between output terminals
without causing damage to the transformer or producing an excessive increase
in the primary current. The transNEGATIVE
ION
OUTPUT

120V
AC

1N4007

F1

3 -5kV'

former's core is constructed in a manner
that limits the secondary output current
to a specific maximum value no matter
what the actual output load happens to
be. Another well -known electrical
device that takes advantage of that
unique transformer characteristic is the
electric arc welder.
Let's get back to building the Jacob's
Ladder. The ladder may be constructed
from 12 -gauge solid copper wire or
from a solid -wire coat hanger; the basic
shaping is shown in Fig. 2. Actually, just
about any size or type of wire can be
used as long as it will hold its form and
stay in an upright position. The actual
length of the two wires can be anything
from a few inches to over two feet. The
wire should be clean with all insulation
removed and no sharp or rough edges
along their length. The "V" shape
formed by the wires should be such that
the "A" dimension is just close enough
to start the arc and the "B" dimension
set at its maximum width where the arc
just makes it to the top. Both settings
will require some experimenting. NEVER
make an adjustment to the ladder with
the power on! Unplug the unit first and
then move the wires.
To hold the wires in place, simply
mount them in any suitable block of
insulating material; most plastics, hard
rubber, or PC -board material will do.
Don't use anything porous such as
will absorb moisture from the
wood
air and become a conductor at the voltages that we're working with. If you do,
the bottom line is that you'll be expending all of that energy with no pretty
show for it! Whatever mounting method
you use, make sure that it is stable and
won't fall over. If you accidentally yank
on the supply wires and the Jacob's Ladder
falls over on you while it is powered,
you'll quickly find out what it feels like
to be on the business end of a cattle prod!
Wonder why the arc rises to the top
of Jacob's Ladder? As soon as the first
spark jumps across the bottom of the
ladder, the air begins to ionize, lowering
the resistance path between the two
wires. That lets the transformer's maximum output current flow through the
arc and heat the air above it to a very
high temperature. That rapid rise in air
temperature causes the arc to climb until
it reaches the top of the ladder. Since it
can go no higher, the rising heat pulls
the arc up, stretching it until it breaks
the ionized path. Once the path is broken, the arc stops at the top and a spark

-it

Ti

.001 /10kV

'SEE TEXT

Fig. 3. Rectifying the high-voltage output of a
tapless high -voltage transformer makes a simple negative-ion generator. It's a good idea to
use four times as many diodes as their breakdown voltage indicates as a safety factor
against one diode failing.

PARTS LIST FOR THE
TAPLESS NEGATIVE -ION
GENERATOR
(FIG. 3)

C1- 0.001 -µF,

10,000 -WVDC capacitor

(see text)

D1D7--1N4007 1000 -volt, -amp
1

silicon diode
FI -Fuse (size based on TI's current
rating)
S1- Single -pole, single -throw toggle
switch
High -voltage transformer (see text)
Grounded power cord, output needle,
wire, hardware, etc.

TI-

HIGH -VOLTAGE
INPUT
R2
22 MEG
R1

R4
22 MEG

22 MEG

R7
22 MEG

R8
22 MEG

R3

22 MEG

R6
22 MEG

R5
22 MEG

R9
22 MEG

1

TO

R10
MEG

DIGITAL VOLT
METER INPUT

Fig. 4. When measuring high voltages with a
standard voltmeter, a divider such as this will
reduce the voltage by 200:1.

PARTS LIST FOR THE
HIGH -VOLTAGE PROBE
(FIG. 4)

R1R9 -22- megohm,
resistor
RIO 1- megohm,

/2-watt, 5%

1/4 -watt,

5% resistor

starts once again at the bottom of the
ladder to repeat the event.

Time To Clear the Air
A positive effect from a negative output? That just might be true when using
a negative -ion generator to clean the air,
and it could also improve your mood as
a byproduct. At least that is what many
studies show and manufacturers of negative -ion generators claim. My own
observations are that I feel more positive
when I'm around a source of negative
ions. If you would like to experience the
effects of negative- ion -treated air, build
one of the following circuits and see for
yourself if the experience is beneficial.
Our first negative -ion generator circuit is shown in Fig. 3. Transformer Tl
can be just about any low- current, high voltage transformer with an output of
3000 to 5000 volts without a grounded
center tap. If a tapless transformer can
not be found, our next circuit will be of
more use to you; we'll get to it in a
moment. The diodes shown are rated
for 1000 volts each. Since we have seven
of them in series, you would think that
that would be adequate for a 3000- to
5000 -volt circuit. However, it's a good
idea to use four diodes in series for each
1000 volts of transformer output. The
1N4000 -series diodes are cheap; using
four per 1 kV provides good insurance 67
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6. A solid-state circuit is the most versatile method of building a negative -ion generator. By
adjusting the frequency of ICI with R3, you can tune the circuit to the resonance of TI for greatest
efficiency. Any 12 -volt automobile ignition coil will do for Tl.

Fig.

Ifyou'd like to build a negative-ion generator but can find a tapless transformer, this
circuit will fill your needs. Note that two strings
of diodes are used instead of the single string

Fig. 5.

shown in Fig.

3.

PARTS LIST FOR THE
CENTER -TAP NEGATIVE -ION
GENERATOR
(FIG. 5)

C1-0.001 -gF,

15,000-WVDC capacitor
(see text)
D D50- 1N4007 1000-volt, -amp
silicon diode
F1 -Fuse (size based on Tl's current
rating)
Single -pole, single -throw toggle
switch
T1 -6000- to 15,000 -volt center -tap
neon -sign transformer
Grounded power cord, output needle,
wire, hardware, etc.

1

1

SI-

against a single diode going bad, causing
the other diodes in the rectifier string to
fail because too few diodes were used.
A sewing needle connected to the
generator's negative output makes a
good ion-launching terminal, or even a
sharpened piece of solid wire will do.
The needle should be pointed in a vertical position and located away from any
other component. If any of the circuit's
components give off a light blue glow
(corona effect), try adding another ion
launching terminal. If that doesn't fix
the corona discharge problem, try a
high- voltage spray such as "Fine -LKote AR." Those sprays provide an
insulation coating to reduce or eliminate
any high -voltage leakage. That particular product is stocked by Mouser
68 Electronics (958 North Main St.,

PARTS LIST FOR THE

Mansfield, TX 76063; 800 -346-6873 or
SOLID -STATE NEGATIVE 817- 483 -6888; Web: www.mousercom; eION GENERATOR
mail: sales@mousercom), but other similar
(FIG. 6)
high- voltage sprays are available from
local as well as mail order suppliers. The
SEMICONDUCTORS
only location where ion leakage is tolerICI -LM555 timer, integrated circuit
ated is at the output. Just make sure that
Q1- IRF511 power HEXFET transistor
the terminal(s) can not be touched!
D1- D35- 1N4007 1000 -volt, -amp
A good method for testing the ion
silicon diode
generator to see how well it is working is
RESISTORS
to place it in a 2- to 5 -gallon glass tank
Rl, R2-2000 -ohm, 1/4 -watt, 5%
(an empty fish aquarium is an ideal testtolerance
ing area) and to fill the tank with smoke.
R3- 25,000 -ohm potentiometer
Cover the top with a piece of cardboard
making the container as air tight as posCAPACITORS
sible and turn on the generator. If the
Cl, C2- 0.1 -p.F, ceramic -disc
ion generator is doing a good job, the
C3- 0.00l -p.F, 15,000 -WVDC (see text)
smoke should be greatly reduced in only
a few minutes. In fact, you should see an
ADDITIONAL PARTS
ion column flowing up from the needleAND MATERIALS
point stirring the smoke.
T1 -12 -volt automotive ignition coil
If your generator seems to be pro12 -volt DC power source, output
ducing a large amount of ions, then a
needles, wire, hardware, etc.
small fan might quicken the air cleaning
process by moving more air over the
output terminal.
ers for television and computer monitor
The actual value of output capacitor repair parts.
CI is not too critical, but the voltage ratIf a suitable high -voltage capacitor
ing is. Just about any value from 500 pF can not be found, a simple low -cost verto 0.01 µF will work, but the capacitor's sion can be built using a drinking glass
voltage rating must be greater than the and aluminum foil. Wrap and glue a
circuit's output voltage. [Making sure piece of aluminum foil around the inside
that the capacitor's working voltage is high of a regular-sized drinking glass; glass or
enough can't be stressed enough. I once used plastic is the only acceptable material.
a ceramic-disc capacitor in a 40-volt power Leave about 1/2 -inch of space around the
supply. I assumed that it had a 50-volt rattop of the glass. Wrap and glue another
ing; it was a 25 -volt device. Within 45 secpiece of aluminum foil around the outonds ofpower application, the capacitor burst
side of the glass with similar spacing.
into flames, setting the fiberglass -epoxy PC The two pieces of foil are the capacitor's
board on fire as well! It was a very thrilling plates with the glass acting as the dieleclesson in the use of components that don't
tric. Connect the outside foil to the genhave ratings clearly marked on them!
erator's ground circuit and the inner foil
Editor.] That type of high -voltage capac- to the output terminal. Electrically, the
itor is available from component suppli- connection order doesn't matter, but it's
1

-

best from a safety standpoint to keep
anything that can be accidentally
touched at ground potential. Don't
touch the capacitor even after the power
is turned off because it will retain a high voltage charge; discharge it first before
working on the circuit.
Incidentally, those that are familiar
with electrostatic devices will recognize
our "capacitor" as a Leyden jar without
its central charging electrode. Leyden
jars are typically used to store electrostatic charges from devices such as Wimshurst
electrostatic generators -just a few
more examples of "must -have" toys for
the budding mad scientist!

Measuring High Voltages
So far, we've been working with voltages that are higher than what we can
measure with a standard digital voltmeter.
A voltage -range extender circuit is shown
in Fig. 4. Nine 22- megohm resistors are
connected in series with a single 1megohm resistor to form a 200:1 voltage divider circuit. Almost any digital voltmeter can be used with this simple divider
to get an idea what level of output voltage
we're dealing with. Of course, there will
be some loading effect on the circuit
being monitored, but at least a general
idea of the output voltage can be obtained
using the divider.
If the digital meter used for testing is
set to its 100 -volt range, just multiply the
meter reading by 200. A 50 -volt reading
means that you are looking at 10,000
volts -so be very careful. A safe and sane
method to follow in taking a high- voltage
measurement is to unplug the unit first
and then connect the meter leads. Stand
back, plug the unit back in, and read the
meter. You just can not be too careful
when working around high voltage circuits. It's also a good idea to borrow a trick
from famed scientist and inventor Nikola
Tesla. Whenever he was taking measurements around some of his high- voltage
experiments, he always kept one hand in
his pocket. That way, any accidental contact with a live or still- charged circuit
would just result in a nasty shock. If the
discharge were able to pass from one hand
to the other, the current would pass
directly through the heart-only about 60
mA or so of current is needed to stop the
human heart! The bottom line is safety
last...as well as first!

Center-Tap Ion Generator
Our next negative -ion generator circuit (Fig. 5) uses a typical center-tapped

neon transformer as the power source.
Since the center of the secondary is tied
to case ground, a full-wave rectifier circuit is the way to go with this transformer arrangement. A 15,000 -volt transformer will output 7500 volts on each
side of the center tap with the peak voltage going slightly above 10,000 volts.
While we show 25 diodes in series for
each leg, the safety margin that we discussed before will de -rate the circuit to a
bit over 6000 volts. If you want, you can
increase the diode count to 40 units in
each string for a total of 80 diodes.
Output capacitor Cl is similar in use
and selection to the previous ion- generator circuit; you can use the homemade
glass version detailed above or any value
from 500 pF to 0.01 µF that can withstand the applied voltage. The generator
circuit produces a large output so use
several needles for ion launching. If a
variable 120 -volt transformer is available, use it to feed the neon transformer.
Doing so will give excellent control over
the generator's ion output.

A Solid -State Ion Generator
Our last circuit for this visit is a
solid -state negative-ion generator. This
circuit, shown in Fig. 6, is probably the
safest of the lot to build and use. A 555
timer IC generates a low- frequency
pulse that drives the gate of Q1, a power
HEXFET. The IRF511 in turn sends a
high- current pulse into the primary of
automobile ignition coil Ti. The secondary winding produces an output of
several thousand volts that is rectified by
diode string D1D35 to charge C3. The
ions are propelled into space from one
or more sharp needles. As before, C3
may be homemade or purchased.
Potentiometer R3 adjusts the frequency of IC 1; set it for the highest output voltage with the least input current.
Experiment with R3 for the best output
P
and circuit efficiency.
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FourIoOueMuItiTester

The high -efficiency QMT-100 also
features under- voltage lockout. Protection for the output includes over -voltage, over -current, over -temperature,
and short -circuit protection with
remote sensing. The output voltage can
also be trimmed to your needs. While
conventional transformer technology
utilizes a single core with multiple
windings to achieve a voltage step down ratio, the QMT-100's
100's Flat Transfer
technology uses multiple cores with single windings.
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THE MODEL 9004 FOUR-IN-ONEMulti- Tester combines four products
into one: an RF Generator, a frequency
counter, a function generator, and a digital power supply. Combining the most
needed pieces of test equipment into
one device is very useful for multitasking. For example, the multi- tester provides both a frequency source and a 60watt power supply to power test circuits.
Repair professionals and engineers will
find that it covers a broad spectrum of
test needs, while schools will see it run
plenty of experiments in analog, digital,
and RF circuits.
The RF generator covers a frequency
range from 100 kHz up to 110 MHz-the
commercial -FM band. Fixed internal AM
and FM modulation plus external modulation are supported. The function generator features unipolar-type squarewave
and pulse outputs to directly interface
with digital circuits -in addition to the
standard sine, triangle, and squarewave.
The 50- and 600 -ohm outputs match
standard audio impedances.
Applications for this state -of-the -art
unit include analog, digital and RF
experiments; service and repair operations; and research and development. It
is also meant for use in industrial sites
loaded with test equipment, but short on
bench space.
70
The 9004B's practical for service per-
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sonnel or the test bench, and simple
enough for a school lab. The touch of a
button can select the 5 -digit counter to
accurately measure the function generator frequency, the RF generator frequency, or an external input signal. All
functions are kept completely independent, providing functionality without a
clutter of switches and knobs.
The Model 9004 Multi-Tester has a
suggested retail price of $995.
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Converters
THE WORLD'S FIRST "QUARTER brick" DC -to -DC power converter with
a full 30 -amp current capacity, the
QMT-100, answers the continued
demand in the telecommunications and
industrial arenas for smaller yet more
robust electronic devices with lower
voltage and higher current requirements. Weighing only 75 grams, the
low- profile QMT-100 series of converters measure 1.45 X 2.28 x 0.50 inches.
Output levels include 2.5, 3.3, 5, and 12
volts with power levels of 100 watts.

CIRCLE

61 ON

FREE INFORMATION CARD

The QMT-100 "quarter- brick" DCto-DC power converter has a suggested
retail price of $75 per unit for orders of
500.

Broadband TelCom Power, Inc.

Trip Planning anti

Street Allas Software
DESIGNED WITH ENHANCED
global -positioning- system (GPS) and
Palm -Computing -platform support, the
latest software editions of TripMaker
Deluxe 2000 and StreetFinder Deluxe
2000 meet the needs of today's leisure

and business traveler. These editions
include an easy-to-use "kids' GPS" feature that keeps children entertained with
state trivia, points of interest, and fun
facts. Trip progress can be traced on a
"Planet Earth Navigator" screen.
For the business traveler, there's an
updated trip organizer that helps users
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the Internet, make hotel and airline reser(Continued on page PR -10)
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You may have heard that there's a more stable operating system for
your PC than Windows. You may have even heard that it operates

with more efficiency using less resources.
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A Linux Primer

But, is it the right operating system for your needs?

by Mary Margaret Merrill

Many Internet Service Providers are
using a UNIX operating system because
it is more stable and is less likely to crash
than Windows systems. An offshoot of
UNIX, Linux (pronounced LIH-nucks,
with a short "i "), is taking the Web World,
and many small businesses, by storm.
Linux was initially created by a young
student, Linus Torvalds, at the University
of Helsinki in Finland. He released version 0.02 in 1991, while version 1.0 of
the Linux kernel was released to the public in 1994. What makes Linux unique is
that it was developed under the terms of
the General Public License. The GPL
states that the source code must be freely
distributed. Anyone is allowed to make
copies for their own use, or to sell or give
to other people (with a few restrictions).
A copy of the GPL can be obtained at
www.gnu.org. Torvalds asked for volunteers to test and improve Linux. Thousands responded. Many developers contributed to improving the program that
would not have otherwise worked on it.
And, after seven years of continuing refinements, many computer professionals
feel that Linux is now better than Windows NT.
Linux is considered to be an excellent,
low -cost alternative to other, more expensive operating systems. Commercial operating systems, especially server systems
like Windows NT Server and Novell IntraNetware, can cost more than $400 for
a single copy and a limited number of user
licenses. Linux is available in several formats, called distributions. Each distribution has its own set of features and functionality that makes it unique. Some are
available as downloads from the Internet

at no charge, while others are distributed
on CDs or disks and have a nominal fee
associated with them.
Some of the features that make Linux
valuable are (1) true multitasking; (2) virtual memory; (3) the world's fastest TCP/
IP drivers; (4) shared libraries; and (5)
multi -user capabilities. Hundreds of people can use the one computer at the same
time over a network, via the Internet, or
by the serial ports of those computers.
Linux runs fully in protected mode, and
supports 32 -bit and 64 -bit multitasking.
Linux also has a completely free X
Windows implementation conforming to
the X/Open standard. Most existing X-

based programs will run under Linux
without any modification (X Windows is
a GUI system that runs on Linux and
UNIX operating systems similar to the
way Microsoft Windows X runs on top of
MS -DOS).
No matter what combination of systems you are running, Linux will fit easily into a Local Area Network. It provides
full and seamless support for Macintosh,
DOS, Windows, Windows NT, Windows
95 and Novell, all using their native protocols. And, it can do so with less RAM,
when provided with enough disk swap
space. It works more powerfully and with
more stability on large computer systems
and file servers than Windows -based programs. And, anyone who is technically
capable can fix bugs by merely changing
the code in question and recompiling.
According to an article by Scott Nipp
(Dec. 18, 1999), Linux is also a very capable desktop platform. Several core applications which most companies use are

already available for Linux, and many
more are on the way. Linux supports a
(continued on PR -2)
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(Linux, continued)

crosoft uses WinHEC (Windows Hardware Engineering Conference) and other
conferences to try to keep hardware deCorel WordPerfect Office. Netscape, velopments/developers either aligned or
along with several other Web browsers informed.
and numerous e-mail clients are also sup5. Microsoft promotes third -party
ported. With the more advanced window- software. Microsoft actively recruits busiing environments available, Linux has ness partners to do the job of using Mibecome just as easy to use as Windows crosoft platforms.
for many people. Its ease of use combined
6. Microsoft makes OEM deals. The
with support for common desktop appli- Corel Linux distribution is just the tip of
cations makes Linux very attractive.
the iceberg when it comes to finding alterNipp goes on to say that cost effective- native methods of having distributions
ness is the ultimate strength of Linux for available at initial boot time for civilian PCs.
a small business. Unlike other operating While hardware platform makers are stumsystems, a company can purchase a sin- bling over themselves to offer Linux -spegle "shrink- wrapped" version of Linux for cific systems, the amount of public cogniunder $50. This single copy can legally zance of these platforms is muted because
be installed on every single machine in it's currently a distributed, non -unified eftheir entire organization, whether there are fort to communicate the benefits.
7. Platform efforts. Currently, Mitwo or two thousand. This means that you
do not have to incur the cost of properly crosoft's breadth is from 32 -way Intel syslicensing the operating system on every tems down to micro- browsers and HHC/
PPC machines. Linux platform breadth
machine in the organization.
Linux is a competitive solution for runs from 8 -way to tiny kernels. Of
managing a local network, serving in the course, Microsoft doesn't play on dozens
following capacity: (1) file server: SMB of non -Intel platforms.
In contrast, Bob Brand states in a reprotocol (Microsoft Windows, IBM OS/
2), Novell Netware, AppleTalk, NFS, cent article that "Compared to other opetc...; (2) print server; (3) fax server; (4) erating systems, it (Windows NT/2000)
dial -up connection server; (5) Internet ac- turns in sluggish performance, has stabilcess sharing (built -in network address ity problems (it can crash), and suffers
translation/firewalling ability); (6) back- security flaws (hackers can break in). Yet,
up server; and (7) CD -ROM sharing. in spite of glaring weaknesses, NT conLinux behaves well in heterogeneous net- tinues to grow in popularity."
In its current state of development,
works, such as a UNIX/Mac/Windows
mix. Linux can also emulate Novell Net- Linux is too cumbersome to install and
ware or Apple.
use by the vast majority of everyday PC
However, Tom Henderson of Extreme users. However, Linux is very Internet Labs (Dec. 20, 1999) feels that Microsoft friendly (it is the system of choice for
Internet Service
still has the following advantages over large and small ISPs
Providers). PC users can find low -cost (or
Linux:
1. Microsoft communicates. Mi- no cost) popular applications like word
crosoft sends the following e- mails, most processing, spreadsheets and databases
of them weekly: Microsoft SmallBiz, that run on Linux machines. More is beMSDN Flash, Exploring Windows, Press - coming available all the time. Usually
Pass, Windows Platform News, TechNet Linux applications do not have the graphFlash, Microsoft This Week, Office News ics and advanced features found in many
Service, Special Alerts/Flashes, and Spe- of today's Windows programs, although
the Linux graphical environment, X Wincial Editions.
2. Microsoft promotes its own prod- dows, gets closer and closer to "Winucts. Whether you like the promotion or dows." Linux runs Netscape as its Web
not, it's a largely unified message brought browser.
Linux is not Windows. The process of
to the public around the world. And, there
installing Linux on older computers (386,
are just five websites to transverse.
3. Microsoft educates users. Mi- 486, and Pentiums) with CD ROM loadcrosoft Press, coupled to its education pro- ed software from commercial vendors
grams, is a unified vehicle to permit rapid opens this operating system to a larger
adoption of its products. No parallel Linux user base. However, learning how to configure Linux so that the user can play
program exists today.
4. Centralized hardware liaison. Mi- music on a CD ROM, share printers, connumber of productivity suites for offices,
such as StarOffice, and (coming soon)
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nect to an ISP and many other networking tasks can take days of painstaking (and
very often frustrating) reading and exploration. Keep a Linux guru on hand.
Overall, Linux is not for those who
wish to run their software "out of the

box." People who are not "techies"

-

Management

In Search of the Right Search Engine
The Internet can be a valuable tool to you and your service business. But
how do you get around the "Information Super Highway" without a map?
Use the many "electronic" guideposts to point you in the right direction.

should look toward commercially available products, since most of the commercial software you may be used to using
simply doesn't exist for Linux (but some- by Richard Ensman
one's working on it). Installers should
have some familiarity with UNIX and
Getting computerized is a must for sersome PC hardware knowledge.
vice dealers. You need it to get technical
To find out more about Linux, start at information from the manufacturers, and

the "official" Linux Home Page, for exchanging repair and management tips
www.linux.org. There you will find an infinite trail of resources, each with its
unique slant on Linux. For business applications, visit www.linuxbusiness.com/
gn1. There you will find a number of different business solutions via Linux, including the results of benchmark testing
and case studies of companies actually
using Linux systems. A rather extensive
library of preferred reading is available for
"Newbies" (those unfamiliar with Linux),
many of which include versions of Linux
on CD, such as the WordPerfectfor Linux
Bible (retail $39.95). It contains the full
Personal Edition of WordPerfect 8 for
Linux, as well as a full version of Linux.
Some of the books that show appeal for
beginners include Linux in a Nutshell: A
Desktop Quick Reference, Linux at Work:
Building Strategic Applications for Business, The Complete Idiot's Guide to
Linux, Teach Yourself Linux in 24 Hours,
and Using Linux. Many of these books are
reviewed online.
Another interesting site is www.
LinuxPowered.com. A large number of
recently written articles about Linux are
available here which address performance
appraisals of different operating systems,
the concerns of Microsoft Corp. regarding Linux, and the opinions and research
of current Linux users.
Some other sites worth visiting are:
www.linuxhome.org, www.linuxnewbie.

erg, www.linuxtelephony.com, and
www.linuxtoday.com. MacIntosh users,
check out www.linuxppc.org, a site devoted to the use of Linux on Power Macs.
The bottom line is this: as an alternative operating system, Linux shows a lot
of promise. Its stability is legendary, its
capacity desirable. When the software can
meet your particular needs (do some research), it is certainly worthy of your con§
sideration for your business.
April2000
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with your peers on NESDAnet. But the Internet offers access to many resources that
can help you in other areas of business
management and in your personal life.
If you've wandered around the World
Wide Web for any length of time, you
know all too well that this internet resource is enormous in size and scope. The
Web is an overflowing collection of tens
of millions of different sites. It ranges
from polished to amateur quality and from
simple to complex in content and format.
And you learn early on that it's not always easy to find what you're looking for.
When you begin to hunt for information on
a particular topic, you might spend hours
in a fruitless search, or become tangled in a
Byzantine cyberjourney that produces nuggets of information alongside piles of junk.
Here's where search engines come in.
Search engines, in their simplest form, attempt to catalog or index some part of the
Web (or in the case of the large engines,
most of the Web). Some search engines
catalog other internet resources as well.

-

If used properly, search engines make
navigation much easier.
While many computer users liken
search engines to the old-fashioned card
catalogs in libraries, the analogy isn't corand there are
rect. Each search engine
a lot of them
categorizes information
in a unique manner and searches the Web
differently. What makes things even more
complex is that search engines, like the
Web itself, are constantly changing in format and scope.
While trial and error is still a good way
to familiarize yourself with the capabilities of search engines, these suggestions
will help you master the search process:
Use the forms. Most engines offer
simple and advanced search capabilities.
The easiest way to begin a search is to
use the fill-in- the-blank form present on

-

-

an engine's home page.

Read the instructions. While the
quality of user assistance varies, most
search engines offer instructions, either in
the form of "help" or "FAQ" (frequently
asked questions) pages. They usually explain the mechanics of the engine in nontechnical terms: how sites are categorized,
how to conduct a search in the most efficient manner possible and, at times, how
to ask for clarification on thorny points.
You can usually access the help menu
from an engine's home page.
Think about your search terms before starting. You can conduct a search
on any word or phrase you want. A few
engines even allow you to conduct a natural language search (for example, "What
have you got on personnel management
techniques in the Soviet Union ? ") But
don't be fooled by this freedom; overly
broad searches will yield cumbersome
and often ill- matched results. Time spent
in defining your search terms is usually
time well -spent. Let's say, for example,
that you're interested in searching for information on quality assurance. Some
advance thought, coupled with your
knowledge of the field, might prompt you
to search on "quality management," or
"process control"
Match the tool to the job. Each search
engine is unique. Familiarize yourself
with at least several so that you know instinctively which is best for a particular
search. For example, you might find that
a directory- oriented engine like Yahoo!
(www.yahoo.com) is useful for collecting
general information on a topic quickly.
You might find that another engine that
searches site text, like AltaVista
(www.altavista.com), will help you conduct a longer, but more exhaustive search.
Don't, incidentally, assume a relationship
between the number of sites generated by
a search and the quality of the engine.
What counts is the quality, timeliness and
focus of the sites themselves.
Seek variety. Many search engines offer multiple ways to conduct searches. Ya(continued on PR-4)
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(Search Engines, continued)
hoo!, for instance, offers five search methods as of this writing, and allows you to
specify the cyber-locations (such as general Yahoo! sites, news, events) you'd like

to search. Lycos (www.lycos.com) allows
you to customize your searches to people, pictures, sounds, companies and oth-

er broad parameters. When confronted
with an option, you don't have to select a
search method, however; most engines
will default to whatever search technique
the system labels as most appropriate.
Recognize the difference between directories and indexes. A simplistic explanation: Search engines using a "directory" approach attempt to categorize Web
sites by topic. Engines using an "index"
approach attempt to categorize sites on the
basis of the appearance of key terms and
phrases there. Directories often allow you
to search for general information with a
minimum of time and fuss; indexes, on
the other hand, may allow you to search
for very precise information or sites associated with obscure topics most efficiently. If, for instance, you're trying to find
information on a general subject, say
"product promotion techniques," you
might be better off searching on that subject using a directory- oriented engine. If

NESDA Corporate Members
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Computer Parts Unlimited, Inc.
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Diversified Parts
Electro Dynamics, Inc.
Electronic Software Developers
Gernsback Publications
Hitachi Home Electronics (America) Inc.
Howard W. Sams & Co.
Independent Dealer Services, Inc.
JVC Service & Engineering Co.
KeyPrestige INS, Inc.
LeadingEdge Solutions, Inc.
Metris Direct
Moore North America
National Electronics Warranty (N.E.W.)
Nintendo of America Inc.
Pacific Coast Parts
Peg Perego USA, Inc.
Philips Consumer Electronics
Pioneer Electronics Service Inc.
PTS Electronics Corp., Inc. (Life Member)
Sencore, Inc.
SFS Corporation
Sony Service Company
Tandy Retail Services
Toshiba America
VAC Service Corp.
Warrantech CPS Corp.
B &D

ISCET Sponsor Members
Gernsback Publications
¡Ti' Technical Institute
Sencore Inc.
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you want to find information on product
promotion techniques at specific companies, you might be better off using an
index -oriented engine to search on company names. The substantive differences
between the directories and the indexes,
though, will vary from topic to topic; the
more you practice, the more you'll gain a
feel for what's right for you.
Learn how syntax and word patterns affect searches. Some search engines attempt to "score" the number of
times a particular word or phrase appears
in a site's text. In other cases, a computer
program (or even human intervention)
might determine how a site is tracked and
categorized. By understanding the process
each engine uses, you're in a better position to conduct quick searches; visit the
"help" screens of your favorite search engines to find out. Learn, too, whether your
favorite engines allow you to search with
symbol (such as the
a "wild card"
asterisk *) that substitutes for part of a
word or phrase that you don't know. Wild
card searches might turn up more hits than
you want, but they may also allow you to
uncover sites you didn't know existed.
Use the search aids. Search engines,
primarily directory- oriented engines, attempt to categorize sites in hierarchical
menus. For example, sites related to
"health" may be grouped together, with
sub -directories further grouping sites on
"child health," "diseases," "preventive
medicine," and other health subjects.
When you need information on broad subjects, you may be better off using a
menu -driven directory than roaming freely through the Web using a wide assortment of search terms. Many engines offer
"rankings," arranging sites in order of the
statistical probability they'll meet your
needs. Ranking is far from an exact science, but if your search yields a thousand
hits, a rank -ordered list is better than an
indiscriminate collection of all of them.
Look for more engines to offer reviews of
popular sites (Magellan, www.mckinley.
corn, for example, is already doing this)
to save search time.
Learn the Boolean basics. Computer
programmers know all about Boolean opthe quasi -algebraic commands
erators
that make computer code work and, in the
case of the Web, help define searches. You
don't need to become an expert in Boolean logic to perform Web searches, but if

-a

excruciating search into a simple one. For
example, by placing the operator "AND"
between the words "home" and "construction," you can often narrow the search to
sites concerned with "home construction"
The Web is not always simple, however.
Each search engine uses Boolean terminology in a slightly different manner. One
engine, for instance, might assume that
the words "home construction" deal specifically with that topic. Another engine
might assume an imaginary "OR" between the terms and call up sites dealing
with "homes" and "construction." Still another engine might use algebraic symbols
instead of words. The secret: once you've
settled on your favorite search engines,
review their "help" pages to learn their
search logic.
Use quotation marks. Often, when you
place quotation marks around a search term,
the engine will attempt to retrieve sites that
match your terms exactly. But remember:
this is not always the case; check the "help"
section of each search engine to find if quote
marks are required.
Be careful of symbols. If your search
teens and phrases contain symbols or numbers, you may be headed for trouble. Each
search engine interprets symbols in different ways; even experienced Web users have
difficulty here. Best advice: limit search
terms to text unless absolutely necessary.

Remember: the "big" engines aren't
the only game in town. Search engines
like Yahoo!, AltaVista, eXcite (www.
excite.com) and Lycos are well- known,
but they're not the only engines available
to you. Hundreds of specialized search
tools exist on the Web today, many of
them focusing on highly specific subject
matter. Want information on North American corporations, for example? You can
use almost any search engine, but BizWeb
(bizweb.com) will allow you to conduct
fast, tightly-focused searches on companies or product -related subjects.
Run lots of engines at once when the
time is right. Not sure which engine to
use for a particular search? Consider con-

ducting a meta search. Metacrawler
(www.metacrawler.com) and Savvy -

-

search (129.82.102.175:2000/form), for
example, will submit your query to a number of different search engines. The only
problem, of course, is that the search may
and very possiresult in duplications
bly, a sprawling, disorganized collection
you learn the basics (just the terms of sites to visit. Still, if you don't know
"AND," "OR," and "NOT" will give you where to begin, this strategy might help.
Search the search engines. As the
tremendous power) you can transform an
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OpenText: www.opentext.com
sites are forming all the time, new links
SNAP: www.snap.com
are established, and new content appears
WebCrawler: www.webcrawler.com
on existing sites. So if you're unsuccessWeb Places: www.webplaces.com
ful in your search for up -to -date informaYahoo!: www.yahoo.com
tion on "intelligent furniture" on Monday,
When time is short and you don't
check again on Friday. Conducting a new
search a few days or a week later is some- know where to start, try a metasearch
times more effective than trying a differ- engine first. They can yield some very
satisfying results:
ent search engine.
All -In -One Search: www.albany.net/
Don't overlook the obvious. If you
allinone
know exactly what you're looking for on
Ask Jeeves: www.ask.com
the Web, and you suspect that a particular
Ask Jeeves for Kids: www.ajkids.com
company or organization might host a Web
Dogpile: www.dogpile.com
site focusing on that topic, check the orga(Deja News, etc.)
Findlt!: www.itools.com
Don't limit yourself to the Web. The nization's print advertisements to see if they
Inference Find: www.infind.com
the
take
a
guess;
a
Web
site.
Or
mention
internet has many other resources available
Mamma: www.mamma.com
to you in your quest for information. For site address may be easier to find than you
MetaCrawler: www.metacrawler.com
example, some 20,000 news groups lists think. If you're searching for a site run by
MetaFind: www.metafind.com
of people who correspond electronically on the ABCD Company, search on the comunder
OneSeek: www.oneseek.com
find
the
site
name;
you
might
a
home
pany's
find
subjects of mutual interest
SavvySearch: www.savvysearch.com
on the Internet. Usenet is an internet re- the address ABCD.com.
Search.Com: www.search.com
Stay abreast of the search engines.
source devoted to these groups, and Deja
Search Engine Watch: www.search
News (www.dejanews.com) is a search en- Just as the Web itself is constantly changenginewatch.com
enSearch
the
search
engines.
ing,
so
are
of
spegine that points you to the groups
And finally, to search for audio, video
cial interest to you. If you're interested in gine sponsors are constantly seeking ways
what other people have to say about a par- to catalog and index more effectively, and and images, try
Arriba Vista: www.arribavista.com
ticular subject, a company or a product, sub- make retrieval of sites easier. The future
§
refined
Scour.Net: www.scour.net
and
more
focused
will
bring
be
able
You'll
soon
mit a DejaNews query.
to retrieve postings and, if you wish, join search techniques. So check in with the
"help" or "FAQ" pages of your favorite
lists of interest.
Develop a personal search strategy. engines every once in a while. You may
Once you become familiar with the avail- be surprised at the changes and improveable search engines, you can develop a per- ments explained there.
A wide variety of multi-media resourcsonal search strategy: a sequence of search
routines you can follow until you obtain the es are becoming readily available: sounds,
Cross
information you want. Your personal search snippets of television shows and movies,
VCR Model Number Cross Reference
strategy is unique: it will begin with a par- even personal reference information you
and VCR Parts Cross Reference
ticular engine that typically gives you the choose to store on the internet! You have
and
enremain
interested
reason
to
investment
of
good
VCR Cross Reference, Version Eight VCR Model
best results for the smallest
and VCR Parts Cross Reference. 172 pages. Contains
time. It then moves to one or more succes- thusiastic over these developments: they'll
1,972 models and 7,810 parts. Three -hole punched;
sive engines if you need more results. Your put a world of resources at your fingershrink wrapped.
$19.95; postage $4.00
strategy might culminate in a search of other tips, as well as a world of search tools that
VCR Cross Reference on Disc
can help you find whatever you want,
internet resources.
Ver. 8.0. One 31t2 disc. For IBM PC AT/XT or
Track your searches. If you haven't whenever you want it.
compatibles. Model search by manufacturer or
description. Contains all new models and parts listed in
used search engines much, record exactly
the version eight book. New faster search engines.
how you conduct each of your searches. MORE SEARCH ENGINES
$39.95; postage $4.00
The Web offers numerous search enEventually this log will provide you with
Allow 45 weeks delivery when using personal checks or VISA
the guidance you need to conduct gines, and more are forming all the time.
and MasterCard. Money orders and cashiers checks processed
Visa; O MC
Check;
immediately. Payment
advanced -level searches or design your Here are a few of the more popular engines:
Cm! Exp.
Amour
Altavista: www.altavista.com
own strategy. The bottom line: by logging
Card No
eXcite: www.excite.com
your searches, you'll eventually save time
Galaxy: galaxy.tradewave.com
and boost your productivity on the Web.
Name
GoTo: www.goto.com
Bookmark favorite sites. If you roam
Business
HotBot: www.hotbot.com
the Web at random, you'll quickly forget
Address
InfoSeek: www.infoseek.com
where you've been. So establish electronCity
Lycos: www.lycos.com
ic "bookmarks," available in your interzip
state
Magellan: www.mckinley.com
net access software, to remind you of faMSN: www.msn.com
Maw
vorite sites. Bookmarks will make return
Net Find: www.aol.com/netfind
visits effortless.
Member. O ISCET; NESDA; O Non -member
Northern Lights: www.northernlights.
again.
Texas residents multiply dollar value x gt/% for taxes.
and
search
search
Search and
Foreign shipments please add international postage.
corn
The Web is constantly changing. New
Send to ISCET, 2708 W. Berry St., Ft. Worth TX 76109

number of search engines proliferate,
many users wonder which engine is best
for searching specialized subject areas.
Enter Search.Com (www.search.com).
Not only can you submit conventional
searches at this site, but you can scan a
long list of available search engines and
select one or more that seem especially
appropriate for a particular search. Another place to start is Search Engine Watch
(www.searchenginewatch.com), whose
page on specialty engines includes sites
that search archives of discussion postings
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very helpful at solving everyday minor
policy problems. However, the majority
of them have been totally ineffective in
resolving problems of relevance to the
service community. This includes, especially, the topics of warranty rates based
on our cost of doing business, and receiving a profit on parts.
Using 'honey' instead of 'vinegar' continues to promote good relations
It appears the people we must start nebetween servicers and manufacturers. Now we must survive.
gotiating with are the presidents of sales and
marketing. These are the people who truly
by Vic Gerry, Chairman
reimbursements, and regional or individ- control the purse strings, and allow for the
few bread crumbs that trickle into the serNESDA Industry Relations Committee ual negotiations of those rates.
vice industry. So where do we begin?
Now, at the beginning of a new centuFirst, our publications must reflect
In the product service arena, NESDA ry, the service industry finds itself in dire
more
news of the industry; news that afhas always worked to achieve situations straits. Many service companies scaling
fects
the
average service center owner and
that were optimally fair and useful to ser- back operations, changing directions or
manager.
We also need more editorials by
vicers, manufacturers, and consumers. closing their business entirely. Not only
our
association
leaders to reflect the attiOver the years, we have spent countless are the smaller service businesses affecttude
that
the
number
one issue is "monhours meeting with the national service ed, but many of the large, seemingly effiey." We can't continue to work for less
managers of the major consumer electron- cient, and well- managed service centers
ics manufacturers. In working with these are hurting financially, while others have than our costs of doing business ( "I lose
people, we have favored non- confronta- been forced to close. What does this mean twenty bucks on every item I repair under
tional dialog and cooperation over loud for those of us who remain in the product warranty, but I make it up in volume."
Asinine, isn't it ?)
but nonproductive rhetoric.
service industry? In some cases, the comSecondly, through our contacts with
Over the years we have resolved many pany has increased business, obtained new
the
manufacturers we must arrange meetissues that have benefitted everyone in- technicians and been able to negotiate
ings
with the manufacturers' heads of
volved. One notable example was Pana- slightly higher rates with some manufacsales
and marketing. We must convince
sonic's acceptance of NESDA's costs -of- turers. Others have joined together to form
those
people that keeping their authorized
doing- business formula for negotiating service consortiums, geared for high -volservice
centers alive and profitable is in
individual rates on in- warranty home ser- ume discounted service across a large geotheir
best
interests. We should present a
vice. However, most of our successes have graphic area. However, most owners and
been in response to new policies imple- managers are working harder and mak- program that stresses the need for competent service of their new products, such
mented by individual manufacturers. Our ing less profit.
as HDTV. We should be prepared to point
efforts have not resolved the major dilemWhat can we do about this? We could
mas that servicers face because of the continue the way we have for 50 years, or out that we, the independent service dealcombined actions
or inactions
of we can change our tactics and directions. ers have delivered, and can continue to
provide the highest quality of service to
the manufacturing community.
In our ongoing dealings with the manThe service industry has achieved lit- ufacturer, the service representatives that our mutual customers. We have to stress
tle manufacturer recognition, much less we have met with on industry relations the importance of independent service,
attention to the subject of warranty rate level have been extremely congenial, and and how good service helps manufacturers sell new products.
Thirdly, and most importantly, we
Become a Certified Electronics Technician With
must be prepared to stand together. We
eractive Study Modules Using Electronics Workbench
must educate our members and, especial"Hands -on" study guides offer interactive simulation, and include
ly, our nonmembers about the need to asmultiple- choice questions that make use of the virtual lab capabilities
sociate for survival. We have to spread the
Note: Student Electronics Workbench is rrequired for use with Study Guides
word to more servicers about knowing
Quantity
Member
Non -Member
their real costs of doing business.
Student Electronics Workbench, Version 5.0
01$69.95 ea.
01$89.95 ea.
We must lose our fear of "the guy down
Associate CET Interactive Study Guide (78 questions)
01$39.95 ea.
$49.95 ea.
the street with the lower prices" who dicJourneyman CET Consumer Study Guide (35 questions) 101$49.95 ea.
01$59.95 ea.
tates our rates. Nor can the manufacturer
01$59.95 ea.
Journeyman CET Industrial Study Guide (28 questions) 01$49.95 ea.
continue to rely on "the guy down the
Name
street who will accept the low rates if you
Address
don't." That guy is not there anymore.
Zip
City
State
Let's go forth into this 21st century,
Phone
Total Enclosed $
and make your own destiny.
Member of: a NESDA l] ISCET
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for NESDA and Industry Relations

-

Visa

MasterCard

-

No.

Exp.

Please allow 4 -6 weeks for delivery when using personal checks. Money orders, cashier's checks and
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Mr. Gerry is owner of Page TV in
Bethpage NY. He can be reached by
phone at 516- 931 -7617, or via e-mail at
NESDAirc@aol.com.
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PEAK COMPUTING
(continued from page 43)

move other cards, if necessary, to free
up a PCI slot next to it.
If your PC has on- motherboard
sound circuitry, you have it even easier. Check the documentation for your
system's motherboard to be certain,
but disabling on -board audio is usually
as simple as going into your machine's
CMOS Setup on bootup and selecting
the appropriate audio menu. Some
kind of "enabled /disabled" option will
be available. If you also have to change
a jumper setting, your motherboard's
manual will tell you; but this is most
often not the case.
You're now ready to install the
Montego II. As we normally do, we'll
abstain from reiterating all the steps
found in the manual, which is a good
guide from this point on. It was only missing the uninstall details we filled in above.
Basically, you'll be inserting the
card and connecting it to the I/O Board
with a cable. You'll also have to connect your system's CD- or DVD -ROM

drive to the Montego II.
Then it's off to driver and software

on page 37). Combined with your new
hardware, this software is the replace-

installation- automated

ment for thousands of dollars of
recording gear. You can synchronize
multiple MIDI and digital -audio tracks
(exactly how many depends on your
PC's resources), and play and record
them in real time (again, check out this
month's PC Tech feature for more on
this).
Right out of the box, the Montego II
Home Studio lets you make or enjoy
beautiful music. Add a killer set of
speakers, and you may never touch
your stereo again!
As always, if you want to get in
touch, feel free to contact me care of
Peak Computing, Poptronics, 500 BiCounty Blvd., Farmingdale, NY 11735,
or directly via e-mail at selinakyle@
P
techie. com.

processes
that begin once Windows boots,
detects the new card, and asks for the
disc that came with the Montego II.
You're just moments away from aural
delights when you insert that CD.

SOFTWARE TO START
With the card installed, your system
will be ready to provide noticeably better
sounding audio. Unless you had another
studio -quality card installed (and why
would you be upgrading if you did ?), you
should find that games, MP3s, and just
about anything else coming out of your
speakers sounds crisper and more
vibrant-MIDI files will have added realism, explosions will suffer less distortion,
quiet moments in music will be truly quiet
... you get the idea.
But should you want to use the card
for what it's really intended -for stu-

dio- quality audio -consider experimenting with the included version of
Digital Orchestrator Pro (more on this
in the article "Making Music on a PC"
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is ... Right?
Or, at Least Necessary
To Err

Growth involves risk. Are you willing to take a chance for success,
or are you simply trying "not to fail ?"
by Jeffrey Tobe CSP

Most people are not comfortable with
errors. We have been taught from an early age that "to err is wrong." We learn early that it is good to be right and bad to be
wrong. These values are all a result of our
educational system, which, when you
think about it, rewards us by grading the
number of right and wrong answers. It
teaches us that we will be rewarded in life
for being right and that we will have limited opportunities if we make mistakes.
The notion of not being able to make
mistakes is still evident in every facet of
our adult lives. There are few servicers
who are willing to admit their mistakes in
a very public arena. We tend to take risks
only on a private level where we will not
be found out.
This attitude makes sense in many circumstances. You wouldn't want your stockbroker to be wrong too many times. You
would assume that the engineer did not
make too many mistakes when designing
the bridge you drive over every morning.
And, every time you board an airplane, you
are betting that the pilot is not overly comfortable with making too many errors.
But, when it comes to your business,
to err is not wrong! Mistakes are a necessary by- product of the creative process. If
you are willing to accept the norm because
that is the way it's always been done, if
you are prepared to sell the same old product because it's an old mainstay, then you
are not exercising your "risk muscle" and
your creative genius can only be stifled.
As cliche as it may have become, try "coloring outside the lines" and see what happens. As Benjamin Franklin once said,
"The man who does things makes many
mistakes, but he never makes the biggest
mistake of all
doing nothing."
One of the biggest reasons we don't
tend to take risks when confronted with
the many challenges we face is FEAR.
Fear keeps us from turning that "one-ina- million" idea into reality. Fear is the
greatest hindrance to successful risk tak-

-
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ing and to performing our best under pressure. To keep ahead of change and to successfully confront the many challenges we
face in this industry, we need to learn how
to overcome this obstacle.
The good news about the fear of failure is that we have plenty of company.
Everyone is afraid when taking a risk or
tackling a challenge. If you say you have
no fears, you are either playing life much
too safely or you just are not in touch with
your own feelings.
"Heroes and cowards feel exactly the
same fear," said Cus D'Amato, the great
boxing trainer to such prize fighters as
Floyd Patterson and Mike Tyson. But like
all champions, D'Amato adds, "Heroes
just react to fear differently."
Fear is like a wall that limits your view
and creates boundaries to your growth
and, especially to your creativity. The creative person recognizes that the breakthroughs in their own creative genius,
learning and growth lie beyond the wall.
Education is a prime example of this.
The need for service industry education
is increasing, but participation at the National Professional Service Convention is
not what it should be. Perhaps that's because servicers and technicians are afraid
to risk the time and money required to
participate. Or perhaps it's because they're
uncomfortable with new ideas. And yet
the payoff for investing the time and the
money and giving fair consideration to
new ideas can be phenomenal.
To get over the fear of failure, you must
first acknowledge it. There is an old American Indian story that says fear is like a
60 -foot, two- headed snake as big around
as a large tree. Avoid it and the snake
grows larger and comes closer, rearing its
huge ugly head, ready to strike. But if you
look the snake in the eye, it sees its own
reflection, gets scared and slithers away.
The next time you face a challenge that
requires you to take the risk that you might
stand
be wrong
that you might fail
up to your two -headed snake of fear.
One huge misconception I hear all the

-

-

time is that risk takers are a special breed,
a rarity. The truth is, we are all born risk
takers. How else do we learn to walk, talk,
ride a bike, ski or get into our own businesses? I am not a scientist, but I would
venture a guess that research would show
that we learn more in the first decade of
our lives than we ever will after that.
That's no accident. Isn't this the period
that we are more likely to take risks?
If we weren't born risk- takers, we
would all be crawling around on our hands
and knees! "I don't know if I should try
to stand. I'm only one -year-old. I will fall.
I will hurt myself. I think I will wait until
I am older and stronger." As children, we
don't know any better than to explore the
unknown, the untried, the untested, every
day. This is the prime time for making
mistakes, picking ourselves up dusting
ourselves off, and trying again!
It should seem evident that you can't
learn without taking risks. It's the way we
have mastered everything. Growth and creativity come from trial and error. As Lloyd
Jones noted, "The men who try to do something and fail are infinitely better than
whose who try to do nothing and succeed.
Jeffrey Tobe CSP is coauthor ofthe best
selling books The Sales Coach and The
Communication Coach. He works with
small businesses on marketing themselves. Visit www.jefftobe.com. FREE: "9
Ways to Solve Almost Any Problem." Fax
your name on your letterhead with the
words, "9 Ways," to 412 -373 -8773.
§

NESDAnet
the Professional Servicers'
E -Mail Network
Hear industry news as it happens
Request advice on specific needs
from other servicers
Locate hard-to-find parts
Solve problems together
Expose unfair business practices
Get NESDA and association news
Help formulate industry standards
Share unpublished warranty
policies
Participate in roundtable
discussions
*Must be a NESDA member. Does not include ISP
connection charges, phone charges or NESDA
membership. Prre software available. Annual Fee: $60
National Electronics Service

NESDA
Dealers

Association,

Inc.

2708 W. Berry St., Ft. Worth, TX 76109
817- 921 -9061 Fax 817.921.3741

www.nesda.com
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National Pvv (essívNaó Service

Convention2000

slid r- fall:ofal Se rvlcc trade S/*ori
John Ascuaga's Nugget Hotel Sparks (Reno) NV

-

Register for the Full Convention, Any Three Consecutive Days, or Daily

Convention

- August 7--12 trade S'ltvlt! - August 9-10

Complete this form, detach and mail to: NPSC 2000, 2708

W.

Berry Street, Fort Worth, TX 76109; 817 -921 -9061; Fax 817.921.3741; www.nesda.com

Full convention registration includes all programmed meals, banquets, door
prize drawings, trade show, dealer/manufacturer meetings, seminars and workshops. Activities may be scheduled for optional participation at an extra cost.
There is no convention youth program. However, children 17 and under are
free.

Name
Firm Name

NOTE: Special Registration Rates are valid ONLY on registrations çomplet-

ed fully paid and received before the deadlines listed. "Three -Day Special"
registration is available for any three consecutive days. Children age
under are free. Convention fee schedule per person (ages 18, up):

If registered and Full Convention 3 -day
Registration Special
fully paid by ...
$120
$160
Jan. 31, 2000
$180

$140

$75

May 15, 2000

$200

$160

$80

Aug. 3, 2000

$220

$180

$85

At the door

$250

$200

$90

Mar. 31, 2000

Address
State

City

Phone
Zip
Member of (please check the appropriate boxes below):
Non -Member;
NARDA/NASD;
PSA;
ISCET;
NESDA;
Sales Rep;
Manufacturer;
Distributor;
Speaker;
Instructor;
Other
Technician;
Dealer;
Press;

_

r name, and the names of all other registrants (including nicknames) as

Tues. -Thurs.

Wed. -Fri.

Thurs. -Sat.

they are to appear on the registration badges:

Youth Ages

first NPSC

Full Name (The

$

If registering for a 3 -day special, check which 3 days you are registering:
Mon. -Wed.

Below, please print legibly
Check box if

and

Totals:

Daily

$70

17

Badge Name

one name you want in large letters)

o
Numbers of Participants/Length of Registration
# Adults
3 -Day:

# Adults

Full:
# Children
Full:

# Children
3 -Day:

Make your check payable to NESDA
MasterCard No.
Visa

# Adults
Daily:

Total No. of Days:

# Children

Total No. of Days:

Daily:

Signature:

Exp.

Special Room Rates: Deluxe room rates at John Ascuaga's Nugget Hotel are $89 single or double; $10 per person over 2 in the same room, max. 4. Children
18 years and under stay free with parents. Rates do not include room tax, currently 8%. Rooms are subject to availability. You may call the Nugget directly to
make your reservations at 800 -648-1177 (tell them you're reserving under the National Professional Service Convention) or by registration card provided by
NESDA. Due to a city -wide celebration the week prior to NPSC 2000, our room -block does not begin until Sunday, August 6th. Hotel reservations
beginning prior to August 6th are on your own. To guarantee a room at John Ascuaga's Nugget Hotel, reservations MUST be made by June 30.

-

any time prior to convention
REFUND POLICY: Register in advance. If find that you have to cancel
all money prepaid will be refunded except for a 10% processing fee per registered person.
April 2000
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SIGNAL GENERATOR
(continued from page 23)

waveform on the scope, turn R3
fully clockwise. You should see a 1kHz squarewave. Slowly turn R3
counterclockwise until the waveform collapses. Then advance R3
clockwise slowly past the point
where the waveform returns. Increase
the level until it stops bouncing. That
setting gives the lowest possible distortion from the oscillator. On the
prototype, the lowest available output voltage was 2.0 volts rms. It was
increased to 2.5 volts rms (7.07 volts

peak-to -peak) for faster startup
and better compatibility with line level inputs.
With the Audio Signal Generator
built, tested, and calibrated, close
up the cabinet and secure the
cover with the screws that came
with it; the unit is ready.
The Audio Signal Generator is
easy to use on the job. Plug in Ti If
you are working with equipment
that has unbalanced inputs, use J1
or J2 as appropriate. Otherwise,
connect balanced -line equipment
to J3. Set S2 to the "LINE" or "MIC"
position as needed by the equipment that you are working on and
adjust R6 for the desired sound
P
level.

NEW GEAR
(continued from page 70)

Chicago, IL 60680 -7600
Tel: 800 -671 -5006, ext. 865

including transient, Fourier, noise distortion, Monte Carlo, and parameter

Web: www.randmcnallystore.com

sweeps.

DC

Power Supplies

NOW AVAILABLE IN

A NEWLY designed housing with conveniently
placed output terminals and adjustment
knobs, the Model 382203 (Analog) and
the Model 382213 (Digital) DC Power
Supplies measure 8 X 4.5 X9 inches and
weigh 10.5 lbs. They supply triple outputs: an adjustable 0 -30 -volts at 0 -3A,
plus fixed 5 -volt and 12 -volt outputs.
Easy -snap terminals are available for the
5- and 12 -volt outputs, which provide
power for TTL or CMOS projects, and
binding-post terminals are used for the
variable supply.

CIRCLE 63 ON FREE INFORMATION CARD

Models 382203 and 382213 supply
constant voltage or current. They feature a current-limiting indicator and
overload- and short- circuit protection.
The Model 382203 and the Model
382213 have suggested retail prices of
$169 and $199, respectively.

The software also provides support
for over 4000 device types. Editing existing parts and adding new parts to the
parts database is easy to do, using the
schematic editor.
The B2 Spice A/D 2000 Lite has a
suggested retail price of $99. The B2
Spice A/D 2000 Standard has a suggested retail price of $299.
Beige Bag Software
279 E. Liberty
Ann Arbor, MI 48105
Tel: 734-332-0487
Web: www.beigebag.com

NEW LITERATURE
(continued from page 18)

tion. The authors show inventors how
to: draft with pen and ruler, use photographic techniques and computer drawing software, and make design patent
drawings. They also explain PTO drawing standards, appropriate responses to
Patent Office actions, and preparation of
graphics for prospective manufacturers
and customers.
Fundamentals of

Extech Instruments Corp.

Telecommunications

335 Bear Hill Road
Waltham, MA 02451
Tel: 781- 890 -7440

by Roger L.

Web: www.extech.com

CI

Freeman

Wiley -Interscience
John Wiley & Sons, Inc.
605 Third Ave.

New York, NY 10158 -0012
Tek

Circuit Design Software
B2 SPICE A/D 2000 INCLUDES ALL
of the major features required to design
CIRCLE 62 ON FREE INFORMATION CARD

vations, record travel expenses, and find
client locations using Rand McNally's
database of over one million business listings. Minimum system requirements
include Microsoft Wmdows 95, Wmdows
98, or Wmdows NT 4.0 or higher; a
VGA card and 256-color monitor; 16mega -bytes of RAM; a 486 CPU or higher; a double -speed CD -ROM drive and
125 megabytes of available hard-dick space.
The TripMaker Deluxe 2000 and
StreetFinder Deluxe 2000 retail for
$49.95 each.

and simulate analog, digital, and mixed mode circuits. Powerful data-visualization tools help users analyze the digital and analog -simulation results. A/D
2000 performs 14 types of analysis

Rand McNally
Box 7600

PR-10
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212 -850-6336

Web: www.wiley.com

$105

Providing an easy -to-understand introduction, this primer presents a guided
tour for non -engineers and newcomers
to the field. From bandwidth to data
transfer protocol to ISDN, the author
explains it all. He gives readers an
overview of all branches of telecommunications-telephony, data communications, enterprise networks, television
transmission, wireless systems, and cellular /personal communication services
(PCS).
The book assumes no mathematical
or technical know-how. All terms are
clearly defined and illustrated with specific examples. Review questions at the end
of the chapter test and reinforce the reader's understanding. Approximately one
P
hundred figures highlight the text.
ProService Review April 2000

SUPPLEMENT TO POPTRONICS APRIL 2000

Poptron:cs °

SHOPPER

Polaris Video Cameras for all environments
Flat Screen TFI--LCD Camera with Vari-Focal Lens
Monitors
Micro

Wireless Camera System
9W-24003 - $449.95
Includes: 2.4 Ghz Color
Wireless Camera.
4-Channel Receiver with
Built-In Monitor

GC -2400
$269.95

GC-2400
$229.95

(monitor/
receiver)

(camera)

"ZOOM"
Lens

e

MB- 1250HRYF
$199.95
470 TV Line Color Board Camera

with a 4-8mm Varl-focal lens.

MB- 1250HRVF $199.95

TFT-4 $179.95

High -Res Vari-Focal Color Camera

4 Screen. (Size: 6'(W) x 461H) x r(D)
An excellent monitor for one camera
monitoring or for setting up cameras

MB- 1250HRp $149.95

during installation or maintenance.

High -Res Pinhole Color Camera

Several Sizes Available.

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

CM- 500cec
$129.95
Aluminum cased
Color camera
with mounting
bracket.

Live Remote Video Server

81W & Color C -Mount Cameras
The CM -220 & CM -220c are truly outstanding performance
cameras with 380 Line Resolution with C -Mount option.

Color CMOS Camera: CM -220C $139.95

LP-850w
$169.95
Built-In Infrared

View Up To Six Live Camera
Locations on Your PCI
NETVID -6x6M Server...Works 3 -Ways!
1. Over standard phone line or ISDN.

illuminator, Camera
can Sea In the Dark
without Additional
tight Source!

2. Internet using Internet Explorer or
Netscape Navigator. 3. PC - LAN /Network.

PC remote software allows user to dial into
NETVID-6x6M Server from any location!
Includes: NETVID -6x6M server, Software & Modem.
Dial -Up Video Security for:
Security/Intrusion Detect & Photograph Intruders
Corporate management tool Beach House, Cabin
View your home while at work Save to a Hard Drive :"(1:

0"4,

CMOS Cameral
CM-220 $Si .95
813/W

Color

weatherproof

2.a-g.)

stand

(C.Mount option w/o 3.6mm lens)

video camera.
WP-3000c
S229.95

CAMERAS
LP -850i
$109.95

LP -850p
$119.95

Length: 1.9'
Demeter .91'

Industries
Polaris
http://www.polarisusa.com

Length:

800.752.3571

Polaris Industries 470 Armour Dr. Atlanta GA 30324

LIPSTICK

(Comes with a 3.6mm lens
BiW model comes with stand)

1.3r

Diameter .87'

BIW
Model

B/W
Model

l

Tech Info: 404.872.0722 FAX: 404.872.1038
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DIGITAL

STORAGE

OSCILLOSCOPES
WITH
SPECTRUM
ANAL YZER,
DVM, FREQ.
COUNTER,
AND DATA
LOGGER.

PORTABLE
MODULES
CONVERT PC'S
INTO
MULTIPURPOSE
TEST AND
MEASURING

PIC'rii Books
LEARN ABOUT PIC MICROCONTROLLERS
P1C'n
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Allison now provides PICO TECHNOLOGY Ltd.
portable test equipment, including high -speed scopes,
and multi channel data loggers. Pico and O -Scope
modules accept standard probes and work with 286 or
faster PC's.

PORTABLE UNITS TO 25
MHz
USES PRINTER PORT
USES STD. PROBES

0-Scopes Made in U.S.A.

Picos Made in U.K.
Same Day Shipping
Includes Cable, Software & Manuals

0-Scope Ip (DC-5OKHz, single trace)
0-Scope II (OC-500KHz, dual trace)
PICO (ADC 200/20) (DC- 10MHz, dual trace)
PICO (ADC 200 /50) (DC- 25MHz, dual trace)
PICO pc based data loggers from $99.

$189.
$349.

CALL
CALL

Shipping within U.S. UPS Ground $7.50(Second day $11.50)
SEND CREDIT CARD INFO., M.O., or CHECK,OR CALL

1- 800 -980 -9806
Allison Technology Corporation
2006 FINNEY-VALLET, ROSENBERG, TX 77471
PHONE: 281- 239 -8500 FAX: 281- 239 -8006
72

http://www.sg-l.com
Start A Career With High Wages,
Excellent Benefits and Job Security!!
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!

OPTIONS:
PROBE SETS
AUTOMOTIVE PROBES
BATTERY PACKS
SOFT l3 HARD CASES

http:/lwww.atcweb.com

ELECTRONICS

Voice (707) 279 -8881 Fax (707) 279 -8883

200

Why lug a scope around? Toss one of our modules into
your laptop case or tool kit. For a multi -purpose test
device, plug to a PC parallel port and use the PC
screen. Continuous, delayed, or triggered sweeps can
be frozen on the screen, printed out, or saved to disk.
Frequency Spectrums DC to 25 MHz.

FEATURES:

i

PIC is a trademark of Microchip Technology Inc.

0001

41.1"

PLC -M ONLY $198 PLC -M is
a 32 hour training course on
PLC systems. Includes (2) 4 -part video's and
workbook. This training is valuable.
HYD-M ONLY $209 HYD-M is a 32 hour course
on Fluid Dynamics. Includes (2) 4 -part videos
and workbook. This Module is a must.

MI=.:.

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.

Electronic Training Videos:

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

For information or to place an order call:
1

-800- 678 -6113

www.ucando -corp.com

UCANDO VCR Educational Products Corp., Greenville, OH

SINGLE CHIP COMPUTER!
$1.99
OEM (1 K)
EVAL KIT
(1) $7.00

Zero External Components
Built -in BASIC / Assembly
RS232 Program Download
- 1K flash, 64ee, 3irq, 2timers
- 15 UO bits, A/D comparator
- 20mips, faster than pie/8051
- 20 pin DIP part #MV1200
-

NEW! 8K SUPER CHIP

Improved BTERP with 40 times the BASIC program capacity
- 40 pin DIP part #MV8515
- 32 I/O, 12 irq, 3 timers, bus
- 8K flash, 512 ee, 512 nvram - Watchdog with internal osc.

$5.40 OEM (1 k), Eva' Kit $1 9_00
$95 UNIVERSAL PC SOLID
PROGRAMMER STATE DISK
FLASH,EPROM,NVRAM,EEPROM
to 8meg (27080). Adapters for micros,
PLCC, etc.. Parallel port version for
notebooks. FAST and EASYTO USE.

LCD VGA $27
OEM (1k), egal $95
640x480 controller
use with PC or SBC

$21 OEM (1k), EVAL $75

FLASH,NVRAM,ROM
256K-16M DIP/PCMCIA

PC WATCHDOG!
NO MORE HANGUPS..
Reboots PC on hardware

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

$27 MINI PC

$27 OEM, Eval $95, includes:
DOS , 3 ser, 2 par, rtc, N Vmem,
Built -in LED display, ISA bus,

Keyboard and LCD interfaces.
COMP LETF ! ! !
Not a "core" or "engine "_ All
utilities and tutorial included.
Use Turbo C, BASIC, MASM.
386 version: $42 oern, $195 eval

WWW.STAR. N ET/PEO P LE/--R MVS

MVS Box 350
Merr_, AI 03054
(508) 792 9507

Syr Limited Warranty
Free Shipping
Mon-Fri 10 -6 EST
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Hear what you ve
been missing!
"7 could

not believe my ears!"

ñ Audio Magazine

New award- winning technology creates
incredible Theater Sound for your EXISTING
2 o- 5- speaker system

Easy hook-up to your stereo receiver or amplifier
Transforms your TV, VCR, CD, Satellite or Video
games into pure cinema sound

MFR introductory price

before store

TH

r

arantee

30 -Da

2b00-

Free Demo CD

by Spectrum Research

www,TheaterSoundacom or toll free (877) 857 -3484
Axis Motion Control System
Complete, ready to run

3

CONITE=

$ 295.00 . t2.00 cuit

Bess

Build or adapt CNC mills, CNC routers, Robots, Etc.
Includes: 3 Stepping motors (70 ozln 200 steps/rev).
External board (connects to parallel port of a PC). Power
supply. Cables, Manual and the MAXNC drive software,
with linear, circular and helical interpolation, acceleration
deceleration, full contouring, 'G' code programming,
screen plot, code generation from CAD (CAM), and more.
For more information,
phone or write to:

t for HIGH PERFORMANCE fieldwork

One Pocket Sized Tool Does

$333

Train At Home To Become A

GALEP-Ill
Pocket Multlprogrammer

CONITEC DATASYSTEMS

Telecommunications
Technician

1,..: -,1 41h

Aven,ie. Saite -101

BUGGED ??
Electronic
RAVESOROPPINQ is unbelievably widespread!
Devices with amazing capabilities can be monitoring your
telephone and room conversations RIGHT NOWT Are you
sure you're safe! FRIEE CATALOG tells you fast! Includes
Free Bonus details on fantastic opportunities now open in
Counter- Surveillance field. Exciting, immensely interesting
end EXTREMELY profitable lu. to $250 hrl full /.art-time
Income. Call Nowl
1

-800- 732 -5000

Work for telephone companies, hospitals, or
electronics repair shops. And earn as much as
$34,000 a year! Endorsed by the National
Association of Radio and Telecommunications
Engineers (NARTE), this great Harcourt Learning
Direct program features a voucher for the NARTE
Class IV Technician Certification exam.
Mall Coupon For FREE Facts Or Call Toll Free Today!

I

HP

Learning Direct

Apt.

)

$1300 00

3325\ S1N1HESI7ER'Ft:NC'l'ION GCNFRAITIR

HP I'4CJA

1001%1E17

USl'iLl.:).'<,'cAT

HP 603.1A oOVIX'-IOA POWER. SUPPLY
FIP u2o'18 40VLk'-VA PO4VER SUPPLY
I1P n553A 40\7X'-12 5A. POWER SUPPLY
HP on32A 20VDC-5A POWER SUPPLY

C

Zip

City/State
Phone (

can train at home to be a

understand there is no obligation.

Age

Street
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scoff.

11 5335A 20021tIZ COUNTER
HP 8165A PROGFe',NIAI NI3LE SIGNAL SOURCE
HP 855812i 181 100K-I500MF1/. SPECTRUM ANALYZER
HP 8550131183 10MH7.-21GF1Z SPEC'1'RUN1 .\'tALY7.ER

Dept. AJZO3OS
925 Oak Street, Scranton, PA 18515-0700
Send me FREE FACTS on how

5150/ A 100MHZ

I

days a week.

www.harcourt-learninLcom

Name

P

111,1312A 13S1HZ FUNCTION GENERATOR
HP 537OA I00NIHL U: F.I. COUNTER
I' 35Rti' LEVEI. AIETER
11P _13b;4 POWER METER. \\^I1 SENSOR&CAHLE
HI' 835013 SWEEP OSCILLATOR NIAINFR.AAtE
Ell' 313'.A 3 SDIi iIT SYSTEM \'OLl' METER
3155A DIGITAL AfUILTIAIL"IER
IF 34S6A DIGITAL AtULTIMk:1F.R
HP 3331' SYN7TIE:SIZER'LEVF'1, GENERATOR

®Harcourt

I

I

54201 D 300MHZ DIGITIZING SC'UPE
HP 54204A 300MH'Z DIGITIZING SCOPE
HP 54202A 50N11-1Z SCOP&IVAVEFnRAe ANALYZER
HP

1- 800 -572 -1685 ext. 1218

lbkmamunications Technician.

_

ONLINE ORDERS, W W WAONRECGOM

San Dien,. CA 92101 Tel. 919 702.4420

FCC License Preparation
RADIOTELEPHONE LICENSE
Electronics Tedh,Avionics,Marine & Radar
Homestudy- Fast -Easy & inexpensive.
Manuels -Audio-Video- pedisks -Q &As

Guarantee Pass-see at www.wptfcc.com
Details-800 -800- 7555.WPT Publications
4701 NE 47ST,Vaneouver,WA.98661

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401
(612)332 -2378 FAX (612)332 -8481 E- MAILSURP1gVlSI.COM
WE BUY TEST EQUIPMENT AND COMPONENTS.
VISIT US ON THE WEB AT WWW.ABCTEST.COM

This is the hi-tech electronics career you've been
searching for! Study the ins and outs of fax
machines, modems, fiber optics, cellular networks,
and more. And learn it all from your own home!

YES!

/16-bit PROW /GALS
.......................... ............................... each $149.00

PLCC adapt. / 8-bit EPROM$

KIT

7

Expanding Output Capability

Independent power supply with rechargeable battery / Uses PC printer port / Hex,
JEDEC, and binary file formats / Hex & farce.
map buffer editor / Split & shuffle for 8-bit,
16-bit and 32 -bit targets / Runs under
Win3.1,
95, 98, NT / 'Remote Control' by
Fast, Versatile Field Programmer
DDE scripts / Designed for the future with
Programs 8 -bit and 16-bit EPROMs, EEflexible pin driver tedrwkgy / new devices
PROW, Zero Power RAM's, Flash, Serial
added every month I Device list, demo softEEPROMS / GAL, PALCE, ATF/87xxx, 89x88,
ware and lifetime free updates from our
PICt2/16/17Cxx / All DIL decker without
website.
adapter / Lightning fast parallel data transGALEP UI /cable, belt and redwger_ $333.00
fer (e.g. 27C512 read/compare 2 sec!)

MAXNC
6730 West Chicago
Suites 2 & 3
Chandler, AZ 85226
Ph (480)940 -9414
Fax (480)940 -2384

Call anytime, 24 hours a day,

it All With

A universal multi -programmer combining
performance, flexibility and room for expansion. Optimal for use in the field. Small
enough to fit in your pocket it will output
to a wide array of de kes.

HP n6434 45V LX'-1.3A l'<

J

OPC)ol

WER SUPPLY OPT

JI ;3

51000 00
51000.00
5700 00
5250.00
1400.00
5750.00
$500 00
52000.00
S250.00
$250 00
5400.00

5800.00
$1000.00
SnO0.00

S1100.00
51000.00
53000.00
,5250.00

1750.00
$800 GO
51200.00
5500.00
S750 00

tP 4936.a. TRAN S.I MPAIRMF.NT TEST SET
HP 5006A SIGNI'IIJRE ANALYZER
HP 86602B IMHZ-1300MHZ RF PLUG
EIP 575 MICROWAVE COUNTER
I

S90000
5150.00
s40o.o0
$1500.00
S550.00
51000.00
S500.00
$400.00
$3500 00
$750.00
51400.00
S750.00
5500.00

FLUKE 95 50MHZ SCOPEMETER
LEC'Ri)Y 7200 100M HZO- SCOPE.
TEK 475 200MHZ (3-SCOPE
TEK 465 100M HZ 0-SCOPE
TEK 496P IKHGI.SOHZ SPEC.ANALY7.ER
TEK 1240 LOGIC ANALYZER
TEK TDS320 100MI I7. DIGITAL 0-SCOPE
TEK 11401A 500MHZ PROI 0- SCOPE FRAME
TEK 7854 400MHZ OSCILLOSCOPE FRAME
TEK 7904 400M11Z OSCILLOSCOPE FRAME
S250.C'0
TEK 7A2o 200MHZ VEICTICAI. P1.1..'G
S7500
TEK 1A2.1 100MHZ VERTICAL PLUG
$150 0)
TEK 7880 400MH7.TIME RASE
S75 00
TEK 7B92A 500MHZ DUAL TIMI[ BASE
S125OC
S250.00
TEK 7512 SAMPLING PLUG
51000 00
TFK 71,14 10K117.- 1.8ùH7. SPEC. ANALYZEPTEK AM503 CURRENT PROBE AMPLIFER
$250 00
WAVETF.K 145 20MH'Z PULSE/FUNCTION GEN. S400.00
WAVETEK I82A 4NIHZ FlP4CDI dN GEN.
SI 50.00
WA\'ETEK 955 75-12..IGH7. MF'ROSCURCE 51100.00

Power Tools for Electronic Design Automation
More Features
More Power
Less Money

n0001

002

Ivex Spice is the latest

addition in affordable EDA
solutions. Based on
industry standard
Berkeley Spice with XSpice
extensions. Use Ivex Spice
with WinDraft Schematics
for fast, professional
results.
Ivex 65o pin versions have
no feature limitations like
other low cost products on
the market. Ivex products
are the preferred choice
for designers worldwide.

WinDra ft®
Schematics

TM

$ 250
655ìo

pin venin -

Analog Simulation

Hierarchical designs
Single click editing
Graphical part editor
Global replace
Advanced Bill of Materials
User Definable ERC
Annotation
Common netlist formats:
(Accel, Protel, Pads,

wirelist, Spice 3f5, etc.)
mport Orcad /SDT files /parts
usual PCB footprint browser
)ver 12,000 parts included

PCB

WinDraft unlimited: $495
WinBoard unlimited: $495
Specctra autoroutes
SPz -i000:

Ivex View unlimited

$650
$ 99

$99

Full Featured Tools:

WinBoard®
For larger designs
use these Ivex Products:

Ivex Spice/standard

Layout

The Standard Edition includes:

Multi channel display
Over 3,000 models
Uses Spice 3f5 netlist
Use with WinDraft 3.05

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

Ivex Spice /Adanced
Analog Simulation

55n

pin ves +on

Multi layer designs (i6)
Surface mount designs
4dvanced Design Rule Check
Electrical DRC check and
Real -Time DRC
single click editing
5raphical part E pad editor
Hundreds of footprints
Copper zone pour
Output Gerber photo plot files

$299

The Advanced Edition has

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

Visit the Ivex web site for complete product
information and free technical support.

www.ivex.com
75
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SUR VEILLA NCE

Countersurveillance - Electronic Devices
Purchase your video cameras from
one of the largest importers in the U.S.
NEW Waterproof Bullet Cameras Spy Pinhole
Cameras starting at $7900 Wireless Video
Voice Changer 3 Hour Micro RecorderShotgun

MOUSER
E

L

E

C

T

R

C

S

LEDs

Hour $12500, 15 Hour $149°0
GPS Vehicle Tracking System (nationwide)

much more -We will not be undersold
Printed Catalog $5°°

www.spyoutlet.com
PO Box 337, Buffalo NY 14226
(716) 695 -8660 fax (716) 695 -7380

I

Heat Sinks

12

SPY OUTLET

N

Semiconductors
Crystals
Optoelectronics

Mic Locksmithing Bug & Phone Tap Detectors
Phone Call Register UV Pens & Powder
Realtime Telephone Recording Systems:

And

O

(800) 346-6873
sales@rnouser.com

Lamps
Wire
Cable
Connectors
Sockets
Jacks
Plugs
Cable Assemblies
Resistors
Potentiometers
Capacitors
Fans
Power Supplies
Inductors
Transformers
Switches
Relays
Speakers
Batteries
Fuses
Panel Meters
Cabinets
Knobs
Hardware
Equipment
Tools
Kits
Fax: 817-483-6899

www.mouser.com
CIRCLE 218 ON FREE INFORMATION CARD

COPY
RENTAL

TAPES
WITH OUR

VIDEO STABILIZERS

Digital Panel Meters!!
LEDs

LCDs

3

black

4 1/2

big digits

red

amber

AFTER

BEFORE

digits

surface mount

bezel mount

miniatures

1/2 digits

adjustable voltage input

loop powered

1-800-

green

negative backlighting

positive backlighting
RF

resistant EMI resistant

displayed engineering
units

snap-in

356A920
Visit our catalog on -line

knsinstruments.com
Or call toll ree:

We also hava Kroy tape
and shrink tuba
systems and supplias)

76

;`

Fax:

800/356-4920

800/356 -1250

603/627 -5144
PO Box 10158

Fax 603/624 -4710
Bedford, Nit 0311 0 -01 58

The clearest picture possible

FREE
cA3LE

SV

cPíFl00

playing back movies.

GUARANTEED
to eliminate copy protection.

No Rolls/Jitters/Flickers/Fading
Works on all TV's, VCR's Beta & Cable

Gold Video Connectors & Cables Included
1 Year Warranty
Money Back
Guarantee

®® ®

V1SMtItV

ELECTRONICS

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

OMAHA. NE 68130

http : / /www.modernelectronics.com

Learn at home in your spare time

Be an FCC
LICENSED

ELECTRONIC TECHNICIAN!

Pass...
Guaranteed
or money refunded!
You get your FCC License

Earn up to
$60 an hour

and more!

You can earn more money if
y ou get an FCC License

Not satisfied with your present income? Add prestige and earning power to your electronics career by getting for FCC
Government License.

Read What Others Are Saying
got my

license.

No costly school. No commuting to class. The Original Home Study course prepares you for the "FCC Commercial Radio -telephone License."

"Yes,

This valuable license is your "ticket" to thousands of exciting jobs
in Communications, Broadcast, Radio -TV, Microwave, Maritime,
Radar, Avionics and more...even start your own business.

questions on the test."

I

FCC

I

also got a pay increase and am now studying

-.IC,

for the Radar Endorsement."

-

Hope, AK

"I studied for only one weekend with your course and didn't miss any

"When given my exam and I began,

I

could barely believe my eyes; it was

-TB,

just like sitting at home studying your course."

You don't need a college degree to qualify, but you do need a
Commercial FCC License.

HS, Tampa, FL

"I got my license which changed my life immediately.

-

I

Hines, OR

am now in

Communications servicing FM 2 -way equipment. This was accomplished

No Previous Experience Necessary

only because of your material."

-

Our proven course is designed so even beginners can start fast.
and continue lesStep -by -step, you start with the very basics
son by lesson at your own pace...in your own home.

.

MK, Glenn Falls, NY

Your study tapes and manuals were wonderful. I've passed my test today

and

I

owe it all to your books and tapes. Thank you so very much."

r

The course is written in everday language, complete with photos,
diagrams and audio -cassette tapes that make it simple and easy

TB, Bloomington, IN

7

I COMMAND
I FCC LICENSE
TRAINING - Dept.
93
I Post Office Box

PRODUCTION S

to understand.

No need to quit your job or go to school This proven FCC training "Self -Study" system is easy, fast and low cost!

I

I
I

2824
San Francisco,
CA 94126 -2824
Yes! Please rush

I
I how I can study at FREE details immediately on I
home for my FCC
Thousands of high -paying jobs are waiting for ambitious people
License.

Get Started Immediately!

I

who have an FCC License. So, mail is the coupon and we'll rush
you complete information FREE by return mail.

Call Now for

FREE

(800) 932.4268

Info:
ext. 93

or entac'l.

I

I
I

I

Address
1

City

I

I

State
1

fcc @commandproductions.com
FAX: 415.332.1901

1

Name

I.

Zip

Mail This Coupon Today!

1

1

.
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Spice AID 2000

Mixed -Mode Circuit Design
'¡J ry. Ld'

DtAsal

Q..v, oW'sr. Hueo..cn vempx. Mrlectuns anode.

Choose from 16 simulations, including
and DC sweeps, parametuc
sweeps, noise, distortion, and more.

A monte carlo, AC

I

i

exactN the part you ne
from
our cataba:e o- 4400 parts sir
muk be titers and flexib e searcies
Fin

NIMIlltaraaaW

The highly customizable graphical post
processor interprets analog signals into
meaningful results. Add your own custom
plots using our library of mathematical
functions.

rats include an array of' iArnps,
trans i;brs, c iodes, tubes flip -1 ops,
registar, ALL/ s and more.
Our

Selec f-om ere libraries of leaning
Man isctur -irs such as Pnalc7
Devices.. Moarola. Elantec, Maxim,
and roe.

The irate itive schematic editor can
quickly and eel :iently build even the
most ccanplex circuits. Flexible display
options allow yeu to get the views you

Ititlel

tabase Editor a lows
eir, and manage tse
exterwue dawbaso of pans. Inocrt
new yodels
IAtraries wi'h Jul a few
A sep E rate
you to aid

C

Don't like the symbol? Use the

r

want.

Integrated Symbol Editor to
change the symbol on the fly.
Even save it back to the
database if you want to make
the charge global.

clicks

turn an r circuk Into

Run an Interactive Digital Simulation and
view digital signals in the Digital Timing

with lust

Diagram

ré6
Bt. rge Bag

Soflwaie

lour design with the ability to
a functional part

Extend

a

few

on our 44 'Site

ó

www.beigebag.com

734.332.0487

-

info @beigebag.com
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New Science & Ròbotic .Kits
:- F4rThé Millennium

Awards includi-

As the

TURBO

Ast century commences, we launch our 21st

year of protiding award- winning, edúcational, electronic
kits

Beginner

of Begiiner, Intermediate and Advanced

coBrzs
P
ou.rs

levels.

All di;tinctire innovative and hands -in experiences for

enthtsiasts. The future

Beginne.
Soldering

is at

robotikitsdirect.com.

SUNIORO
artü-

Air, nlulur,
OWI-6567
drive or
$19.95
solar
propelled (sold separately)
speedster.

fur<lional;
90 f-alitgen
light heae or
f

glows) cnllamp.

Beginner

Retreats

9647
OWI-9647
$49.95

KNIGHT IN

attatks.
Sensor
sem h

Beginner
infrared

Isar In detect

oppunetls
Air,
motor
dr ve or

OWI-6577
$19.95

ROBOT! KITS"
DIRECT
17141 Kiigsview Ave. Suite B,

90746 USA
TdI Free: (877) 515 -6651

Fax:

78

r.<

'-

of electricity.

- arson, CA

(310) 5154)800
(310) .715 -0927
E -mail:
1-3)otilitsdirect@pacbril.net
Phone:

BEST VACATION
Children's Products

beginner
S tldering

Rita -

(soltropeBed
d
separately) with principJs

_

¡NJ,'

Web: www.robotikitsdirect.com

VISA
11g

Oraler Af8a.m. - 41).n. PST

OWI-215K
$24.95
Tuner

e;

Principle'
of radio
wave
technology.

sutural! control.

Ea..) assembly.

GOOD DESIGN AWARD 1998

isFTTT%
44211R11111411

If

III \I Si)
:

0111R OVER

I. ii 1)111ER1:NT

SMALL
DIGITAL

Ill l (.' IRONIC KITS.

CLOCK
TIMER RELAY

ßOß0270N4

PO Box 5408
Scottsdale, AZ 85261

Made for a coffee machine this clock can be
used as a standard dock plus it has a heavy
duty set of contacts that can be set to switch

http://www.go dmine-elec.com

120VAC to any device you choose at the time

you choose. Contacts are SPST connected
to 120VAC and rated 10 amp so you can
switch on a 1.2KWtlood lamp or appliance
at the desired time. Digits are bright red and
can be seen at a disance. Has hour, minute
and auto switch butons plus manual override knob to switch a device on manually.
Solder a line cord and wire up to your de-

vice and you re in business. Size only 21/16 x 2 3/8 x 21/4

G1754

$4.95

plomo WhHn CDT-0 I inn Cn.A

IM nhnvel

AO!

MTH ir

For Phone Orders Call: 800 -445 -0697
or Fax Your Orders to: (480) 661 -8259
For a Free Catalog Call: 800 -445 -0697
e -mail: goldmine -elec @goldmine-elec.com
Foreign catalog request: send $5.00

Brand new!
Minimum Order: $10 (plus min. $5 Shipping and Handling). We accept MasterCard,

Visa and personal checks, however we cannot accept personal checks on orders
outside the U.S. Minimum Foreign order, Amount: $50 (plus a minimum $10 SSH)

IDS

LL, E -MAIL, WRITE OR FAX US FOR YOUR FREE COPY OF OUR NEW

104 PAGE CATALOG CONTAINING ALMOST 5,000 PRODUCTS!

HOBBY DRILL

EVEREADY LONG LIFE
9V BATTERY

/ GRINDER

Small handheld hobby tool drills, cuts,
deburs, grinds, routes etc. Has fully adjustable 1/8 chuck and comes with carrying

This is perfect for almost all of our electronic project kits. The
Eveready 216 is a long
life carbon -zinc 9V battery which works in almost
all electronic devices, kits, radios, portable games,

case, AC adapter, 3 different chuck adapters, 1 tiny drill bit (perfect size for PC board

holes), 2 grinding wheels and 1 router tp
tool. This compact, easy to use dril
comes packed with the accessories

robots, etc. It is much more economical than a
9V alkaline battery and for most standard (not high
drain) applications it's a great solution for reliable power at a reasonable price. Try some and
we know you'll pe impressed! Brand new.

shown in convenient reclosable storag
case. Size of drill about 4 7/8 L x 1
4 dia brand new!

G1701

*NO

SALE!

G1581 EN

Ever wonder what the size of a tiny SMD com-

ponent is, the inside diameter of a small bearing or the thickness of a piece of paper? With
this precision instrument you can make all

4/$1.00

Made by Everlight these

types of precision measurements from
approx. 0-6.080 inches or 0- 154.45mm.
Very nicely made unit with electronic digital
display that reads to 3 decimal places on
inches and 2 decimal places on MM. Selectable MM or Inches display. Features locking set screw and stainless steel caliper jaws. Comes complete with battery and protective case. Brand new factory p-ime with instruction sheet. Simple to use and
with the digital LCD display you can t make a measurement mistake!

$49.95

Simple to build kit features a LED which glows red. When
you hit the target CDS cell with the red dot of your Laser
Pointer, the glow of the LED changes to a bright green
as long as you hit the target with your laser dot.' It's
like magic and the kit is so simple to build. For use at
night only and operates from one 9V battery (not in-

cations in people detec-

tion circuits, robotics,
machine automation, etc. Type PDT323 -5 has a
black 5mm case with 2 full length leads. Brand
new -prime on tape & reel. Super blowout price!

10/$1.00
Full reel of 1000/$80.00

G1450

MINI DRILL

BITS
3

e

cluded). Size of PC board is 1 11/16" x 1 ". Complete with all parts, PC board and
instructions (kit only-yolsupply any laser pointer to use with it). Skill Level 1.

$3.49

ORDER ONLINE
AT

silicon photodarlington
transistors are perfect
for thousands of appli-

SET OF 20

MAGIC LASER TARGET KIT

C6811

SALE!

SUPER SENSITIVE
PHOTODARLINGTON
TRANSISTOR

PRECISION ELECTRONIC DIGITAL CALIPER

61709

WO EA.

htt ://www. oldmine-elec.com

Set of 20 tiny drill bits

perfect for hobby and
PC board use with the
above drill. You get 1
each of all sizes from
61 to 80 packaged in a
small metal box. These
are made in China so
they aren t as good as
their U.S. equivalents
but they do perform reasonably well and they are indispensible if you are
making your own PC board. New!

G1698

0:115-

SALE!

$3.95

THE ELECTRONIC GOLDMINE: PO BOX 5408 SCOTTSDALE AZ 85261
TOLL FREE ORDER LINE: 800-445 -0697 FAX: (48()) 661 -8259 ALL OTHER CALLS: (480) 451 -7454
CIRCLE 312 ON FREE INFORMATION CARD
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PLUG

IN

AND MEASURE
L
500mVolt - 400Volt
0 - 20MHz

;C:.,

n
U.

MEMBRANE
SWITCHES

doa

8 bit

001=1031t..

-11102151©3oD

1,

Stock Layouts!

Ium 123 of iZB
1!YM1V

Eliminates tooling
cost...
* *From 2 to 128 keys **

Industrial/Commercial/
Prototyping

Ilill.:,tli1
i.u+«.. (1Rm

ome

t

Amin

STORAGE OSCILLOSCOPE
SPECTRUM ANALYZER
VOLTMETER
TRANSIENT RECORDER

41111111

TiePie introduces the HANDYPROBE model HP 2
A powerful 8 bit, 20MHz virtual measuring instrument for the PC
Convince yourself and download the demo software from our web page: http: //www,tiepie.nl.
When you have questions and / or remarks, contact us via e -mail: support@tiepie.nl. The
HANDYPROBE HP2 is delivered with a user manual, Windows and DOS software.
The price of the HANDYPROBE HP2 starts at USD 199 excl. VAT.
US dealers:
Conway Engineering Inc.:
Tel 510 -568 -4028; Fax 510 -568 -1397: www.conway -engineering.com
Feedback Incorporated:
Tel 800 -526 -8783; Fax 919 -644 -6470: www,fbk.com
Outsite US:
TiePie engineering, P.O. BOX 290 8600 AG SNEEK, The Netherlands.
Tel: +31 515 415 416 Fax: +31 515 418 819 Web: www.tiepie.nl
,

Popular types are available as
complete kits, with bezel,
connector & overlay!
4 key DSK -4 kit $9.60
12 key DSK -12 kit $13.87
many more layouts...

Optional Stainless Steel
"Clickdomes":

Sil-Walker
(805) 491 -0654

FAX (805) 491 -2212
P.O. Box 3220
Camarillo, CA 93011 -3220

silwkr@vcnet.com
www.vcnet.com/silwkr/
MASTERCARDNISA

LASERS
AT GREAT PRICES

A device

EXCEPTIONAL POWER FOR THE PRO
EASY-TO-USE FOR THE NOVICE
INCLUDES STEP-BY-STEP TUTORIAL

Here's what you get:

A rugged, portable programming unit including the power pack
of which store inside the case. A real printed umr and technical manual
which includes schematic diagrams for the programming unit plus diagrams for all technology family
adapters.' Comprehensive, easy -to-use software which is specifically designed to run under DOS.
Windows 3.1, 95 and 98 on any speed machine. The software has features which let you READ,
PROGRAM, COPY and COMPARE plus much more. You have full access to your system's disk
including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA S-RECORD and BINARY files. For detailed work the system software provides a full
screen buCer editor including a comprehensive bit and byte tool kit with more than 20 functions.
and printer port cable both

FREE CATALOG
Helium-Neon
Argon Lasers
Diode Lasers
Holography
Books
Email: mlp@nlenx.com

Ruby Lasers

Broad device support:

Scanners

Lightshow Equipment
Pointers
Optics

http://vvww.midwest-laser.com

FIRST GENERATION EPROMS (2708, TMS2716'. 25)00
SECOND GENERATION EPROMS (2716-28C080), 40 AND 42 PIN EPROMS (27C1024- 270160)
FLASH EPROMS (28F.29C,29EE,29F), EEPROMS (2816- 28C010), NVRAMS (12XX,X2210/12)
8 PIN SERIAL EEPROMS' (24, 25, 85. 93, 95, 80011A) PLUS ERI400/M58657 AND ER5901
BIPOLAR PROMS' (72S/82S), FPGA CONFIGURATORS (170 0 (1
MICROCONTROLLERS (874X, 875X, 87C5XX, 87C75X, 8905X1
ATMEL MICROS' (8-40) PM 890X051, 89SXXXX (AYR) 9OSXXXX
PIC MICROS. 8, 18, 28, 40 PIN (12CXXX- 16CXXX, I6FXX, 17C)

MOTOROLA MICROS. (687051,3/U3/R3, 681iC705, 68110711)
REOUOOES SNAP -IN ADAPTER (0RDER FACTORY OnIECl OR BUILD YOURSELF)

I

A Midwest
Laser Products
P.O.
80

programming system

for design, repair and experimentation

Complete Ruby Laser Assembly less than $300
He -Ne Lasers, complete, for less than $50
American 60X Argon Lasers from $595
Laser Diode Modules from under $40
X-Y Scanners from $79

30

GIsrraor «ti""

Box 262, Frankfort, IL 60423
VISA /
Phone: (815) 464 -0085 FAX: (815) 464 -0767

MC Accepted

YEAR WARRANTY

- 30

DAY MONEY BACK GUARANTEE

$289

$5.00 SHIPPING

55.00 C.O.D.

VISAMASTERCARDAMEX

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OH 45150
website - www.arlabs.com
(513) 831 -9708 FAX (513) 831 -7562

Prices effective March 28 through May 5, 2000
When ordering. please provide this code:

SOURCE CODE: P0P74

Or'icr 422 -1475

32 Piece
Order #50 -6265

Order #60-9855

4" Color LCD

Monitor Module

Open circuit board has no easeór
housing allowing easy incorporation into
automotive seat backs, custom panels and
enclosures. Use for automotive multimedia
and navigation systems, surveillance and
video equipment. 3.5mm A/V input
*Resolution: 383 (H) x 234 (V)
*Requires: 12VDC, 500mA

Dimensions:

3W x 5" x 144"

Ckr, Jt,<'

n

100 Watt

Security
Bit Set

This is a complete set of
security bits for all of those
difficult service applications including
computer monitors, video games,
telephone and cable equipment. Includes
security torx bits, hex bits, spanners,
tri-wings and more. Regular price $41.25

Subwoofer Amplifier Module

The ideal foundation when making a
powered subwoofer. Internally, this
amplifier isolates, then sums the left and
right inputs to give a single mono channel
with 100W RMS output (4ohm). Speaker
level inputsloutputs Line level inputs
*Auto turn-on 12dB variable
60Hz-160Hz crossover *Fully sealed rear

housing Dimensions: 9 %" x

9%" x 5"

QTLY

2900

Order #72-6685A

T ?JMA

Quad Display PC
Interface DMM

60

5.6" Color LCD Monitor

High resolution picture makes this
monitor perfect for mobile TV, VCR, DVD
or satellite tracking applications. 3.5mm
A/V in and outputs make daisy chaining
multiple monitors easy. Includes stand
and 36" A/V input cable. Resolution:
960 (H) x 234 (V) *Requires: 12VDC,
750mA Dimensions:

49.95
Micro Board

Order #21 -3460
Order #82-2990

CCD Camera

Compact open -board black and white
camera measures only 1W x 1%" x 1 ".
W' CCD image device produces over 380
lines of resolution. Provides NTSC
standard video output. Requires
12VDC, 330mA.

1-800-543-4330
Check us out online at:

www.mcmelectronics.com
-F

7 a m.

decoder provides TRUE stereo line-level
output. Includes infrared remote.

Features 3% digit
backlit LCD display,
with three sub-displays
and bargraph. Measures
400mV- 1KVDC, True
RMS AC voltage
400mV- -700V, AC/DC current 40mA -20A,
plus resistance, capacitance, frequency and
temperature. RS-232 interface allows
connection to PC or laptop, cable and
software sold separately.

C3DIEMPXR

M

181 channel capability includes 125 cable,
plus all 69 off -air channels. Built -in MTS

5%" x 7%" x 1%"

FRE
iterature

Hours:

Stereo Cable Convertor

-9 p.m., Sat.

9 a.m. -6

7.m., EST.

Same Day

Shipping!
In stock orders

received by 5:00 p.m.
(YOUR TIME), are
shipped the same day.

Heavy -Duty

s3

Aluminum Tool

Case

Two inside panels and adjustable
compartments carry hand tools, soldering
equipment anal hand held test equipment.

Measures approximately 19" x 14" x 6 ".
Regular price $51.50

MCM ELECTRONICS®

650

CONGRESS PARK DR.
CENTERVIL.E, OH 454159
A PREMIER FARNELL Company

SOURCE CODE: POP74
81
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www.americanradiohistory.com
AmericanRadioHistory.Com

earn to Hack!

PCB LAYOL
Software For Windows FRt
-

O Download our board layout software
O Design your 2 sided plated- through PCB
O Send us your layout over the Internet
O In 2 -3 business days, UPS delivers
your boards, often under

P32 P'

$10

C

The Happy Hacker is nothing less
than a step -by-step, easy to follow
course on computer hacking. In it you'll
learn all the ins and outs of hacking like
the pros. You'll also learn how to hack
safely, without getting busted or fired.
This brand new 3rd edition has it all!
Everything from breaking in to computers
to hacking web sites, forging email - you
name it!
E PAPERBACK,
SHIPPING

$3.9.95

$3

The Hacker's Companion CD -ROM is chock
full of hacking software and information. It
includes everything from phones, cellular
and satelite hacking to password
crackers, war dialers, sniffers and
exploit programs. Even a video of dutch
hackers breaking into a classified US
military
An
computer.
excellent
companion to the Happy Hacker, includes
many of the programs discussed there.
Brand new for the year 2000!

PC CD-ROM $29. 95,

SHIPPING

$

Or call or write for FREE CATALOG of hard -to -get information
about computer viruses, computer hacking, security and
cryptography!! Check our web site www.ameaglepubs.com for
lots more about these books and CD's!

Antericcut Eagle Publication, Inc.
P. O ßox 1507, Dept E.
Show Low, AZ 85902
(800)719-4957

www.expresspcb.com

New and Pre -Owned
Test Equipment
CIRCLE

New Equipment Specials
til\I('III?('I:"l lsc l'Ll ti - \lutlulc Tesler
s

Tests SIMMs/168 pin DIMMs
Stand alone/portable

*

B+K Precision

Identifies Module properties
Built -in Serial Interface

Band 1: 10 - 1750 MHz
Band 2: 3.7 - 4.2 GHz
Carrying Case Included

Only $2,395.00

- Analog

Channel, High Sensitivity
Trigger Signal Output
Cursor Readout
2

-

ARD

10
100
100
200
250

MHz
MHz
MHz
MHz
MHz

$185.00
$599.00
$729.00
$829.00
$999.00

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

LNA/LNB's

Iii' lcL (:OS -6103

Leader IT 941

- Maintenance & Service
Line or Battery Powered
Built -in DC Block & Power for

100 MHz Bandwidth

F - EE INFORMAT1 N

1466
465
465B
475
475A

Tektronix
Tektronix
Tektronix
Tektronix

- tipcclrun :knalyzcr

Satellite Downlink - Installation

,

Pre -Owned Oscilloscope Specials

Only $1,995.00
AN'('ON1 l'tiA-371)

7

Oscilloscope

Time Base Auto -range
Includes Two Probes
2 Year Warranty

See us on the Web!

Only $899.00
('. \ "l'\ Signal Le% el \Zeter

MI' W.testequipmentdepot.com

TV /CATV Coverage from 46 - 870 MHz

Only $489.00
iVe Buy
- I)i,;ilal \Iullinlcler

Video/Audio Camer Measurements
1

lul.c 87

IN

Basic DC Accuracy of 0.025% at 50,000 Count
True -RMS AC, AC +DC, dBm, & dBV
Onl $319.00

82

ra2m1

M

7'L'st

Surplus
Equipment

Test Equipment Depot

(1 -800- 996 -3837)
(AMEX C.O.D.

A

FOTRONIC CORPORATION COMPANY

99 Washington St. Melrose, MA 02176

TOLL FREE 1- 800 -99 -METER
CIRCLE 313 ON FREE INFORMATION CARD

(781) 665 -1400
e -mail:

FAX (781) 665 -0780

sales @testequipmentdepot.com

EN10990

"Action"

See and Order from Our

AMAZING

DEVICES

Web Site at:http: / /www.amazingl.com

`

Laser Window Bounce Listening System
Denonabatea a Remarkable Concept allowing ycu to listen to sounds picked
up from a reflecting surface illuminate by a laser. This is acmmpbehed by
Lstening to these varying light reflections or scatter wth a sensitive optical
receiver. Low cost science project and demonstration systems use our
visible red lasers and LLR series low noise ultra- sensitive optical receivers
with built in voice enhancement filters. Infra red lasers provide far better
performance but require precise initial optical alignment. Actual use its illegal!
LWB9 Plans and all Data for 3 Laser Window Bounce Systems
LWB6K Kit of Complete 100' System for Demo/Science Project
LWB60 Above System With Assembled Electronics
$69.50
Those With Lasers Only Need Our: #LLR3K Optical Receiver Kit

w

Intimidatingly effective up to 20'
with explosive spark discharge.
Easily consealable

Requires Video Tripods

SIZZ500
$20.00
$129.50
$159.50
or #LLR30 Ready to Use Optical Receiver

Gravity Motor

Electrical charge reactions
produce the effect of 'anti
gravity. You build a model
craft from simple
parts and levitate it
with our ion power
source. Battery or
C
115vac operation. Gm
science or fascinating riSe4rcit, project
includes our gravity handbook.
$20.01
GRA3 Plans/Book
GRA3K Power Source Kit
$99.51
n

LGRA30 Assembled Above

r- 14k'E CONTROL

$149.9

Using

Electronic Hypnosis

Air Taser Gun

$99.5 o

Electronic circuitry induces hypnotic as
well as ALPHA relaxed mind states.
Place subjects under your control
'

$10.00
$49.95
$69.95

MIND2 Plans for Mind Control $15.00
MIND2K Kit/Plans
$49.95
LMIND20 Ready to Use
$79.95

Theramagnetic Pulse
Complex Magnetic waves
claimed to produce man
health benefits. Board level
experimental device is soldfor
research purposes only.
THMAGIO Lab Assembled.... $24.95

r

Create a spectacular
display of nature own
lightning. Many
amazing experiments
possible. See In action
on our web sitell

BTC4 Plans_$20.00
BTC4K kit....5899.9
BTC40 Ready to use
$1199.95
Smaller Version (8 -10° Sparks)
BTC3 Plans..$15.00 BTC3K Kit.$349.95
BTC30 Ready to Use
$449.95
.4

Pain Field Pistol

Caution! Do not aim at people!

Lights up a 4' fluorescent
tube-all without any
contact!! Yet only 3' tall!.
MTCIK Kit/Plans
LMTC10 Assembled

$34.50,

rTelephone Line Grabber
Room Listener
Controller and
Call Dlverter

l

TELCON4 Plans
TELCON4K Kit/Plans
LCON40 Ready to Us

1

$10.00
$99.50
$149.59

Conduct many weird and bizarre experiments.
Handheld battery operated and easy to operate.

IOG7i9 Plans
1007K Kit/Plans
10G70 Assembled/Tested

PPP1 Plans

$129.95

$199.96.

1

SealMe Ultra Char 1 Mile.

Mile

Telephone Transmitter.

Line Powered Phone Transmitter
Never Needs Batteriealt

Tracking/Homing Beacon Beeping
Transmitter

5

Video/Audio Rebroadcaster

6

TV/FM Radio Disrupter. Neat Prank!
Discretion Required

1

Mi.

Includes Hints Using Wireless Devices
COMBOX Above 6 Kits/Plans
COMBOP Above 6 Plans On

$59.95
$10.00

Shock Force Field Vehicle
Object Electrifler
asily
Hand shock balls,wands. Mini ci
hidden. Great payback for those wise guys.

SHKIK Kit/ lan

$19.95

Build a Magnetic Cannon!!!
$8.00
$49.95

PPPIK Kit/Plans
LPPP10 Ready to Use

$10.00
$99.50
$149.95

Higher Powered Device

Rental units available.

$79.96

Buming/Cutting Lasers
urrent and Future Weapons 51{gtems
We Stock Parts!

CO2 Lasers can cut thru most metals
LC3 Plans Poor Mans System $15.00
LC7 Plans Lab System 30W+....$20.00

Experiment with and Construct Rail Guns Magnetic Launchers, Coil and Sleeve Guns. Super
High Gravity Pulses. Explode Wires and Water Antigravity Levitation. Mass Warping. Magneto
Can Crushing Plasma Propulsion High Energy Radio Frequency Guns (Herí). EMP Lattice
Snapping and all Types of Electrical Pyrotechnics Plus Much More"

Lossless Charging
Programmable Energy Control
Up to 16 Kilojoules at 4 Kilovolts
Triggered Spark Switch
12 VDC/116 VAC Operation

Unit is Shown With Our
'Distributed Energy Source"

Nd Glass/Vag/Ruby can blast holes

thru most metals using pulses.

HEP3 Plans 500 -1Kj @

LAGUN2 Plans 6kw Pulses

HEP30 Assembled Above

$20.00

-2 Kv

$15.00
$449.50

9.50
HEP3K Kit/Plans with 500 Joules
Custom Designs Available on Request

Related Projects Using Pulsed Magnetics

tion. Cutting edge R &D

$20.00
$20.00
$20.00
$15.00
$20.00

$25.00

Amazing and bizarre
effects turn a normal light
bulb into a spectacular
plasma display!! With
adjustable frequency
control. Safe 12vdc input

Jacobs Ladder
Pyrotechnical traveling fiery
plasma expands over 3'
before evaporating into
Solid state circuitry with
adjustable arc control. 115/
230 volt operation. Uses safe
high frequency energy.

space.

TCL5 Plans..$8.00 TCL5K Kit/Plans..$59.50
$99.59

Attention!

1

HEP9 Plans Higher Powered 1 -16 Kj @ 1-4 Kv
PPRO1 Plasma Gun Plans Shoots a High Velocity Projectile. Exploding Wire
MASSI Masa Launcher / Kinetic Gun / Electric Cannon. Ultra Accelerative Forces
CANCRUSI Can Crusher/ Mass Warping plans. Distort Mass and Shape
EGUN1 Build a High Velocity Kinetic Electric Gun

LTCL50 Assembled and Tested

Listen to your premises. Break in to calls
Control household appliances. Remote
dial long distance calls-from anywherell

Protects electric shocks without corneal!

1009K Kit/Plans
LIOG90 Assembled/Tested

Transistorized TESlJ# Coil
á24.50

Star Wars Technology Demonstrates Weapons
Potential, Force Fields, lonMotors, Antigravity etc.

Handheld and battery
operated with all controls

HOVER Plans and Data

Mini TESLA Coil

4

n

$239.95

Voice Transmitter.

3

advance in transporta$19.95

Super

1

2

28 pages of data related
to the most revolutionary

Provides that 'extra edge' f
many listening applications.
Enhances 3 to 4x of normal

ÇYBEREAR

Star Wars Technology Directs Energy

Hover Board

Cybernetic Ear!

ECG10 Ready to Use

Ion Ray Guns

Produces 30" Sparks

Blast out rodents with
high power ultrasonics.

iiast

HYP2 Plans
HYP2K Kit/Plans
HYP20 Ready to Use

Tesla Coil

$79.95

More stopping power than most
hand guns!! 15 foot knock down
range. Easily concealed Uses non
lethal technology.

For Those Wishing to Build a High Performance System, We Offer the Below Modules Requiring Housing And Optics
CWL10 10 mw Class IIIB invisible IR Laser $149.50 Higher powered lasers available
LLR40 Receiver
$199.50

"

'N"

+P

High Voltage Modules

Battery powered for hovercraft, plasma
guns, anti gravity, force fields, pyrotech

MIMIMAX44KV...$19.50
MINIMAX3 3KV...$17.50

ALASMA

?.

JACK1 Plans
$8.00
JACK1K Supply, Mtg Blks, Ladders.. $149.95
$249.95
JACK10 Ready to Use

"S MI FM

Voice Transmitter

Crystal clear performance. Many
applications. Easy to assemble
LFMV1 Kit and Plans

FIRE SABER

Patented Moving Light Concept Defies all Logic
as It Appears to Evaporate Into Space!!

$39.50

Replaceable Blades, Overide Switch
Interactive Sound Module
Available on Request

Available colors: "C"
photon blue, starhre red
phaser green, neon red
MINISAB "C" 15' Active Length
$49.95
$69.95
SAB24 "C" 24' Active Length
$89.95
SAB30 "C' 30° Active Length
$119.96
SAB36 "C" 36' Special Request
Please add $10.00 for special

handling and specify color

Information Unlimited PO Box 716 Amherst N.H. U.S.A. 03031
Information 1 603 673 4730 Free Catalog on Request
1 603 672 5406
Add $5.00 S&H plus $5.00 if COD. Overseas Contact for Proforma

Fax
800 221 1705 Orders /Catalogs Only!
Pay by MC,VISA,Cash, Check, MO, COD.

CIRCLE 220 ON FREE INFORMATION CARD

CALL TOLL FREE

es

C&S

(800) 292 -7711

Orders Only

Look For Other
Monthly Specials
On Our Website

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

Se Habla Español

Elenco Quad Power Supply
Model XP -581

Elenco Power Supply Kit
Model XP -720K
1.5VDC - 15VDC @ 1A
-- 1.5VDC - -15VDC
5VDC @ 3A
6.3VAC @ IA &
12.6VAC center
tapped @1A

579.95
4 Fully Regulated DC Power

$54.95

DC voltages:

3

fixed

a5V @ 3A. +12V @ IA. -12V

IA
1

Variable 2.5
-

-

20V

Assembled

XP -720 Fully

®2A

B&K High Current

The SPL -603 is

$169
Model 1688 28A

$249
$8K 13 8V Fixed DC Power Supplies
Model 16806A
$42
Model 1682 15A

5-40

watts.

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

Weller Soldering Station

$36.95

Model WES50

a

Weller Marksman'
23W Soldering Iron

50 watts of

solid -state DC
power supply
providing the
exact output voltage no matter
what current you
use. Output fully
protected from
overload

Model 1686 12A

Variable power
control produces

$450

$85

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

DC Power Supply
Venable 3 -14VDC
Thermal Function
Current Umlting

Weller Low Cost Soldering Iron
Model WLC -100

mo
workstation le engineered to
eat the needs of today's electronic
industry. Wide range of adjustments
of air volume and temperature
12 t 2°F to 754°F) permes soldering of
most surface mount devices.
Comes with an Á1138 nozzle OFP 28
a 2emm (1.1 x t t-i.

.

M

Supplies in One Unit
4

Elenco Hot Air SMD Rework Station
Model SR -979

controlled
power designed for
continuous
production
soldering.

Model SP23

$9.95

$119

Generators & Counters
Elenco Sweep Function Generator
w, built -in frequency counter

Multifunction
Counter

10 Function 1.3GHz Universal Counter

Elenco Model F -1300

Model GF -8036

B&K Model
1875

Frequency .05010 - 30Hz 3 Ranges
Period
read 609019 60.000000 F =1 R
C
- Counts
99994199,ea8,999
RPM - 3
DPM
20B9aea RPM
Duty cycle
Max/MinIAVG with Time
Stop -watch set 2 sec. to 100 hrs.
Math Functions
Timer - 2 sec. to 99 days
Pulse Width aims to 66666.6ms
1

$225
Elenco RF Generator with Counter
-

150kHz)
-,

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

SG -9000

$119.95

(analog, w/o counter)

0.2612 to 20MHz

S

AM 8 FM modulation

445 ..

Burst Operation
Extemal Frequency counter to 30MHz
Unear and Log sweep

21.5MHz Model 4070
10MHz Model 4017
SMHz Model 4011

Kit Corner
over 100 kits available
Model RCC -7K

Model AK-700

Radio Control Car Kit

Pulse/Tone
Telephone Kit

Fun & Easy to

$2A
9

95

$1295
$319

$249

$99

2.5GHz
Ultra sensitive
1014z

.

-`* O

synchronous

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

Model SG -9500

Model F -2800

$189

13

$225

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

(100kHz

18 XI

Elenco Handheld
Universal Counter
1MHz - 2.8GHz

<yrrlr

bar graph and RF
strength.
3

Channels

tae

'tr
1

BK PRECISION

Quantity
Discounts
Available

detector

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

Features 10 digit display, 16 segment and RF signal strength bargraph.
Includes antenna, NICad battery,
and AC adapter.

Oscilloscopes
Free Dust Cover and

2

Probes

Assemble
7 Functions
Radio Control
Transmitter Included

Model AM -780K
Two IC
Radio Kit

Model OWI -007
Robotic Arm
(Wired Control)
Teaches the basic
robotic sensing and
locomotion principles
while testing motor
skills.

DS -203
DS -303
DS -603

95

84

S-1325
S-1330
S-1340
S-1345
S-1360
S-1390

Guaranteed Lowest Prices

C &S SALES, INC.

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

150 W. CARPENTER AVENUE
WHEELING. IL 60090

rt
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25MHz
25MHz
40MHz
40MHz
60MHz
100MHz

Dual Trace
Delayed Sweep
Dual Trace
Delayed Sweep
Delayed Sweep
Delayed Sweep

DIGITAL SCOPE SUPER SPECIALS
20MHz/10Ms /s Analog/Digital
4OMHz/20M5 /s Analog/Digital
60MHz/20MS /s Analog /Digital

$325
$439
$475
$569
$749
$995
$695

$995
$1295

15 DAY MONEY BACK GUARANTEE
2 YEAR FACTORY WARRANTY
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

SAME DAY
SHIPPING
Secure

Sales

on -line

$39.95

i(

Inductance

..-

`

&

°`

` (r

(¡

°

s

-

Inductance t

Tep

? *'

F
H

01

DC Volte o

-

,F

to 21x1

,

v

Frequency up to 15MHu

(Assemblsembled)

Signa Output Function
-

3

-

$15.95

1/2 Digit Display

PC Repair
Introduction to

PC Repair Self -Study

#

"

*w.,
t1/
x

,

...:.

ff
,

°

Quantity`
Discounts
Available

$1 79

Introduction to Computers
IBM PC's and Clones
PC Assembly /Disassembly
Introduction to MS-DOS

Introduction to Windows 95
Introduction to Networks
Introduction to the Imamat

Provides you with the easiest and most effective way to learn
the fundamentals necessary for a profitable and successful
career as a PC Repair Technician. Ideal for Individuals new
to the I.T. profession and as instruction prior to studying for

A+ certification.

$379

DOS 6.2

Windows 3.1
Windows 3.1
Windows 3.1
Windows 3.1
Windows 95
Windows 95
Windows 95

h

-

>

-

-

Includes:
3/16" Net Driver

Installation and Configuration
Application Support
Devices and Drivers
Networking and Troubleshooting
Installation and Deployment
Basic configuration
Troubleshooting and Optimization

Tweezer
IC Inserter 14 -16 pin

lc Extractor

$

1

i

95

1/8" Flat Screwdriver
#0 IPhillips Screwdriver

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

SEE US ON THE WEB

,t
t

s-

i
I

ìA

Many features
with O factor

High Accuracy

tt>

CCTV Cameras

MONOCHROME CAMERAS

COLOR CAMERAS

e,

°µ

-

SC -12
SC -15

-

35mm Lens (1.25 "x1.25 ") .69
69
Pin Lens (1.25 "x1.25 ")

Add $10 for lens

Add $10 for audio

Accessories:
SC -1 - 12V 100mA adapter
SC -2 - 50' cable with connectors

°
19.°

SC-20 Pin Lens
SC-21 3.6mm Lens
360 Unes 1.25" x 1.25"

Infrared Sensitive, Audio Included

$109
Add $10 for case

T E K K Radios
Pro -Sport FRS Two -Way Radio
Model PRO -SPORT+
Available
in Yellow,
Blue & Black

No
License
Required

I

1/2 Watt Output, 14 Channels.
TX & RX LED /LCD Indicators.

Large LCD Display.
38 Privacy (CTCSS) Tones.
Removeable Antenna.
Water Resistant.
5oamw Output.
P
Palm Sized.

..

-`

Il,

V

Great handheld unit to teat
Gr and
h Mec monitors. The
model 1275 is ideal for the
field or the service bench.
Small, portable and very
effective the 1275 gonerates
crosshatch, dots.
color bare and raster pat
terns In green blue, red.
black and white.

Call for complete catalog.

pc. Computer Service Tool Kit
Model TK -1100

1/4" Nut Driver
3-prong Parts Retriever
Reversible Bit Screwdriver T10 8 T-15
Reversible Ba Screwdrivers 3/16 ",
1/4 ", #1 8 #2 Phillips

69
...

4

Includes all the technical material, knowledge and interactive exercises needed to
pass the A+ exams and excel in the competitive PC repair marketplace.

11

Video Monitor Tester
Model 1275

B &K

Cameras have 420 lines (360 color) of resolution, 0.08 Lux, 3.6mm /F2 90°
field of view. Power requirement is 12VDC @ 100mA (order SC -1).

ImroductIOn to Windows 3.1

DOS/WIN Exam

3

Auto /manual range

.w

%

A+ Certification Self -Study Course"'

''`"___

Features high peAormance AC/DC voltage
and current measurement, frequency, duty
cycle, resistance, con ductance, and Capacitance measurement.

$225.95

-!

,,,..

Course'

COURSE CONTENTS

$319

,

range, a 400
range with Fluke's propeletary Zero Calibration,
offers 0.01 resolution with
increased noise rejection.

U:

>ú

MA 000 e

Diode /Audible Continuity Test

Hz

Dual- Display LCR Meter
w/ Stat Functions
B&K Model 878

Transistor Test
Diode Test
Training Course

to 2000M

20V

1

87111

°

Lo -Ohms

m

3 1/2 Digit LCD

,1y

re m TStC
Temperature

>ny_i

-'

18 Ranges

ñ

,

$19 .95

$99.95
Capacitance

Fluke

=tBsaß

of voltage
p from
9 input
to over 2okHz.
-

Elenco Digital Multimeter Kit
Model M -1005K

Elenco LCR Meter
Model LCR-1810

--

Built -in frequency counter

Current
Diode Test
Transistor Test
Meets
safety specs.
Model M-2760
M -2760 - $24.95
(9 IL notions)

-

79111

99.99nF to 9999 F

#

Beeper

Im

i

(800) 445 -3201

Capacitance ranges from

Cap. to 20 F
AC /DC Voltage
9

-

Capacitance
and Much More

's-

FREE
64 PAGE CATALOG!

$195

Functions:

Freq. to 20MHz

Freq. to 4MHz

_

.

it

Functions

12

Fluke

Model M -1740

Elenco

Elenco LCR & DMM
Model LCM -1950
(

FOR OUR

Service
Excellence in
Digital Multimeters

ordering

f

CALL OR WRITE

I

Talk up to
2

miles!

$69.00 each or
2 for $125.00

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

" www.cs-sales.com
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15 DAY MONEY BACK GUARANTEE
2 YEAR FACTORY WARRANTY
,v..

alces SUBJECT To CHANGE WITHOUT NCUCE

85

Any waveform you want!
Synthesized Signal Generator

New

Clean sinewaves DC -21.5 MHz, .001% accuracy!
.01 Hz steps. DC Offset. RS232 remote control.

Features:
21.5 MHz

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

.01 Hz steps

Function Generator

multi -unit
phaselock

Ramps, Triangles, Exponentials & more to 2 MHz!

Pulse Generator

Telulex Inc. model SG -100A

Digital waveforms with adjustable duty cycle

Iillll
I

U

V

Jrtltr

`llll

11

DC to 21.5 MHz linear
and log sweeps

N.

nt/Ext AM, SSB,
Dualtone Gen.

Ramps, Triangles,
Exponentials

Int/Ext FM, PM,

BPSK, Burst

#00

Pulse Generator

Arbitrary Waveforms

Noise

'Ieiniex Inc.

2455 Old Middlefield Way

Mountain View, CA 94043

S

Unlimited Possibilities!

http: //www.Telulex.com

Tel (650) 938 -0240

Fax (650) 938 -0241 Email: sales @Telulex.com

CIRCLE 311 ON FREE INFORMATION CARD

RF Data Modules
AM Transmitter
Sub Miniature module
SAW Controlled

coNT
OEL_
E A S LJ R
RELAYS

Ml%/

TEMPERATURE

0418MHz or 433MHz
Range up to 300ft

No adjustable components CMOS/ITL data

7x

Low current -

2.5mA
Supply 2.5 -12Vdc

AM-TX1 -xxx ....

S12.60

i

i

i l

i!

I

Compact Hybrid Module

2kHz data rate

Very stable
CMOS/TfL

*Sensitivity -105dBm

Up to 40.000bps data rate

5V operation
8MHz or 433MHz FM

4I

RS232 Transceiver
3wire

RS232 interface
I9.2Kbps half duplex
418MHz or 433MHz FM
7.5- l5Vdc. 20mA

TX/RX

Status LED's

24 LINES DIGITAL

38x12x2mm

output
*Patented Laser Trimmed
5 Vdc. 0.8mA (HRR6)

*Up to 450ft. range.

Range up to

25011.

Up to 40011.

range
ant. on board

MODEL 45

TECHNOLOGIES

-7111

I/O

ANALOG INPUTS

2 ANALOG OUTPUTS
2 COUNTERS-24 RIT

RS-232

WHEW*

TIMER COUNTERS

24 0N5ITA1

INTERFACE

TRMS, 20 AMPS

13 8IT A/O

I/O

OPTO- ISOLATED
COMPLETE OMM

MODEL 40

$109

MODEL 70

$239'!`

8 ANALOG INPUTS

t111flItAf:t
15 SIT A/D
Rs DIGIT

PY/M OUTPUT

UP TO

1111432

NORM I/O

é 8MP/SEC

4mA typ.

tel: (416)236 3858
Free Catalog

8 DIGITAL

4 ANALOG OUTPUTS

.3

$189

.

T2 REF sas

2S LINES

15mm

'PHERNET.... $139.30

Low current.

I/O

.

INTERFACE

IMP /SEC

58 x 40 x
C

RLT32

/0/ tN

11.2112 RIVELI ACI

1

AMCOM

SIT A

......
R

User data packetizing

SAW controlled stability Up to 4kHz data rate
Wide supply range 2 -I4V 'Small: 17 x Imm
CMOS/TfL input
AM -RTS -xxx .... S12.10

I

R

MODEL 100y ...
interface

'Fast ImSenable
'Power saving feature
*Carrier Detect output
BiM -xxx -F
S87.36

1/4 wave

CHANNEL

UP TO 14A

AM-HRR6-xxx... S16.33

5V CMOS logic

R

HUMIDITY

THERMOSTATS LIQUID LEVELS

12 RIT COUNTER

AM Transmitter

nt

LIGHT LEVELS

P4065 INTO PC MIS

FM Transceiver
.Only 23x33xIlmm

86

Mgt

MOTORS

NPELM

$79

MODEL 30

AM Receiver

ill

PRESSURE

SWITCH POSITIONS

input

11x4mm!

LIGHTS

fax: (416)236 8866

www.abacom -tech.com

Prairie Digital, Inc.
PHONE 608- 643 -8599

FAX

608 -643 -6754

MasterCard / VISA
CIRCLE 219 ON FREE INFORMATION CARD

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

1

GHz RF Signal Generator
A super price on a full featured RF signal generator!

SEYTrack

DDF -1, Doppler Direction Finder Kit

Wireless

RF

$149.95

Data Link Modules

RF link boards are perfect for any wireless control application; alarms, data
transmission, electronic monitoring...you name it. Very stable SAW resonator
transmitter, crystal controlled receiver - no frequency drift! Range up to 600
feet, license free 433 MHz band. Encoder/decoder units have 12 bit Hoaek

HT -12 series chips allowing multiple units all individually addressable, see
web site for full details. Super small size - that's a quarter in the picture! Run
on 3-12 VDC. Fully wired and tested, ready to go and easy to use!
$14.95
$16.95 TX433 Data Transmitter
RX433 Data Receiver

RXD-433 ReceiverlDecoder

$21.95 TXE433TransmitterlEncoder

$19.95

AM Radio
Transmitter

Cameras

twice the current! The black & white models are also super
IR (Infra -Red) sensitive. Add our invisible to the eye, IR -1
illuminator kit to see in the dark! Color camera has Auto
gain, white balance, Back Light Compensation and DSP!
Available with Wide -angle (80') or super slim Pin -hole style
lens. Run on 9 VDC, standard 1 volt p -p video. Use our
transmitters for wireless transmission to TV set, or add our
IB -1 Interface board kit for super easy direct wire hook -up to
any Video monitor, VCR or TV with AN input. Fully assembled, with pre -wired connector.
$69.95
CCDWA-2, B &W CCD Camera, wide -angle lens
CCDPH-2, B &W CCD Camera, slim fit pin -hole lens $69.95
CCDCC -1, Color CCD Camera, wide-angle lens
$129.95
IR-1, IR Illuminator Kit for B&W cameras
$24.95
IB-1, Interface Board Kit
$14.95

....

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

AM -25, Professional AMTrensmitter Kit

$129.95

AM -1, Entry level AM Radio Transmitter

Kit... $29.95

CAM, Matching Case Set for AM -1

$14.95

Mini Radio

$29.95

FR -6, 6 Meter FM Ham Band Kit

$34.95

$34.95

FR-10, 10 Meter FM Ham Band Kit

$24.95

FR-146, 2 Meter FM Ham Band Kit

$34.95
$34.95

SR -1, Shortwave 4.11 MHz Band Kit

FR -220, 220 MHz FM Ham Band Kit

$34.95

SCA -1

Matching Case Set (specify for which kit)

$29.95
SCA Subcarrier Adapter kit for FM radio.... $27.95

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

PIC-1, PICPROPICChipProgrammerKit
$59.95

I

.

,

$14.95

FM -100, Pro FM Stereo Transmitter Kit

$249.95

FM -100WT, Fully Wired High Power FM -100

$399.95

FM Stereo Radio

Transmitters

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

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

$129.95

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

RF

$34.95
$14.95
$9.95

Power Booster

Add muscle to your signal, boost power up to 1 watt
over a freq range of 100 KHz to over 1000 MHz! Use
lab
for
signal generators, plus many foreign users employ the
as a
amp
LPA-1 to boost the power of their FM transmitters, providing radio service through an entire town. Runs on 12 VDC. For a neat finished look,
add the nice matching case set. Outdoor unit attaches right at the
antenna for best signal - receiving or transmitting, weatherproof, too!
LPA1, Power Booster Amplifier Kit
CLPA, Matching Case Set for LPA-1 Kit
LPA-1WT, Fully Wired LPA -1 with Case
FMBA -1, Outdoor Mast Mount Version of LPA -1

FM

$39.95
$14.95

$99.95
$59.95

Station Antennas

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

FMA -200, Vertical Antenna

RAMSEY ELECTRONICS, INC.

Order Toll-free: 800-446 -2295

793 Canning Parkway Victor, NY 14564

Sorry no tech info. or order status at 800 number

See our complete catalog and order
on -line with our secure server at

For Technical Info. Order Status
Call Factory direct: 716- 924 -4560

4

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

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

Receivers

1

I(

TIT MTV

FM -10A, Tunable FM Stereo Transmitter Kit

Imagine the fun of tuning into aircraft a hundred miles away, the local police/fire department, ham operators, or how
about Radio Moscow or the BBC in London? Now imagine doing this on a little radio you built yourself - in just an
evening! These popular little receivers are the nuts for catching all the action on the local ham, aircraft, standard FM
broadcast radio, shortwave or WWV National Time Standard radio bands. Pick the receiver of your choice, each easy
to build, sensitive receiver has plenty of crystal clear audio to drive any speaker or earphone. Easy one evenin
assembly, run on 9 volt battery, all have squelch except for shortwave and FM broadcast receiver which has subcarrier output for hook-up to our SCA adapter. The SCA -1 will tune in commercial -free music and other 'hidden' special
services when connected to FM receiver. Add our snazzy matching case and knob set for that smart finished look!
AR-1, Airband 108-136 MHz Kit
HFRC-1, WWV 10 MHz (crystal controlled) Kit
FR -1, FM Broadcast Band 88-108 MHz Kit

rm

Transmitter

We call them the 'Cubes'.... Perfect video transmission from a transmitter you can hide under a quarter and only as thick as a stack of
four pennies - that's a nickel in the picture! Transmits color or B&W
with fantastic quality - almost like a direct wired connection to any
TV tuned to cable channel 59. Crystal controlled for no frequency
drift with performance that equals models that cost hundreds more! Basic 20 mW model transmits up to 300' while
the high power 100 mW unit goes up to 1/4 mile. Their very light weight and size make them ideal for balloon and
rocket launches, R/C models, robots - you name it! Units run on 9 volts and hook -up to most any CCD camera or
standard video source. In fact, all of our cameras have been tested to mate perfectly with our Cubes and work great.
Fully assembled - just hook-up power and you're on the air One customer even put one on his dog!
C- 2001, High Power Video Transmitter...$179.95
$89.95
C -2000, Basic Video Transmitter

Top quality Japanese Class 'A'
CCD array, over 440 line line resolution, not the off -spec
arrays that are found on many othe cameras. Don't be
fooled by the cheap CMOS single chip cameras which have
1/2 the resolution, 1/4 the light sensitivity and draw over

®

Super Pro FM
Stereo

World's Smallest TV Transmitters

CCD Video

Covers 100 KHz to
999.99999 MHz in re;
steps. Tons of features;
calibrated AM and FM
o
modulation, 90 front panel
memories, built-in RS-232
interface, +10 to -130
dBm output and morel
Fast and easy to use, its
big bright vacuum florescent display can be ead from anywhere on the
analog
feel and is intellibench and the handy 'smart-knob' has great
gently enabled when entering or changing parameters in any field -a
real time saver! All functions can be continuously varied without the
need for a shift or second function key. In short, this is the generator
you'll want on your bench, you won't find a harder working RF signal
generator - and you'll save almost $3,000 over competitive units!
$1995.00
RSG -1000B RF Signal Generator
1

www.ramseyelectronics.com
CIRCLE 263 ON FREE INFORMATION CARD

VISA

$39.95

OD

$114.95
AMERICAN

Di JOINER

E5.

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

87

2539 W. 237th Street, B`dg, F, Torrance, CA 90505
Order desk only:
8 2`8878 CA: (800 223.9977
)
I
'7 USA: (800)
LA. & Technical Info: (310¡ 781 -E488 '^.r (310)

784.7590

hop: / /www.diç isys.net /timeline

I

240x64 dot

AND 402 ST-EO. Una is EL back -lit.
OPTREX. DMF5005 (non back -lit )
20 character x 8 line 7 %L x

$S9,Ia' or

2 for $109. "' 0,
$4 m
pa9. or 2 for 09.
The built -in controller allows you to do text and graphics.

1

NH

Alphanumeric-parallel interface
$6.00
$8.00
$6.00
$10.00
$12.00

16x1
18x1 99. char.)

16x2
16x2 (lg. char.)
16x4
5V power required

20x2
20x4

20x4

char)

(lg.

24x2
32x4

$8.00

32x2

$8.00

40x1

$10.00
$8.00
$10.00

40x2
40x4
4x2

$8.00
$8.00
2 for $20.00

$20,00
$5.00

guilt-in C-MOS LCD driver a controller Easy 'Microprocessor' interface

98 ASCII character

9enentcr Certain models are backlit call for more into.

Graphics and alphanumeric -serial interface

size

Mk

640x480(backlit)

pace

Epson
Panasonic
Toshiba
ALPS

640x400 (backlit)
640x200

480x128(backlit)

6" VGA

$20.00
$15.00
$15.00
$10.00

size

MIL

480x128
256x128
240x128 (backlit)
240x64
160x128

Hitachi
Epson
Optrex
Epson
Opirez

LCD 640X 480, Sanyo LMDKS 5-22

price

or -E rte towel

Comes with pinout. 12V at 1.4 Amp input

5 inch

Horizontal frequency 15Khz.

320 x 200 Dot Resolution

12 VDC Operation

15.75KHzHa^z.Freq.

Open Frame Catstrudion

Standard Interface Connector

s

Fully Enclosed

-

and swivel type.

Tilt

Includes:

20 character dot

minx display wáh

7.5 VDC/0.5 Amp power supply

full

d

113ÁR

-nummk amiability

stonncbd telephone
aleduoe extension

with lull
d

lithium baiery

d
d

7 91.0.0
numeric en
Bokone speaks

HP bar code wand (HBCS 2300) $19.00

EMBEDDED

486

COMPUTER

$79 °O

Cmnpkte enhanced IMO 4$6S0.3l3 based computer in ultra small ì9.7/8L a 65í8W s 3.1/SHi case. Ideal for embedded operations
or as a second computer. Feature, include: One If hit ISA Ant 3 serial Arts plas dedicated printer port Parallel optical
coupled adapter port Beit in IBM PLAT keyboard port On board VGA video and pod
Uses standard SLMM op to 32 MB
BIOS is PC/AT compatible

Unit has a backup Ni -Cal Battery system in case of owe` failure (5 min. backup time) and lockable front
cover to prevent pfloppy drive access. Mounting /interface provisions for standard 3.5" laptop floppy
and 2.5 inch Sand doves. Comes with very comprehensive manual.

\009Akif

827H x 228V

$29'
t.,, $49-

$49 D°

ok

Compact (4.4" x 3.8" x I.4 ") TFT active matrix LCD color monitor including
fluorescent backlight. Analog RGB and composite sync input with 5witchable
horizontal / vertical viewing. Low power consumption and long life backlight make
it ideal for security and door phone use. Single 8 VDC supply and good resolution
allow mobile operations or use with laptops. Standard ribbon cable - Molex
connector interface. Complete specifications included.

TSC
COMPOSITE
Ai"
LC D MONITOR $ 45 Sic'°
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KEN\OOD
Analog O cilloscopes

CS- 4125/4135 Features:
High Withstand Voltage to 400V
Wide bandwidth & fast sweep
VERT mode / FIX triggering
One touch X -Y switching
Relay attenuator
CS-5355/75 & CS -5370

00.638.2 02
ww

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

6

CONTROL

AFFORDABLE PLUG -IN BOARDS FOR PC's ISA BUS
ANA100 Analog 00

S

99

DIG100 Digital IIO

Channel 8-Bi
0 to s volt Input
14 TTL I/O lines
Analog Output
400KH, Sampling

ANA150 AnaloglCounter... 5 89

S

39

Baena API
24 or 48 TTL 00
Lines option
Selectable Basa
Address

8

131G200

Counter

Channel 8-Bit
0 to 5 Volt input
3 16 -Bit Counters
400KHn Sampling

5 79

HO

3 18 ad Counters
8 TTL Input lines
8 TTL Output lines

8

Selectable Clock
Frequency input

2% accuracy

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

2ct
40MI*,2eh
20 MHz,

50 MHz, 3chi delayed sweep
100 MHz, 3 C delayed sweep
100 MHz, 3 C delayed sweep
,

Sale
$399.00
$599.00
$799.00
$1,049.00

ANA200 Analog IIO
1

S

79

ANA201 Analog

Channel 12 -Bit
o to 5 Volt input
optional bi -polar
100KHn / 300KHz
Sampling rate
24 TTL n0 lines

$
8

119

Channel 12 -Bit

x1, x5, x10, x50

Programmable
Channel gain
100KHa
Sampling rate

On -Line Product Catalog at Our Web Site

http: / /www.Bsof.com
E -Mail:

Sales @Bsof.com

,

with reacout

cursors

$1,299.00

FREE CATALOG!
88

DATA ACQUISITION

Features:

w.prodintl.conit:

digital multimeters
frequency courters
ower su lies

function generators
oscilloscopes
signal generators

1

Miniature (2.75" x 1.5" x .25") 12 channel receiver engine. Suppons NMEA 0183 and binary protocols. Supports
DGPS input in both protocols. Compatible with active and passive antennas. "Keep-Alive" reduced power
capability. Standard 2mm 2x10 interface connector. Complete manual and interface documentation available
Compatible with most laptop software using NMEA interface. Suitable for wide range of GPS application,
including: Handheld GPS, Automotive / Marne / Aviation Applications. Amateur .APRS and Packet.

4 INCH LCD MONITOR

Mir Samfron

Degaussing Coil included

CODE
MAGNETIC CARD READER $

L,

"

60 Hz Vert. Sync. Freq.

9" COLOR SVGA NK)NFI'OR $169 :"

Pos

2 for $49

$69 °°

amplifier. channel selection is accomplished with a 10 bit binary input via a connector on the back panel.
Other interface requirements for operation are 26 VDC (unregulated) and an 18.990 MHz reference
frequency for the digital synthesizer. The units contain independent boards for receivers, exciter,
synthesizer, tunable front end, and interface assembly (which includes power supplies and voltagecontrolled oscillator). Service manual, schematics and circuit descriptions included.

$29.°°

CGA & Hercules Compatible

Rockwell "Jupiter" GPS Receiver

These transceivers were designed for operation in an AMPS (Advanced Mobile Phone Service) cell site. The
20 MHz bandwidth of the transceiver allows it to operate on all 666 channels allocated. The transmit
channels are 870,030-889.980 MHz with the receive channels 45 HMz below those frequencies. A digital
synthesizer is utilized to generate the selected frequency. Each unit contains two independent receivers to
demodulate voice and data with a Receive Signal Strength Indicator (RSSI) circuit to select the one with
the best signal strength. The transmitter provides a 1.5 watt modulated signal tó drive an external power

$190°

40 and 80 column.

in do

HACKER CORNER

(' 10,I.1, SITE TRANSCEIVER $241"'

TTL

Ability

(

1.8Cm I0.7 IIiC U iiniI 1.('

Amber $19.00 7 inch Amber $19.00
9 inch Amber or Green $19.00

5" COLOR MONITOR
* Flat Faceplate

COD's

SONY Miniature Color LCD Display $S94ó

$10.00
$20.00
$20.00
$15.00
$15.00

tai Or11TORS

IV

$2000. Minimum shipping nd handing charge
checks, MC or VISA. No personal check or
CA resídanh odd 8.25% sales lax. We ore not responsible for
ypogrephical errors. All merchandise subject to prior sole. Phone orders
wekame. Foreign orders require special handling. Prices subject to
cha ge without notice. 20% restocking be for returned orden.

$S.W. we recept

Over 14 years
and 32 / 000 customers and still growing
Y
g
g

LIQUID CRYSTAL DISPLAYS
LCD with built -in controller.

L

Minimum Order

TIMELINE INC.

I

BSOFT Software, Inc.
444 COLTON ROAD * COLUMBUS, OH 43207
PHONE 614 -491 -0832 *
FAX 614 -497 -9971
CIRCLE 310 ON FREE INFORMATION CARD

New MILLENNIUM SALE on Our
Best Soldering & Desoldering Tools
DEN -ON SC7000Z Desoldering Tool
Guaranteed to be the BEST Transportable Desoldering Tool you will ever
own. Base Station Performance in a
Portable Tool. Very High and Quick
Vacuum. Quick cleaning filter.

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

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

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

Millennium Price

Special
Millennium
Price

$1245.60

$95.00

GL-CO -PK4
Regular Price $1364.00

$355.50
The Best Hot Air Tool available is the
HG3002LCD by Steinel. Temperature
controlled from 120 °F to 1100 °F. Variable speed motor, Hot and Cool switch.
LCD Readout for
Accurate Nozzle
Temperature control.
Regular price $182.

Now $163.80

EDSYN's 951SX Industrial Grade
Temperature Controlled Soldering
Station is by far their most popular Soldering Station. Sold
nationally for as much
as $164.95.

Our Special Price
$99.00

Very REDUCED Price.on the EDSYN
ZD500DX. Save $200.00 on one of the
Best Industrial Grade Desoldering Stations available. Completely made in the
USA by skilled USA workers.
18 Month Warranty.
Very Inexpensive to
Operate.
Was $749.95

Now $549.95
Capacitor Wizard ESR Meter
Will be on sale for a

Limited Time Only
Advertised elsewhere
In this magazine for $179.95

Must Mention this Ad

Contract Manufacturers

$1061.10
New Product from EDSYN

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

Millennium
PRICE
$4250.00

Our Regular Price $599.00

Now $539.10

Scienscope Video Inspection System
Ideal for inspection, training, and/or
documentation. Magnification to 540x
& working distances to 13 inches. Specs
are on web site. Mention this ad for
10% Off regular
Price of $2520.00
CC-CCD
97 -VS2
arm, 3a se'Ir, djl.l
AApr.

Now $159.95

EDSYN's ZD906 includes a Desoldering Tool, a Soldering Pencil and a Hot
Air Pencil. Shop air is required. Very
small footprint required on your bench.
Check out the Specs on our Web Site.
18 Month Warranty
Save 10% from our already
low price of $1169.00
New Millennium Price

OCD

(Sere..IPmaw Wr epic ilimiwta.
PISe(1 fin *Nand Mar boer gird

PDR/Xytronic 710 SolderLight
IR Component Heating w/IR Hand tool
IR PCB Preheating WBottom Heater
All types SMD's and BGA's

See Web Site for Specs.

Millennium Madness

$2395.00
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www . howardelectronics .coo
Visa -

INI

Discover - A/E - COD - Terms to Qualifying Companies
30 Day Money Back Total Satisfaction Guarantee

/C

-

HOWARD
ETRONIC

RNSTRUMENTSTTo
your esolderiny Speeiwlists

6222 N. Oliver Kechi, KS 67067

Toll Free U.S. and

Canada

1 -800-394 -1984
CIRCLE 237 ON FREE INFORMATION CARD

www.howardelectronics.com
sales@howardelectronics.com
Intemational(316)
or Fax

.

744 -1993

(316) 744 -1994

89

(800)366 -0579
(661)295-5577
fax( 661)295-8777

ADAPTORS
HUBS
SWITCH BOXES
PATCH PANELS
SCSI CABLES

Roger's Systems Specialist
r
24895 Avenue
Rockefeller

Valencia, California 91355
"We

III

Have

Great Connections'

III

Computer
Communications
Network Audio Video

J

CPU'S

ELECTRONIC CPU SWITCH

4pin

$1200

D

One User Guide

D
D

Q

CD

TM-290-PS

DS- 102 -KMMPS

6FT
10FT
25FT
50FT
100FT

1

Category 5 Patch Cable
TE- 038 -L5
TE- 068 -L5
TE -128 -L5
TE- 258 -I5
TE-358 -L5
TE-508 -L5
TE-758 -L5
TE- 108 -L5

SWITCH BOX, male to male
CC-VGA -3C
CC-VGA -9C
CC-VGA -11C
CC- VGA5OMM
CC -VGA 100CX

cat.no.

Works virtually with any operating system
Fully hot plugable

EXTENSIONS, male to female

CD

$500

Features:
D
Keyboard & mouse emulation for error
D Free PC booting
D
No external power required

cat.no.TM -l'AN -SLOT

C

AceR

Includes:
D One MiniView KVM switch
D 2 Sets of Premium Grade
D KVM Cables
D One PS/2 to AT keyboard adapter
D One PS/2 to Serial mouse adapter

Case fan system 'exhaust

CC- VGA-4C
CC- VGA -5C
CC- VGA -25CX
CC- VGA -50CX
CC-VGA- 00CX

MOTHERBOARDS

6FT
10FT
25F1'

$1600

50Fí

$2300

100Fí

$4400

5600
$800

3ft. Straight Patch
7ft. Straight Patch
14ft. Straight Patch
25ft. Straight Patch
35ft. Straight Patch
50ft. Straight Patch
7Sft Straight Patch
100fí Straight Patch

$1"
$2U0

$4'
$540

$70)

$8'
$1740

$1640

CIRCLE 308 ON FREE INFORMATION CARD

Build Your Own Robot!
a

book by Karl Lunt

BUILD
I

Or, Try a Robot Kit!

YOUR

OWN

Rue

ROBOTI

paperback 592 pp.; $34.00
ISBN: 1.56881 -102 -0

This compilation of articles from Karl Lunt's long -running column for Nuts & Volts magazine is a must -tread
for all robotics enthusiasts. The author's stories about
his various robotics projects will inspire you to try them
yourself and he shares his tips and code to help you.
Possible projects range from transforming a TV remote
control into a robot controller to building a robot from a
drink cooler. You'll want to build them all the author's
enthusiasm for robotics is contagious!

-

-

Wants ProTM

The Rug Warrior ProTM kit contains the complete processing,
memory, and sensor circuitry (Brains), as well as the motors,
wheels, chassis, and custom body parts (Brawn) to build Rug
WarriorTM (as featured in the bestselling book Mobile Robots: Inspiration to Implementation). Rug Warrior Prom` features voltage
regulation, high -capacity power supply, serial com LED, increased
internal signal access, improved mounting, and simplified connector wiring, as well as the programming language Interactive C.

lit $599.00.
Brains and Brawn available separately:
EN Brains: $359.00
The Brawn: $240.00
Entire

Bug Warder Pro's Stet able bmanden Modules ISEMS)

Available from:
A K Peters, Ltd.

63 South Ave, Natick, MA 01760
Tel: 508.655.9933 Fax: 508.655.5847

RagBatTM

Rag10TM

Consists of a sonar transducer and the associated
circuitry needed to perform

Adds eight new input lines and eight
new output lines to Rug Warrior Pro.

real -time sonar ranging
measurements.
$150.00

service C@ akpeters.com
www.akpeters.com

$60.00
RngENTM

Provides a 1.7- by 3.0 -inch prototyping area with 466 plated through

component attachment holes for
designing and building your own
electronic system.

$45.00
90
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A Trained Computer Repairman
Charges $100 An Hour and More...
bu Can Get That Training!
You get these Foley -Belsaw

Foley -Belsaw s Totally New
Computer Repair Course
gives you the skills to

Exclusives! At no extra cost!
A+ Certification Test
Preparation Tutor
Foley -Belsaw CD -ROM

Learning Assistant
Business Start -up
Resource

start earning top pay

SPECIAL BONUS
Inquire now and your course will
come with a complete video
rchive library
of early printer and computer
repair techniques...
at no additional cost.

Train At Home!

No Experience

There s not a more
complete or affordable
PC Repair course that will
have you trained and job
ready in such a short time.

Necessary!
Get hands -on training in the
exciting field of computer repair.

Take the first step to top pay.
Call for a FREE Opportunity Kit today!
1- 800 -487 -2100 Ext 4#A0058

Fully illustrated, easy to understand course
gives you everything you need to succeed.

or complete this coupon and mail to Foley -Belsaw Institute,
6301 Equitable Road, Kansas City, MO 64120 -1395

The key to your success lies in providing a service
that is in great demand. Even if you have no experience,
you can become an expert in a few short months.
Foley -Belsaw s computer repair course is broken into
small, easy to manage lessons. Each lesson is designed
with your success in mind. After you complete the
course, you ll have the expert knowledge to earn up to
$100 an hour, or more!

Yes!

Latest technologies and insider knowledge
available only to Foley -Belsaw students!

t

Get the hands -on experience you need in Computer
Repair. Foley -Belsaw s CD -Rom Learning Assistant guides you through each lesson and is always right at
your fingertips. The Test Preparation Tutor- makes
preparing for your A+ Certification as easy as turning on
your computer. Foley -Belsaw s inside knowledge gives
you the practical experience to become a computer repair
professional. Get started today!

F06E9
BEI,SRW
C

World leader in training since 1926,
provides at -home, "hands-on" training
in high- demand fields.

Send me one of the following Free Opportunity Kits:

Computer Repair, Maintenance, Upgrade, 321 NEW!
Personal Computer Specialist, 325
Professional Computer Programming, 323
Professional Saw and Tool Sharpening, 315
VCR/DVD Service and Repair, 320 NEW!
Small Engine Service and Repair, 306
TV /Satellite Dish Service and Repair, 322
Professional Gunsmithing, 340
0d
Home Inspection, 342 NEW!
e
Networking Specialist, 324
Locksmithing, 307
Woodworking, 319
Gv
Upholstery, 308
\eyße
AC/Refrigeration, 343
Electrician, 326

é

o

tg5.

geae

Name

Street
State

City
Phone

(

)

L
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Zip

A0058

91
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BEST DEALER PRICING!

Turn Your Multimedia PC into a Powerful
Real-Time Audio Spectrum Analyzer
Features
20 kHz real -time bandwith

Er

u

1e-

CARLE
I]I R ECT

a-

CONVERTERS,

FILTERS

MOMS MIS

Fast 32 bit executable

Dual channel analysis
High Resolution FFT

IMPROVE YOUR IMAGE WITH

VIDEO STABILIZERS

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

FREE
CABLE TV
CATALOG!

Applications
Distortion Analysis
Frequency Response Testing
Vibration Measurements
Acoustic Research

Priced from $299
(U.S. sales only

System Requirements
486 CPU or greater
8 MD RAM minimum
Win. 95, NT, or Win. 3.1 + Win.32s
Mouse and Math coprocessor

- not for export/resale)

DOWNLOAD FREE 30 DAY TRIAL!
www. spectraplus. corn

s

16 bit sound card
Pioneer Hill Software
24460 Mason Rd.
Poulsbo, WA 98370
a subsidiary of Sound Technology, Inc.

PHS

Sales: (360) 697 -3472

Now you can tune -in your favorite
cable TV programming
and SAVE S100'S EVEN S 1000'S on premium
CABLE TV EQUIPMENT.

Fax: (360) 697-7717

®®M

Mf0ER11J

ELECTRONICS

Spectra Plus

FFT Spectral Analysis System

e -mail:

pioneer @telebyte.corn

Poptronics Spappa

11-8130-906-6664
2609 S. 156TH CIRCLE

The Pocket Pro rammer

Only $129.95

SURVEILLANCE HIDDEN CAMERAS
DIRECT FROM MANUFACTURER -BEST PRICE IN THE MARKET
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Welcome.

BOLIDE INTERNATIONAL CORPORATION
4'H: (800) 355 -0895 or (626) 575 -8178
9660 Flair Drive #218. El Monte. CA 91731

C
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®.
s INC.
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THE POCKET PROGRAMMER

Make informed decisions
regarding:
stem s,

appliance seection and
replacement,
the use o/ equipment to
tandbv mode,

.S

Brand Electronics manufactures digital power meters that
are easy to use, reliable, accurate and affordable

functionality

-6238988 ma101

whale,

operation

Na

Ultima associates, Inc
Tel 510

ahem

ammo ala

Measures n
power
consumption trail
and cost of

s9'

900MHz Wireless RF Technology
No Line of Sight Requirement
Encrypted Data Transmission
Long Battery Life
92

at $79.00 USa

teems

$249,9

Model 4 -1850
Model 20- 1850
Model 20- IMCI
Model 21- 1850CI

104 -key

alFq.upet Wrp usar *VAN M

(I

BRAND DIGITAL POWER METER

100 feet range

`

se

OMAHA. NE 68130

http://www.modernelectronics.com

45645 Northport Loop East Fremont. (A 94538

Far: 510.623-8989

Email: Sales9Rf0evicetrom

URL www.RFOevicescoml

8149.95
4249.95
8299.95
0349.95

Pna mynas+ dome.' shipping and
9.'ndl'

tt-

RS- 232

compute. mt,eumg,alu4`
,menace. cube aN,"ttvvre

ann....ham, ads.

saasws

Model 4-1850 displays: 117 I AC circuit loads up to 1850 watts
Watts, KW -FIRS, User Cost. Avg Monthly Cost
Model 20-1850 and 20- 185007 displays:
Hatt, KW -MRS, User Cost, Avg. Monthly Cost
.Amps, Volts, Power Factor, mares, 1,A, Peak Wafts
Model 21- 1850CI is a data logging unit. It has Model 20
capability plus on board memory to accumulate data
over prolonged periods for download to computer.
Brand Electronics ships customized units on a routine basis. We
welcome an opportunity to discuss your power measurement
applicaitons; AC or DC, any voltage, current. or plug configuration. Remote panel mounting and CT capability optional.

Call today! To order, call toll free 24 hrs.

l- 888-433 -6600
hltp: //www.brandelectronics.com

I

The portable programmer that uses
the printer port of your PC instead of
a internal card. Easy to use
software that programs Eprom,
EEprom, Flash & Dallas Ram. 27(C)
/ 28(C) / 28F / 29F / 29C & 25XX
series from 16K to 8 Megabit with a
32 pin socket. Adapters available for
Pic, PLOC, 5-Gang, 874X, 875X
MCU's, 40 -Pin X 16 & Serial
Eprom's, 82/74 Prom's and Eprom
Emulator to 32K X 8.
Same Name, Address & Phone
for 16 Years... Isn't it Amazing

#
?

Intronics, Inc.
Box 13723 / 612 Newton St.

Edwardsville, KS 66113

Add $5.00 COD

Tel. (913) 422 -2094
Fax (913) 441 -1623

I

Add $4.00 Shipping
Visa

Master Charge

Delivering Performance With Value
e -mail: info @aventools.com

CABLETESTERS

SCSI & Cable Tester W
PC Kit Part Universal PC

Multi- Network Cable Tester

Kit

Part #25.102

Part #25.105

Price $94.50

Multi -Modular Cable
Tester

Price $542.27

Quickly tests by auto scanning
Suitable for thin ethernet
(BNC) /10 Base T, (UTP /STP)
/356A /TIA 568A ,TIA -568B
/token ring
Use attached remot terminator
to test cable before or after the
cables are installed. Also
allows you to test the ground
of shielded twisted pair cable.

website: www.aventools.com

Can test cables up to 68
wires
With the PC Cable Test
Interface most data, mul-

Part #25.022

Quickly diagnose
10 base T network
computer problems
Push and test
Saves time and
money

Quickly test by auto
scanning modular cables
USOC4/USOC6 /USOC8
terminating with RJ45.
RJ12 and RJ11 modular
plug
Comes with remote
terminator, allows you to
test installed cables.

Can test cable an'elding
Automatically or manually scans the test result in
sequence
Cable selector can select
any different combinations of wire numbers
and save scanning time

Part #25.107

Price $241.92

Price $76.82

timedia, Ethernet,
Modular and US3 cables
can be tested

LANtest

ETHERtest
Part #25.106

Price $91.27
Can test correct PIN
configuration of 10 Base T,
10 Base 2 Thin Ethernet
cable. RJ45 /FJ11 modular

cables 356A, TIA -568A /568
B and token ring cables, etc.
Can test grounding

TOO L K TS
I

22 PC Aven Personal

Computer Tool Kit
Part #15.014

22 PCAven Basic

Electronic Tool Kit
Part #15.019

Price $75.00

47 PC Aven Premier

73 PC Aven Master

Compact Technicians Kit

Electronic Tool Kit

Part #15.004

Part #15.018

Price $59.60

Price $234.69

88 PC Premier Field

Service Kit
Part #15 006

Price $244.90

Price $132.83

Comprehensive assortment of tools for servicing
electronics
Double-sided care

Includes super drill set
Aluminum Case

Professional Multimeter
Part #25.015

Price $35.75

20 PC Precision Screwdriver Set

With Interchangeable Blades
Part #13.714

Price $16.64
For your nearest distributor call:
Call: #1- 800 -624 -8170
Fax: #1 -734- 973-0097
e -mail: info @aventools.com

This useful set contains 19 assorted
Slotted/ Ph it ipíStar /Hex/Ball
point/Blades. Special quick release
designed, make blade changes quick
and easy

Digital Soldering Station
Part #17.510

Price $132.65
Ceramic heater unit for quick
start
Temperature adjustment: 160480 celcuis
Six different tip sizes available
as options
Perfect for most soldering
applications including SMD

WSA

Visa Mastercard Accepted

CIRCLE 295 ON FREE INFORMATION CARD

Perfectly Balanced Flourescent
Lighting With A Precision 3
Diopter Magnifier Lens
Part #26.501

Price $77.90
45 inch extension arm
The shade with handte lets you bring
the light where you want
3 diopter lens included
Supplied with 22 watt circlìne tube
Color: Ivory

i

hities Vot

DIRECT FROM MANUFACTURER

tit

Are you interested in Microprocessors & Embedded
Control Systems? If not you should be! Look around.

"WE WILL BEAT ANY COMPETITORS PRICE"

.+MM

MM~

just about everything these days has an embedded
microprocessor in it. TVs, cars, radios, traffic

M0~+

lights & even toys have embedded computers
controlling their actions. The Primer Trainer is
the tool that can not only teach you how these
devices operate but give you the opportunity
to program these types of systems yourself.
Examples & exercises in the Self Instruction
manual take you from writing simple programs to
controlling motors. Start out in Machine language,
then move on to Assembler, & then continue on with optional C. Basic, or Forth Compilers.
So don't be left behind; this is information you need to know!

WORLD SMALLEST
WIRELESS VIDEO CAMERA
(BLACK & WHITE OR COLOR)

TRANSMITS VIDEO UP TO 1000FT.
CAM!Tnn
ACTUAL SIZL

WE ALSO CARRY:
COVERT VIDEO CAMERAS

COUNTER -SURVEILLANCE PRODUCTS
CUSTOM MADE

Measuring Temperature
Using a Photocell to Detect Light Levels
Making a Waveform Generator
Constructing a Capacitance Meter
Motor Speed Control Using Back EMF
Interfacing and Controlling Stepper Motors
Scanning Keypads and Writing to LCD/LED Displays
Bus Interfacing an 8255 PPI
Using the Primer as an EPROM Programmer
DTMF Autodialer & Remote Controller (New!)

Examples

VIDEO SYSTEMS

Include:

IN HOUSE
ENGINEERING DEPT.

The PRIMER is only $ 19.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, &
Assembler/Terminal software. Pleaseadd $5.00 for shipping within the U.S. Picture shown with upgrade
option and optional heavy -duty keypad ($29.95) installed. Satisfaction guaranteed.
1

CALL FOR CATALOG:

SEICAIRETEK

7175 S.W. 47TH STREET
SUITE 205
MIAMI, FLORIDA 33155
TEL -305.667.4545

FAX 305 -667.1

744

t
Ir-s

/ll

EK

I

$29900

MODEL GOS-620

SCOPE PROBE 60 MHZ
SWITCHABLE X1, X10

$1295

WITH CAP/FREQUENCY/

ALLIGATOR LEADS

$3495

and aluminum backplate.

600 ea.
500 ea.

Mini Toggle SPOT

DIGITAL/ANALOG TRAINER
Complete
portable
workstation.
Variable and
fixed power
supplies, function generator,
digital /O, rugged design,
high impact case.
I

oe -ox

Kit

$11008

$295

I

$2

ea.

74LSOO

0-30 VDC, 0-3 Amp. Built-in current

.* .1

limiting, overload protected, constant
voltage and current operation.

Analog Display
Digital Display

In NJ: 732 -381 -8020
FAX: 732 -381 -1572

365 Blair

For

+

:.

$16500
189.00
o

F

MAGNIFIER

#060836

'-..

SOLDERING IRON

100K Pot.,
,

1

10

10 Min.

rie.

10 Min.

rin.

Mt

3 -WIRE

$525

#060501

10 Min.

Shaft PC

$395

HIGH PERFORMANCE

10 Min.

Photo Cell

1/4W 5% film. 5
pieces each of
73 values. 365
pieces total.

i

$15

10

$350 RESISTOR KIT

D

5.00
8.00

we

Red LED T 13/4
Green LED T 13/4
Yellow LED T11/4

HELPING

10+

10 Min.
10

.

t

2N3904 to Min.
PN2222 lo rin.

POWER SUPPLIES

01PSGP4303A
01 PSGP4303D

-10

$295 7805 Regulator

$150

.I

1 -9
5.95
8.95

'--3:1*)

WIT
WITH

.I

MOTION DETECTOR

With Cushion Grips and Return Spring
LM555
Wire
Diagonal
LM741
Stripper
Cutters

Needle Nose

s

94

Part No.
MB102
MB102PLT

HIGH QUALITY TOOLS

PAD -234

-I

model features 3 binding posts

$210

8 POS DIP

YEARS

MODEL TCM-IOU

r

830 tie points. MB1 02PLT
SET OFIO

12
OF SERVICE

$19995

SOLDERLESS BREADBOARD

SWITCHES

DIGITAL MULTIMETER

$15088

19900
.7

MODEL 8016

DUAL CHANNEL

Assembled

Lab Manual / Work Book
Component and Supplies Kit
Tool Kit

FREQ. COUNTER

20MHZ

Model DM645

FUNCTION GEN.

Onl

$199.95
19.95
39.95
119.95

T-Comm Trainer (TCM -100)

WITH INT /EXT

OSCILLOSCOPE

TRANSISTOR TESTER

HANDS -ON TELEPHONY, LAN, CAT/ EXPERIENCE
WITH ONE SELF -CONTAINED UNIT

$3695

id a Insrerc

1998

RSR-wr--TELECOMMUNICATIONS TRAINER

-MODEL WLC 100

Variable power control (5 to 40 watts)
Replaceable heating element
Quality light-weight pencil iron
r] ; %;9
11 H
U, 711
d

-

OVER

EMAC WAY,
CARBONDALE,
IL 62901
618.529-4525
Fax 457 -0110
BBS 529-5708
World Wide Web: http: / /www.emacinc.com
11

www.securetek.net

WtLLttS JULUtFiINt SIMIIUN

rì1I.L. inc.

1985

10

mil

220
270

ea.
ea.

180
300
60
60
60
70
80
650
15e

ea.

ea.

FREE CATALOG
MORE

ea.

Low -Priced

ea.
ea.

Items In Our

ea.
ea.
ea.

A=T-,
;tom

FREE
236-Page Catalog

ea.

NO PERSONAL UWKSy NO COD, NI Restdeftfs Add 6% Sales Tax

RoadAvenel, NJ 07001 -2293

800- 972 -2225
CIRCLE 205 ON FREE INFORMATION CARD

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

II

ALL

FAST Shipping
SDISCOUNT

ELE
c

0

Free 96
CATALOG.

- 12

Vdc

1

Nintendo Game BoyTM
Amplifier

Amp

New 12 Vdc,
1 Amp table top
power supply. 3.4" x 2.8" x
2.3" high. 6' two conductor
AC power cord. 6' 18/2 output power cord
with stripped and tinned ends. Output is
16 Vdc with no load, 12 Vdc with 1 Amp load.
Supplies are new but have no
labels or markings. CAT # DCTX -1213

10 for $50.00
100 for $400.00

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

o

A

Power Supply

CAT # NGA-7

each

y
each

for $17.50

Resettable Circuit Protector
0.65 - 1.3 Amp
Raychem "Polyswitch" 4 RXE- 065S -1
General purpose circuit protectors for
power supplies, alarm systems,
speakers, motors etc. Unlike traditional
fuses, they automatically reset when
fault condition is cleared. Can be
paralleled for higher ratings. Current: 0.65
Amps. Trip Current: 1.3 Amps. Max Voltage:
60 Volts. 0.33" diameter. UL, CSA listed.

CAT# RXE -065

3 for $1 00

100 for $20.00
500 for $85.00
1000 for $150.00

3" x 1" viewing area.
3.88" x 2.38" module.

Removed from new
equipment. May have felt padding on metal
bezel. 14 pin single row header is pre- attached.
Spec/hook -up sheet included.

CAT# LCD -46
10 for $60.00

1

CAT # DCM -142

Low, Low Price - 2 Pin
Friction Lock Connector
Two conductor

polarized, friction lock connectors.
Mating plug and socket
with pins on 0.1" centers.
8" length of 20 gauge stranded two conductor
wire with a white polarity stripe on one side.

100 for $15.00
1000 for $100.00

Shop ON -LINE

each

WITH CIRCUIT CONTROL

$950h

CAT # CON -25

$700

MINI -RIGHT ANGLE
GEARHEAD MOTOR

Bosch. Powerful new 12 Vdc motor
with replaceable brushes.
Purchased from a company
making electric bicycles, they
were used two per bicycle,
powered with a 24 Volt
battery pack. May have
originally been fan
motors for Ford automobiles. 4" diameter x 2.75 ".
0.31" (5/16 ") diameter shaft is 1.2" long. No
load Rating: 2200 RPM © 12 Vdc Cc3
2.8 Amps. Weight: 3.25 lbs.
0.25" quick- connect terminals.

ORDER TOLL FREE

5 for $1 00

Omron 4 R2DG -41
Built -in control circuits
allow this motor to be
used in a continuous
or a pulsed mode. In
continuous mode the final drive gear,
turns at 22 -45 RPM (3 -6 Vdc). In the
pulsed mode the final drive gear turns one
revolution each time the controller is
momentarily pulsed. The motor assembly is
1.75" x 1.25" x 0.5" overall. The nylon final
gear is 0.62 diameter and has a little nipple
slightly off -center to which a small push -rod
could be attached. Motors are in good condition, removed from equipment. Hook -up
instructions included.

CAT# DCM -110
10 for $60.00

$750h

Motorized Potentiometer
Dual 10K Linear Taper
Alps Electric 4 726T- 10KBX2
Dual 10K linear pot powered
by a small reversible 6 Vdc
gearhead motor. Pot and
motor assembly are 1" square x
1.7" long excluding shaft and
bushing. 6 mm flatted shaft is
0.5" long. 9mm threaded bushing. PC pins and
mounting tabs for pc board mounting.

CAT # MPOT -10K
10 for $35.00

I -800- 826 -5432

www.allelectronics.com

MAIL ORDERS TO:

FAX (818) 781 -2653

ALL ELECTRONICS CORP.
P.O. BOX 567

3x8i

each

Powerful 12 Vdc Motor

$200

CAT# CDR -3

Optrex 4 DMC 20434 -CEM
(PWB 20434 -CEM)

$450

1

Organize your CDs or CD
ROMs with these high impact, black plastic
CD storage racks. Slots
for 12 jewel cases.Each
12 CD module can interlock vertically and
horizontally with other
modules. Can be freestanding or wall mounted

20 Character X 4 Line LCD

Nuby 4 GC -7
Turn up your "GameBoy." Brings the audio
up to a level that really
enhances the experience. You can clearly
"hear" the game the way
it's meant to be, in stereo,
comfortable, but not too loud.
Plugs directly into the audio jack.
Designed to fit older "Game -Boys. "
Works fine with the new models, but is larger
than the game and doesn't fit perfectly.
Requires 9V battery or 9V wall transformer
(not included).

Modular CD Racks

10

or E -MAIL

Pricing

R

SPECIAL

WRITE, FAX

QUALITY Parts

VAN NUYS, CA 91408 -0567

®7/

INFO (818) 904 -0524

E -MAIL allcorp@allcorp.com

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

MANUFACTURERS -

$4óö

We Purchase EXCESS INVENTORIES...

otic,,ca

Call, Write, E-MAIL or Fax YOUR LIST

CIRCLE 215 ON FREE INFORMATION CARD
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PRINTED CIRCUIT BOARDS
QUALITY PRODUCT
FAST DELIVERY

10 pcs (3 days)

will beat any

approved

SMOBC, LPI mask
Reverse Engineering
Through hole or SMT
Nickel & Gold Plating
* Routing or scoring
* Electrical Testing
* Artwork or CAD data
*Tam' quotes

PULSAR, INC

*

Check Web!! -Fast

-

Direct Manufacturer

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 programmingEasy to use menu based software has binary
editor, read, verify, copy, etc. Free updates via
bbs or web page.

Support
esearch

901 W. Pacific A% e.. Franklin Park, IL 601
Phone 847.233.0012 Fax 847.233.0013 Modem
847.233.0014
yogiikflash.net
flash.net / -yogii

oker&

www.m2l.com

Programs 27C010 in 23 seconds

Research
gave him
a future

THROUGH
PROTOTYPE
PRODUCTION

* Single & Double sided
* Multilayers to g layer
*
*
*

Association-NIP

(up to 30 sq. in. ea.) includes tooling. artwork, LPI mask & le
Send files via e-mail before 9:00am. Receive boards next day.

competitor's price
* UL

American Heart

$249
$695

or 2 layers

10 pcs (5 days) 4 layers

COMPETITIVE PRICING
v%-e

1

NC GENERATOR

Available Adapters
EP -PIC (16C5x,61.62x,71,84)
EP -PIC64 (62-5,72 -4)
EP- PIC12(12C50x)
EP- PIC17(17C4xj
EP- 51(8751 C511
EP- 11E(68HC11 E /A)
EP -11D (68HC71iO3)
EP- 16(16ón 40pin EPROMS)

EP- Z8(Z86E02.3.4,6,7,8)

$49.95
539.95'
$39.95
$49.95
$39.95
$59.95
$39.95
$49.95
$39.95
$39.95
$59.95
$59.95

Restores Horizontal
and Vertical
Sync Lines from
Distorted Video

EZ -EP
Ali

For Free Information Package and Pricing

ELECTRO

al

Coll (219) 233 -3053
www.south- bend.net/rcd
R.C. Distributing, PO Box 552, South

111

EP- SEE2(93x.24x.25x.85x)
EP- 7501870750.1,2)
EP- PEEL8(CT22v10.18v8)
EP- 1051(89C10512051 )
$39.95
EP -PLCC PLCC EPROMs)
649.95
EP -SOIC SOIC EPROMs)
$49.95
Many Orner Adapters Available

Full over current detection on all device power
supplies protects against bad chips and
reverse insertion.

Lost Sync

Restored Sync

with

VSG

Bend, IN 46624

I

M2L

Electronics

A

970/259 -0555 Fax: 970/259 -0777
250 CR 2'8 Durango. CO 81301.

Broad support for additional devices using
adapters listed below.

CO

BUY BONDS

h

dens add 7% scies tax.

tp://www.m21.com

Omni- directional

wireless Joystick
20 feet Operating range

Integrated wireless
mouse controls

WE'LL BEAT ANY PRICE!
YR WARRANTY

1

FREE CATALOG

hr,

.11

30 DAY MONEY BACK

GUARANTEE

Trail 0A,7,c,r,ow

wireless joystick

CABLE BOXES

221

S.

WWW.CATVBOXES.COM

Maple Ave

"cmpe AZ, 8.5283
'i,. (480) 820 5411
tas (480) 820 4643
fax (800) 706 6789
I

3

X ICUr,:

r

JENSEN

EMS& °MCA
Fiber Optic Fibers & Cables perfect for Hobbles. Crafts,

1

-800- 765 -4912

PROGRAMMERS
ADVANTECH EETOOLS NEEDHAMS DATA I/O ICE TECHNOLOGY HILO
CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK

SYSTEM GENERAL

Modelers, Signs. Science Projects, ArtLsts, Robots, Schools
e Colleges. Beginners young & old.

We carry:

Plastic Optical Fibers Sideglow &
Endglow Cable Connectors L -E.D's
Electronics
Kits Tools Light
Units: Led, Halogen & Halide Books
Fixtures And More!

PROMAX

EMP-20 MEGAM4X MEGAlA4X4

SIMMSIP

TESTER EMUPA

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

1

1

To Order:

Fiber Optic Products, Inc.
45645 Northport Loop East, Fremont, CA 94538, USA
LiraTel:

(510) 623 8832, Fax. (510) 623 8849

Email: sales @rtdevices.com

96

Website: www.rtdevìces.com

100 W. Southern #8
Brighton, CO. 80601
303 -637 -0102

www.toddsfiber.com

LA8100148

MO I. a

MICROMhSTER SUPERPRO

ALLMAX PLUS ROMMASTER2

General Device Instruments
Sales 916- 393 -1655 Fax 916- 393 -4949 BBS 983 -1234

Web ww.8anaraldaviea.com

E

-Mail iedavice @bast.eam

Electronics made easy
& aikaulabEe

H PS 5
The Velleman PERSONAL SCOPETM is a portable fully -functional oscilloscope. At -he cost of a good
multimeter it gives you the best possible value for the money. The PERSONAL SCOPETM provides you
with the high sensitivity (down to 5mV/div) often missing in higher or similarly priced units. Together with
the other scope functions it makes this the ideal tool for students, hobbyists and professionals.

DIGITAL SIGNALS

AC MAINS

AUDIO SIGNALS

ou

SPECIFICATIONS:
-

Maximum sample rate. SMHz
Input amplifier bandwidth: MHz ( -3dB at 1V, div sett ng) Mohm / /20pF (stan
Vertical resolution: 8 bit (6 bit on LCD)
LCD Graphics: 64 x 128pixels
dBm measurements: From -73dB tot +40dB (up to 60dB wtth X10 probe) ±0.5dß'
True rms AC measurement: 0.1 mV to 80V (400Vrms wait k10 probe) 2 5% accuracy;;
Time base: 20s to 2Ns / div in 22 steps,
ps (up t
OV /div with X10 probe)
Input sensitivity range 5mV to 20V/div in
min 300mA adapt
Supply voltage: 9VDC
Alkaline type AA (5
equired)
Batteries (in option):
NiCd /NiMH
iargea le
Battery life: Up to 20 hours with Altáóline'' tteries
tion degree 1
Safety: Meets IEC1010 -1 600V GATTI,
" 1.3
Dimensions: 105 x 220 x 35mm (4:lt,&x
Weight: 395g (14oz.) (excl. batteries)
1

-

-

-

-

SERVICE & DEVELOPMENT

1

AUDIO TROLIL: SHOOTING

CAR DIAGNOSTICS

7415 Whitehall Street Suite 117
Fort Worth, TX 761 18

0

F
(817) 284-7712
(817) 284 -7785
email ve)leman @earthlink.net
www.velleman- kit.com
:

:

Questions ? Contact us for a list of US distributors or to get your
CIRCLE 275 ON FREE INFORMATION CARD

FREE

catalogue

97

CABLE SECRETS!!!
Build your OWN cable
box "test" devices!
Why pay $100.00 or more for a "test" device
that someone else made? Make your own!

Includes complete source code and plans
for the most commonly used cable boxes.
Unlock all of the channels on your box!
Or start your own lucrative business!
Complete source code
Code for Individual boxes

$79.95
$29.95

DSS SECRETS- Vola 2
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 Soonts Vol. 2
$49.95
l' /.SA Du sic/ t urd Anu'rieanE.rpres.c
order, call Worldwyde 01-800-773-6698
Farmington Hills, MI 48336
Visit us on the web at www.worldwyde.com
To

21365 Randall Street

OWN A MACHINE SHOP!
Do

it yourself!

No more waiting to have parts or repairs done.
Easy to use-freeralning.
You II be doing quality work

GLOULECCIr Dili-AMENS
74 ?Wlaf sala S4eatsle Seaga, Strie
Call Today! --1- (800)582 -5116
ssPe.

Transfer Film
PC

Boards in Minutes

100m.

SOOve.

1.20

1.15

1.35

1.30

L50

1.45

1.95

1.85

Or Photocopy
* *Use standard

2.15
5.00
3.50

L95

household iron

4.85

PIC12C508
PIC16C54
PIC16C56
PIC16C621
PIC16C622
68HC705C8A
ATF89C52

130
L40
1.65

2.00
2.25
5.50
4.00

82S131

L50

130

1.15
.75

4,3
Gall6V8b
LOO
4mhz Res.
.45
20mhz Crystal
.50
CATV Remote 4.25
Universal Remote Controls-

1. LaserPrint *'
2. Press On **
3. Peel Off
4. Etch

8.5" x 11" Shts.

3.15

.95

.40
.45

.32

3.75

315

.40

4.50

Order @globaltechdistrtbutors.com

Use Standard Copper Clad Board
20 Shts $30/ 40 Shts $50/ 100 Shts $100
Visa /MC /PO /Ck /MO $4 S &HiForeign Add $7

Techniks Inc.

P.O. Box 463, Ringoes NJ 08551
ph. 908.788.8249 fax 908.788.8837

www.techniks.corn

BEST MICROPROCESSOR STOCK DISTRIBUTOR WORLD WIDE.

Vist Our E -Store On-Line!

CONTROL YOUR WORLD

FRIENDLY LITTLE

Modular, Open Source Automation

MICRO CONTROLLER

Controllers

Digital Input
From $40

From$75

$149
(single)

right away.

Affordable- Sixnodels
Starting at $995.
Y Versatile -Work
metal and wood
or plastic.
V ÇNC adaptable

Press-n -Peel

V

-

l

X -10

tnaw GowI iiwl

ólpy 1M freedom
&

°

CALL TODAYI

posturing. of

or wdle.

® mn;ll.es

1- 800 -345 -6342 NILPEN1
9earaetni u

pay Its

en

Control

PI

In

1117

way AN kMr, Main-1111

Visit us at www.smithy.com

35¢ Switches

Z

CI

IF2

1

II

I

www.jm-micro.com
PIC In- Circuit Emulator
800552 (8051)
Training System

O

äO

Gateway Products Corporation
Email:

GtwyPrds @aol.com

Il

800 -830 -9195

¡cations

áÌÌ (2Ó6t 282-6061

for the PIC16Cxx

á

&a

t«t

PIC Programmer

Premium quality. Rated 6A/125V. All
hardware included. 114" panel hole.
SPDT or DPDT, on-on or on- off-on.
100pcs minimum. VISA or Master
Card. Sorry, no COD. Order Toll -free.

39I/0

Event control software included
Build Custom controllers for ** Home Automation
** Machine Automation
** Security
*0 Robotics
Low Cost Microcontrollerboards kits

aeMEAN

...packs

From $47

from $295
$155

+8A/D(IO bit)

I28K SRAM + I28K Flash
LCD /Keypad Interface
Fast 16 bit Motorola CPU
Affordable C Compiler
Comprehensive s/w Library

Intec Automation Inc.
wmv.steroidmicxos.com

Book

&

J&M Microtek, Inc.

83 Seaman Rd, W Orange, NJ 07052

Tá:(973)325 -1892 Fax:(973)736 -4567

CD -ROM

Many PI( Projects for Beginners & Bxper-s!
Includes Software, Documentation, and PCB Layout

LCDs

-

Home Automation
Keypads
Serial Port Interface
On- Screen Displays
X10

Robotics

68HC11 SBC
$120
ROMY-16 EPROM Emulator

$100 each CPU

V: 250- 7213150
fx:250- 7214191

PIC PROJECTS

Development
$235

from $195
Universal Microprocessor
Simulator/Debugger (including
Assembler, and Disassembler)

pur ch

Data Logging
tirrial- I'ar.ilk1
And Many Mure!

PIC Programmer
amp all PIC16C55x/6x/771/8x/9x,
IC 16F8x, and PIC12C devices.
Ronal ZIF adapters for SOIC & PLCC.
ncludes all necessary software.
Only $390

-7.SA

tf'r rerp!
MasterCard Anxrictinlirr '

8
21365 Randall Street

Farmington Hills, MI 48336
Visit us on the web at www.wodwyde.com /tic

World's Smallest
68HC11
Microcontroller
Module!

The Hack & Crack Bible
on CD -ROM

Includes all Software, lhoo men totion,
Plans, and PCB LuwnrIS!

nlueh the secrets of:

(

Ittiti

\

The Cat

('ard.s

-l'rul;r:umin inyp

&

Supplier

Srhrmatics

able 'rest Devices

I

Tony I I tvslatiun
Mod Chip, CD Back upvT mulmnun

liar kup

Sego & SNES Console Cartridges

Sega 4 SNES

55arrz

Enndatnn

- where

un

.

Applications:
telemetry
microrobotica
smart toys
animatronics
model railroads
automate
your home
many others!

Electronic surveillance equipment
Covert video cameras and transmitters

.

Counter measures gear
Entry supplies
Electronic tracking systems
Computer surveillance and remote viewing

efi"

your 1'( or Mae'

lo rind them un the Internet

Cellular Huekcl'hrealr,l1od

-

Equipment, exact addresses and ordering into
$39.95
from 15 countries!! 220 pages

And Much (11nra!

PC & Mae Compatible Cl)-ROtiI,.
)1"r urrrpl
:MasterCard AnmrieunT.rpri±/

FI:S.1

on

10 -dai

`ource ItìH fob:

Í

MicooStacnpllTM
n

3555 S El Camino Real, San Mateo, CA 94403
fax 650-728 -0525 or
Phone 650 -513 -5549
www.intelligence.to (no "dot corn')

g)

10Nr Phone Recorder $69

nein TECHNOLOGICAL ARTS

II

rot1a

n

W

D

ÿr

_Actuat

slst

Visit us on the web at www.wcrldwyde. corn/hack

sp

11111111111

Records both sides of conversation automatically

LASER MODULE

Telephone Scrambler $159 ea. or2 for $149 ea.

Sedum phone unvmatiaa with this high tech "rolling code' scrambler. Thousands of cooks; rosy r onnec Lion. Sequin's one at each end.

Auto Power Control

wit**

Collimated Laser
Compact Size
100,000 hr lifetime
No Electronics Required

Visible Laser Modutes(635-670 nm)
Line Generator Laser Modules
Infrared Laser Mcdules(780 -830 rim

$

29

number dialed
service

I

blaster

your phone against phone taps.raves droppers and RF bugs.

ini Bug Detector up to 2Ghz $119

tech RF Tugs, Video Transmitters and wireless microphones from
5Mht to 2 G1-4. LED Bargraph and Audible alarm

VISAMCMoney Orders US
NO CHECKS

NO COD

R200000000000

REV

out to versatile 20 -pin connector
easy code -loading with Docking Module
Starter Packages:*
$49
with 8K EEPROM ( #MS11SP8K)
$60
with 32K EEPROM ( #MS11SP32K)
additional modules from $34 each
Includes MkroStampll, documentation,

PC software, serial cable d Docking Module

& Canaria Only

Add

6.95

S

:..;111111°.='
.1..d.L
o
0

MSC Electronics
PO BOX 461 Jessup, MD 20794

Ask for free catalog

1

tiny 1 -inch x 1.4 -Inch 68HC11 module
5V regulator, 8MHz crystal
choice of 8K or 32K EEPROM
plugs into your breadboard Ilke a DIP
SCI, SPI, OCs, ICs, timers, & more
all 14 I/O lines and 2 Interrupts brought

www.msce ectronlcs.com

Laar Paktbr

Woad afar men.

Phone Information Recorder $169
Records both sicles d ronversation along with the

P oems

(1500 R vYdey)
Latwr Pokier (1500 R sWblIy)
In aine arid, bled( lrllalt.

chi
Mai*

Records both stiles of conversation including phone numbers dialed

Phone Tap detector $159

Focus Adjustable
Elegant Design
Solid Metal Body

Ky

5 Hr. Phone Recorder Touch -tone decoder $159

ompatible sound rare 486 or higher Pt: required

(US)

LASER POINTER

Pan Style

Disguise your voile with this phone. 16 Pitt hs;Makr your voire
n. easy to use.
deeper or higher. Men can siunrl like a women.

-rods rame and number of r allers oequires Caller ID
PC Telephone Recorder $119
Use your IC M record phase calls. Windows 9S, Sound

m

ITL Modulated Laser Modules

Voice Changer Phone $99

11]000000000

FAX (301) 497 -1925

I

aí1

1e1:(416)204 6296 Fac(416)596 761 e
I61p9/www. orklab Ise t.cam ear W: Yroewalesleneo l.com

.IJ.l.l l!I!IlIlIfI9
Program all 8, 181
28 & 40 pin PICs 1
in the 12C5xx,
14000 and 16Cxx series
(except 16C54 -58). All
:CPS
components, PCB and
Instructions included. Parallel port of PC is used with
straight through (25 pin) cable (not supplied). Kit uses
the P16PRO shareware which is downloaded from the
web and registered for $20. 40 pin ZIF socket ream,
mended (available for $11.95). For more info and other
PIC programmers visit www.electronice123.com

Digital Camera

BEST PRICES

module

1/4" CMOS Camera Module,
Black & White, with digital output.
Size: only 1.38'x1.14 ". Lens:
t7.4mm, F2.1 FOV 32 deg x 24
$57.95
deg. Pixels 384x288. Scanning:
+S &H $4
Progressive. Video Output: digital
Code: CM4881
8bit. Programmable features.
Shutter: 1/50 to 1/5000 sec. Power Supply,
5VDC. Standby Current <10mA. Needs regulated

0"

wersu.I. ..

CABLE
BOXES

-t..,'

$7.95

Toll Free: 1- 888 - 549 -3749 (USA &Canada)

Tel: (330) 549 -3726. Request a FREE catalog or visit us
at: www.electronics123.com for more products.
Amazon Electronics Box 2, Columbiana OH 44408

Ship Anywhere
In U.S.A.

1-800-637-4615
www.xxbox.com

IIIIIIII!lIII
tiny 2 -inch x 2 -inch 68HC11 module
12 inputs/outputs plus 8 analog Inputs
RS232, 5V regulator, 8MHz crystal
32K SRAM plus 8K or 32K EEPROM
plugs into your breadboard like a DIP
simple program loading from any PC
motor driver & accessories available
ideal for MicroMouse robot competitions
$75
8K Starter Package #MC11SP8K
$89
32K Starter Package #MC11SP32K

Tech

Áofs

gica l

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

www.technologicalarts.com
sa lesOtechnologlcalarts.com
Phone: (416) 963 -8996
Fax: (416) 963-9179

Add $5 shipping & handling within Canada & USA

Visa

MasterCard

Discover Amex

99

Wireless Remote Control
.8 ch. keychain size RF/IR transmitter.

Low Cost PlCmicro Tools

8 ch. receiver can learn up to 4 transmitters.
'Encoder and decoder ICs available.

New! PIC-Xi
Experimenter/

lab Board
$49.95 to $199.95

Easily prototype your wireless concepts.
Visit our web site for on -line catalog:

wwwrfmicrolink.com
www.irmicrolínk.com

EPIC Pocket PlCmicro
Programmer - $59.95
Program PlCmicros in BASIC!
PicBasic Compiler - $99.95
PicBasic Pro Compiler- $249.95

Copyright © International Electronics Corp.
Phone: (865) 546 -9863
(865) 546-8324
Visa/MasterCard/Discover

Fax:

PICProto Boards make
prototyping with PlCmicros
easy - $8.95 to $19.95

®
®

micraGT,ng-ineering

ELECTRONIC GAMES
-A

number of interestBP69
ing electronic game projects
using IC's are presented. In-

(719) 520-5323

j

O7nc.

Box 7532 Colorado Springs CO 80933
fax (719) 520 -1867

http: / /www.melabs.com

I

r)

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
P.O. Box 240, Massapequa Park, NY 11762 -0240. US funds only.
Use US bank check or International Money
MA07
Order. Allow 6-8 weeks for delivery.

Technology Today Inc.,

We're on the web

FREE

SECRETS!

plans, lost secrets,
Melt Metal! Incredible
forgotten how -to, and
Requests
Machine Shop! strangebooks!
Melt metal! Be
Hydrogen! machinist, blacksmith, mad
a

http://www.poptronix.com

Homesteading ssigns,ttrewindkmotors.
hig power from auto alternaGet
Engines! lorsand
generators. Run your car on
working
coal and electricity. Build
Radio! solar
cell, shortwave radio, robot, Tesla
Tesla! coil, more! Make booze, soda pop, maga

PRO PLANET
CABLE TV
CONVERTERS & EQUIPMENT

Cir

340 East First Street
Dayton, Ohio 45402

Tons of
Electronics
Get your FREE catalog today and discover

FOR ALL MAKES

nets, chemicals, embalm
corpses! Homestead! Mold
All books highestquatplastic!
ity! Guaranteed! Fast service!
BIG CATALOG! WRITE TODAY! FAX 815/935-5477

chemistry'

u,a,«:.,wc.o..r,

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 ;tart your subscription to
one of the most unique catalogs in the
industry, filled with super values on
surplus electronic and hobbyist
type items.

AND MODELS
LOWEST PRICES

Much More!

Send Your Name and Address to

Gfilds&itsTechnical

http://www.lindsaybks.com

Mobile Robotics
Sonar
Vision Systems
Micro Controllers
Motor Drivers
Neural Networks

DEALER QUANTI

DISCOUNT

30 DAY MONEY BAC
1

Y
Checkout our 10,000 item on-line carat(); httt://wwwmeci.cam

Order Toll free !`';',;iVZ';t

1-800-344-4405
100

1- 800 -344-6322

CIRCLE 250 ON FREE INFORMATION CARD

Books!

Box 538 -EBN, Bradley IL 60915

Zagros Robotics
PO Box 460342

a. Louis, MO 63146-7342
(314)768 -1328
http://wpriv.zagrosrobotics.com
info(diz agrosrobotic s. corn

,A.urtaoeal6sRa',nI'ging

l9YSPldld1npisd éiskiiti

DMM

New to our OMM line-up and possibly (probably) the best OMM value
Data Hold! Tern/zero-lure Probe! Frequency Tent! Continuity Tess! AND MO+

fg

Measurer.
OC Volts: up to 1000V
AC Vo lts: up to 750V
range
AMPS: up to 20 Amps (AC & DC)
3.314 Digit LCD Display: Reads up to 3260. Easy to read display.
Resistance: p to 30M ohm
Function Dial: Easy to use to select measurement type or turn unit Continuity Check: with audible signal

Auto Ranging:

For easy, precise range settings

off.

#CSI9903

o

battery.

Extra Long 44" Test Leads:

Helps get to hard to reach places
Clips: Convert one or both probe tips to

approx. 3V.

Temperature Test Measures from

alligator clips.
Fuse -Protected

0°

Specifications

Accuracy
Vdc:

May be Measured
PLL Tuning System

I

Resistance:
Frequency:
Temperature:

LED Backlight LCD (192x192 dots
Built -In Frequency Counter
Hand -Held and Battery Operated

Easy

Into
e

#3201

Seach Emin?
ge:0% Works. ConstontlY

New Item5Added

Bullet CCD Cameras° &Wand Color

Smart Rugged Metal Housing
Extrememly Low Power Consumption

In Blasi Hess
Since 1 971
r

B &W, 21 mm(D)x55mm(L) 159.many

VM BLT1020A B &W, 21

qty.'

/

/

1139.many qty.

COLOR CCD Mini Board Cameras

Low Power Consumption
1 Lux Illumination
Internal Synchronization

K\

2.4

CSIHTR2400

K Type Temperature Probe Included
Pulse Signal for Logic
& Audible Test
Continuity/Diode Test
Logic Test
Auto Power OFF / "Keep ON" Mode
Fused 20A Input wich

Warning Beeper
Data Hold/Run Mode
Safety Design UL 12th & VDE -041
Protective Holster
Silicon Test Leads

CIRCUIT SPECIALISTS, INC.

I

any qty.

"'"7--

sN
'

#MR -27

Details at www.web- fronics.com

Mini CCDs (B/W & Color)

Sensational NEW Design for Small

Ir

Observation Cameras.SmallerandBetter!
Ultra Miniature Design
Black & White Versions Only 25mm x
25mm
Color Versions Only 32mm x 32mm
Available in Standard Lens or Pinhole

J

Lens

All Include Pre-Wired Cable Harness for Video

&

Power

12V Regulated Power Supply Required (120mA typical power

consumption)

1 LUX (color)
CCD Area Image Sensor for Long Camera Life

0.1 LUX Rating (B/W),

Back Light Compensation Circuit
Built -In Electronic Auto Iris Lens

Detailed
Specs on
Secs
Web

VMCW-H11A 32mmx32mmx3Omm, Color CCD with standard lens, prewired cabling 12V DC Powert149.00 11139.° 5 or more

,f?

Hot Air SMD Rework
Station WOW! ONLY 5489

Similar Systems Cost 100s Morel

Jong)

/

O'Scope Offer ONLY

30MHzl ONLY $2891
Take Advantage of this

$289

#SR -979
For technicians, service /repair depots and assembly rework.We also stock a selection of nozzles
for QFP, SOP & PLCC devices (see our website
for selection details). Hot Air temperature variable from 100 °C to 400 °C (212 °F to 754 °F)
power consumption: 275w max.Auto cooling feature cools system after shut off to extend service life of heating elements and handle. One year
limited warranty from C.S.I.

Includes One

NOW
ONLY

$129
Reg. $769
More
Details on

our
Web Silo

Back Light

-

ONLY

Transmitter S One Receiver with
Power Supplies SI 39.00
CSIHTR2400TX Extra
TransmitterlEach Receiver will
Monitor up to 4 Transmitters $89.00
See more detailed specifications at
www.web-tronics.com in the
CCD camera necion.

We Sold Over 700 Last Year!
with RS -232 Interface & Software, 3-3/4 Digit, 4000 Count,Auto -Ranging
True RMS Mode
10MHz Frequency Counter
lime Mode with Alarm,
Clock. and Stop Watch
Dual Display
10 Location Memory
Min. Max.Avg and Relative
Mode
Decibel Measurement
-Cap and Ind. Measurement
Temperature Mode (C /F)

$1

cooling fan
handle
CE Approved
Coating iron bottom cover
For IDE interface
For 1" high 3.5" HDD
Not compatible with our RHIO & RH2O
Compatible with our RH17-IDE model.

/

Comes with QFP Nozzle (0.68" x

Our Most Sophisticated DMM

with Analog Bargraph

Auto door on the outer frame
ABS material of outer frame. High efficiency

a489

GHzA/V Sender/Receiver System

Wireless FM transmission of video
(color or B/W) and sound (stereo or
mono) up to 150 meters (line of
sight)
Directional Antenna Design
optimizes performance
Use with remote cameras or any
input (satellite TV, cable etc.) where
wireless transmission is desired. View
on aTV set.
Performance through walls varies
depending on construction methods
etc.
Each set includes a plug-in power
supply for the transmitter & receiver.
7 segment LED displays channel (I -4)
on receiver & transmitter.

/

j

low Introductory price'

¡Detailed Specs
on the Web
12Volts
400 TV Lines
Built-In Electronic Auto Iris for Auto Light Compensation
VM3010PA 33mmx33mmx 18mm, Pinhole lens 129.00any qty.
VM3011 -A 45mmx40mmx24mm, Standard lens, single board 19900 any qty.
ß(M3010 -A 33mmx33mmx32mm, Standard lens t129.many qty.

;fit

Removable Hard Drive Rack with
Auto Door And Cooling Fan
ONLY1

VMPS -250A 25mmx25mmxl 5mm, B/W CCD with pinhole lens, pre-wired
cabling, I2V DC Power Input 869. ° / f59 40 5 or more

mm(D)x58.5mm(L) 179.00 any qty.
mm(D)x5Smm(L) 169.00 any qty.
21

V/MBLTJC19BW COLOR!Weatherpmof, 17mm(D)x88mm(L)

a

rlve and accessories" for more details and pictures.

VMCW-H12A 32mmx32mmxl9mm, Color CCD with pinhole lens, pre-wired
cabling, 12V DC Power Input 1149.00/1139.00 5 or more
VMPS-718A 25mmx25mmx3Omm, B/W CCD with standard lens, pre wired cabling, I 2V DC Power Inputtó9.e° /859.0 5 or more

Detailed Specs
on the Web

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

Weatherproof,

digits
digits
digits
digits

T'

Detailed Specs
on the Web
Extremely Low Power Consumption
0.5 Lux Min Illumination
Built -In Electronic Auto Iris for Auto Light Compensation
VM1030PA-B 30mmx3Ommx25mm, Pinhole lens, I 2V 049.00 any qty.
VM1030A 30mmx3Ommx26mm, Standard lens, I2V 549.0° any qty.
VM1035A 42mmx42mmx2Smm, Standard lens, I2V with back light
compensation $59.00 any qty.
q
VMCB21 44mmx38.5mmx28mm,with 6 infra -red LEDs, 12V 549.00 any qty.
VM1036A 32mmx32mmx25mm, Standard lens, 12V, reverse mirror image
feature 559.00 any qty.

B &W

digits

Requires two AAA
batteries sold separately.

to Novigate

CCD B &W Board Cameras
ASIC CCD Area Image Sensor

VMBLT1020W

digits

Don't forget,
the dash

Tuning

VMBLT1020

discs

this site

.158

Frequency Measurement and

`Printer

mc:

to bookmark

ONLY

ONLY

1495

Worldwide patent pulling function-

for Precise

All Functions are Menu Selected
RS232C for PC Interface and

ÿ!

iw
ThB pT63ug leg I4bQéá tfi
3 -1/2 IDE hard drive up to I" high.
It includes an electronic keylock
any qty
for safe removal and insertion.
Made of ABS 707 fireproof plastic.
Use this product to protect
sensitive hard drive data. take your
hard drive between work and
home or even set up different usen with their own hard drives that
they physically insert every time they use a PC. Other models available
from C.S.I. include RHIO series and RH2O series, which are
interchangeable within the same interface design (IDE or SCSI). Other
Models ore AoeIfuble. See wwwweb-tronlea.eom under "hard

CTRL - D

Frequency Range: 10OKHz to

2,06OMHz
Narrow Band FM (NFM),Wide
Band FM (WFM),AM and Single
Side Band (SSB) Modulated Signals

F

+5
+8
+5
+5
81.5% reading +5
±3.0% reading +5
±1.0% reading +6

Adc:

(probe supplied!)
Circuitry
Diode Test Tests if diodes are shorted or
Built -In Stand: Makes one hand operation easier.
open
Shock Absorbing Rubber Carrying Case: with convenient probe
Input Impedance: 10Mohm (VdcNac):
storage clips and hanging tab. Helps protect the DMM from damage if
over 100Mohm on 300 mVdc range
ccidentally dropped.
1832

t 1.0% reading
01.5% reading
t 1.2% reading
t 1.5% reading

y

Vac:

to

RRwww..hweHHb-trpponics.
Rack
For IL7t/UltOrá1A- HárdÚri ése

-i.

STOCK!

ohms. Display reads actual resistance).
300KHz) displays
Frequency (IKHz
both digital and bar graph reading
hie Test Display shows
approximate hie value based on test
condition of 10uA base current and Vice of

it's time to change

r2GHz RF Field Strength Analyzer)

29

(signal sounds if resistance is less than 20

Jack Plug -ins: Safety design with different capacities for different
functions.
Diode, Continuity Check Push- Button: For toggling between
diode check and continuity check.
4

Screw-On Alligator

ONLY

NOW IN

Range Hold Control: allows for manual selection of your test

Low Battery Indicator: Advises you when

corn

www. web- tronics.corn

www.web-tronics.com
/Hi$ PerformanceNIL

PROTEK 506

Dual Channel
Dual Trace

#OSC-1030

Vert Trigger
1 Year C.S.I. Warranty!
Manufactured for CSI by a leading

O.E.M. manufacturer. See our

0.69/ `website for detailed speciffcationsl

-

3000 Series Digital R/O Bench Power Supplies
I Low Cost Single Output High Performance Triple Output
High stability digital read -out bench power supplies featuring constant
voltage and current outputs. Short- circuit protection and current limiting
protection is provided.The dual output versions can be used in both serial
voltage and parallel current configurations to double maximum outputs.
Highly accurate LED accuracy and stable
line regulation make the 3000 series the
perfect choice for lab and educational use.

AS

LOW AS

$89

Line Regulation: 2x l0" +I ma
LED Accuracy: Voltage I% +2 digits
1111,1
Current t1.5% +2 digits
Wave Line Noise: SImvrms
Dimensions: 291 mm x 158mm x 136mm (CSI3003 & CSI3010)
365mm x 265mm x I64mm (CSI3003 -3 & 3005 -53)

t

--

CSI3003:
0-30v/0-3amp Digital R/O Bench PS, lxl0{+Smv Load Regulation 599.00 5(589.00
$149.00 53139.00
0- 30v10 -lOamp Digital RIO Bench PS, !alO"+30nty Load Regulation
CSI3010:
CSI3003-3: Triple Output 2x(0.30v/0- 3amp)+5v, 3amp Fixed,
5239.00 5/5219.00
IXIO" +5mv Load Regulation
3005 -3: Triple Output, 2x(0.30v10-Samp) +5v, 3amp Fixed,
5269.00 5($249.00
IxlO"+25mv Load Regulation

220 S. Country Club Dr., Mesa, AZ 85210

800-528-1417/480 -464- 2485/FAX: 480 -464-5824

CIRCLE 233 ON FREE INFORMATION CARD
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MINI, LINEAR MOTORIZED MOUNT,
This high quality mini slide provides 2.4' of travel for
its 1' x alum. plate

T1

r

riding on two 0.18'
diem steel rods. Motio
is via o toothed belt
drive from a 1.8° per
step, 8 ohm stepper
motor. full step - about 0.008' of travel. Overall
size: 61 x 3.5'W x 2.5'H, Dual optical end of travel
sensors. Alum. construction.
1

IF

r

\fty trvn1 rt1(\IF, 1.cot,ri
It1fi1/

$24ea. or 5/$99
Item Two, DCI, type LC20, Motorized
Linear Slide,
Set up to act as

V
V

V

VV V
VV

a laser

collimating
telescope of
about 4X. The
focus of which con be adjusted via the 12V, 0.44A.
53oz.in, 5 wire stepper. The optics can be easily
removed. What you then have Is a Crossed roller
bearing, anti backlash, slide with 2.6' travel overall
size: 10.51. x 2.6'W x 2.2'K including stepper.Two
optical end of travel sensors are supplied.

Special

RES40

usi,

$69ea.

!VISA, MC,

Control Devices type C -0102, 5VDC
powered. TTL compatible output,
Chan. A and B, /4'diam. x11, ball
bearing shaft. Size: 2.75'diam x
1.9'deep Brand new. Photo right. wi
square mntg. flange.

CES
Pe

DISI OVE', C

,

ORD

Two types available, Both are MIL

from AXEL Co., 2uf D

SPEC.

36,000V and 1.5uí O 30,000V.
They're BIG, They're HEAVY,
They're PERFECT for your project.
UNUSED. Only a few available.

Don't wait.

ON -LINE

SPECIAL...$99ea.

WORLDS

R:

State

SMALLEST
100mW

VIDEO
TRANSMITTER,

Illlllll

6V

for $20,
for $89

the

gearbox. Size:12mm d
(shown actual size) 2mmd x 6mm L flatted shaft, solder terminals.
@VN Ita
RPM

x 44mm

3.7Hx1.9'D

NOW ON

type, mini
mof ini motor. Model:
1219E -012G -400.
Includes. 104:1 Planetary

LCR6V12PI. Tough to

compact. 1Wo top mounted
1/4' faston connectors.
Perfect for high drain
projects. Size: 5.91 x
2

FORGET "BIG ASS CAPS"
FORGET "HUGE ASS CAPS"
THESE ARE "MEGA ASS CAPS"

1

$39ea.

BATTERY, New Panasonic,

ME

Up to 960 hours on a standard Ttape. 12 different modes for record and
playback Audio recording in the 12H and 24H
mode. 30Day memory backup Easy mode
setting. On- screen menus Auto -Repeat
recording mode Serial or One -shot recording
Time, Date, speed, and Alarm indicators on screen.
These deluxe units are front loading and are 14'W x
3.5'H x 12.210, 110VAC powered.
SPECIAL..$699ea. 2 for $1349
120 VHS

MINIMOTOR SA SWISS GEARMOTOR, S0000 TINY

6V4912AH SEALED, RECHARGEABLE,
get at a discount. Ve

!

the
features
at a
price
you can
afford. Features:

800- 10-407 TEC
603 -6 8- 24991,
FAX) 603-q44-78 5 E- AIL s les@ripsunItcjircom
00 BED ORD S REET , MANC ESTERI NH 031
(

1

Special Price

Finally a brand new, 4 head, T/L recorder with all

(71V1r)111=

Special

INCREMENTAL, OPTICAL ENCODER
provides 120 ppr. Motion

NEW, GM960 TIME LAPSE RECORDER

I-l; r-!

12V

10

L

5mA
5mA

LIMITED QUANTITY
or 5 for $99

68

TYPE A: $22ea.

145

SALE.

Incredibly only 0.9' x
x 0.37' Transmits
crystal controlled hi -res. images with 100mW output!
The transmitter you've been waiting for. Shown
actual size. Much smaller than the 9V battery which
powers it. Draws only 35mA! Factory tuned. Receive
on cable channel 59. Will work with color or BMW
cameras. UHF Bow tie antenna with balun and 3' F
cable for TV Included. Perfect with our GM1000A.

TVX- 100....$159 with Camera....$209 set

CIRCLE 248 ON FREE INFORMATION CARD

Build Your Own Intelligent Robot, We Make It Easy!
Unlimited. Low Cost. Instantly Acailablc
Background Music from Original Standard
Recordings! Does Everything Karaoke
does..Be71er and_gives you the
Thompson Vocal EFfminator
Free Brochure &Demo TapeLT Sound Dept PE
7988 LT Parkway, tithonk,. OA 100',R ..,

7

-

Interact -http; www.I.T'Soundcom

-

'

24 Hour Demo/Info Request Line (770)482.2485 Ent 49

When You Want

Somethin Better Than Karaoke:

Do You Repair Electronics?
Repair Databases for
TV, VCR, Monitor, UL

rrit

Lynxmotion, Inc.
104 Partridge Road
Pekin, IL 61554 -1403

www.lynxmotion.com

motion
11011

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

sales @lynxmotion.colll

-I

Audio, FCC, and more.

-

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

RepäirWorld.com

Visit our website or ask for our free catalog! tech @lynxmotion.com

Data Acquisition and Control

¡BE AN ELECTRONICS'
I
TECHNICIAN!
in-

CABLE TV BOXES

Home study. Learn to repair. service, and

stall TVs, VCRs, camcorders, stereos. sound and
lighting systems, alarms, and more!

aTY. DISCOUNTS DEALERS WELCOME,

_

1- 800 -785 -1145

Name

102

Age

Phone

(

a,

HABLAMOS ESPANOL

)

AdAr
fLn
In y/se
m
rip
t
The School of Electronics, Dept. ELE 341
PCDI, 430 Technology Pky., Norcross, GA 30092
MIR MEN a'MEN
MIS III= NNE =IN

Ontrak Control S

tams Inc.

30 DAY TRIAL' t YR. WRNTY. 'FREE CATALOG

800. 2234542

I

l

www.ontrak.net
(WE'LL BEAT ANY PRICE!)

FREE LITERATURE:
I

The ADR series of interfaces allow control of
analog, digital and relay I/O via R8232 or RS485.
Visit the web te for specs, applications and
programs in VB, C, BASIC etc
(7O61871ß852

C.O.D

l'( RO

Put your CAD

wognm to

'

k for you!

PRIVATE CABLE SYSTEMS

VlU

Low Cost, Precision -Made PC Boards
From Your Gerber/NC Drill Files

4/PCBMillief

www.pcbmilling.com

Milling
Drilling
Rooting

FAX: (703) 818 -0071

CLASSIFIEDS
AUDIO -VIDEOS-LASERS

CB- SCANNERS

Esoteric Audio! Master Pieces ", `Tech Reports ",
Unique Plans, Modules. www.DaviSound.com,
Box 521, Newberry, SC 29108 -0521.

CB Radio Modifications! Frequencies, kits,
high-performance accessories, books, plans,

BUSINESS OPPORTUNITIES
$400 Weekly Assembling electronic circuit
boards/products from home. For free information send SASE: Home Assembly -PT
Box 216 New Britain, CT 06050 -0216
HAVE AN IDEA? National company helps
submit ideas, inventions to industry. Trade
show. Patent Services. 1- 888 -439 -IDEA.
FREE MONEY! NEVER REPAY. GUARANTEED. BUSINESS START, EXPANSION,
PERSONAL NEEDS, DEBT CONSOLIDATION. FREE PACKAGE 1- 888 -290 -5605.
START your own technical venture! Don Lancaster's newly updated INCREDIBLE
SECRET MONEY MACHINE III tells how.
We now have autographed copies of the
Guru's underground classic for $24.50.
Synergetics Press, Box 809 -C, Thatcher
AZ, 85552. (520) 428- 4073.www.tinaja.com
VISA/MC.

CABLE TV
CABLE TV Descramblers. One -piece units.
Scientific Atlanta, Jerrold, Pioneer, and others. Lowest Prices Around. Precision Electronics Houston, TX Anytime. 1-888 -691 -4610
PAY TV AND SATELLITE DESCRAMBUNG
2000 EDITION. $16.95. Hacking Digital
Scrambling Systems III (NEW) $29.95.
Scrambling News Online $40.00. Pay TV Series
CD (Vol. 1 -10) $59.95. Everything listed
here $99.95. Free catalog. SCRAMBLING
NEWS. 863-646 -2564. www.scrambling
news.com
Descrambler Blowout -Wholesale Prices Universal Box. Works for most Scientific
Atlanta, Jerrold, Pioneer, Zenith Models.
412- 833 -0773
Descramblers, Converters, Activators, Rft's,
Ftg's, Bullet Snoopers. All Options Explained,
Best Prices, Services, 2 yr. Warranty, Free
Catalog. 1- 800 -854 -1674 www.resource

leader.com/aapc
NEW! Jerold and Pioneer wireless test units

$125 each, also 75DB notch filters $19.95
each, quantity pricing available please call
KEN ERNY ELECTRONICS 24-hour order
and information hot line 516 -389 -3536.
ALL CABLE TV BOXES. WE'LL BEAT ANY
PRICE. 30 DAY TRIAL 1 YEAR WARRANTY. FREE CATALOG! WWW.CATVBOX
ES.COM 1- 800 -765- 4912.
Absolutely lowest prices GUARANTEED!
Cable decoder equipment and video stabilizers, 2 year warranties on products.
Call 1 -888 -406 -8658.

BUY BONDS

ROBO 15,
ROBOTS,

ROBOTS...

repairs, amps, 10 -Meter conversions. The best

since 1976! Catalog $3. CBCI, Box 31500 PT, Phoenix, AZ 85046. www.cbcintl.com

EDUCATION
THE CASE AGAINST PATENTS Thoroughly
tested and proven alternatives that work in
the real world. $28.50. Synergetics Press,
Box 809 -C, Thatcher, AZ 85552. (520) 428-

4073. www.tinaja.com VISA/MC.

MISC. ELECTRONICS FOR SALE
T & M ELECTRONICS. Large variety of

electronic parts since 1966. Visit our Web
site at www.tandmelectronics.com
ATMEL MICROCONTROLLER board with
integrated programmer. http://www.telusplanet.net/public/brianps/

PLANS -KITS -SCHEMATICS
ELECTRONIC PROJECT KITS: $3.00 catalog. 49 McMichael St. Kingston, ON., K7M
1 M8. www.qkits.com
QUALITY KITS
AWESOME KITS: Ion Propulsion Motor,
Stepper Driver, Solar Robot, Scrolling Clock
and more! Catalog $1.00. LNS Technologies,
PO Box 67243, Scotts Valley, CA 95067
www.techkits.com

-

REPAIRS -SERVICES
PCB DESIGNS, SCHEMATICS: Professionally
Mastered in "TANGO". Awesome Designs
PO Box 214 Aurora, Ohio 44202 -0214. Visit
us at: http: //home.att.net/- awesomedesig
ns /index.html

SATELLITE EQUIPMENT
FREE Satellite TV Buyer's Guide. Best Products
Fastest Service! Dish
Lowest Prices

-

Robot Kits, Programmable Robots,
LEGO Robots, Living Robots,

Home and Office Robots, Muscle

Wires^, Electronics and More!

-

Network, DirectTV, C /Ku -band, including
Accessories!
4DTV. Parts - Upgrades
SKYVISION - 800 -543 -3025. International
218 -739 -5231. www.skyvision.com
DTV DSS (H) Series access cards 100%
virgin (www.dsscardsolutions.com)

-

REQUEST OUR FREE

48 PAGE CATALOG
WITH OVER 400 ITEMS!

WANTED
WANTED: Integrated Circuits, military or
commercial. Unused only, older are OK.
Transistors or other parts, too. Send list
with complete part number for a fast cash
offer to ELECTRONIC SURPLUS INC.
5363 Broadway, Cleveland OH 44127 Fax:
216 -441 -8503 www.electronicsurplus.com

ROBOTICS
ARobot Kit from Arrick Robotics uses the
BASIC Stamp II. Quality metal construction.
Easy to assemble and very expandable.
$235. http: //www.robotics.com /arobot

www.RobotStore.com

800-374-5764
Mondo -tronics Inc.
4286 Redwood Hwy Dept. 166
San Rafael, CA 94903
ph 415. 491.4600 fx 415-491-4696

PMB-I1

103

ADVERTISING INDEX
Poptronics does not assume any responsibility for errors that may appear in the
index below.
Free Information Number

Tel. 631 -293 -3000
Fax: 631-293-3115

Page

Free Information Number

Page

Abacom Technology

86

KNS Instruments

ABC Electronics

74

Lindsay Publications

100

268

AK Peters

90

Lynxmotion

102

215

All Electronics

95

Allison Technology

M2L Electronics

96

72

MCM Electronics

81

Mendelsons

Merrimack Valley Systems
microEngineering Labs

Amazon Electronics

99

315

American Eagle Publications

82

296

-

Andromeda Research

80

Arrow Technologies

69

295

AVEN Tools

93

Beige Bag Software

Brand Electronics

92

310

Bsoft Software, Inc.

88

290

C &S Sales, Inc.

84

Circuit Specialists

101

CLAGGK, Inc
Cleveland Inst. of Electronics
230

....59

Command Productions

77

Conitec Data Systems

74
76

312

Electronic Goldmine

130

Electronic Workbench

CV4

Electronic Tech. Today

41, 62

79

205

Electronix Express

94

-

Emac Inc.

94

Engineering Express

82

-

Fiber Optic Products

96

318

Foley -Belsaw

91

-

Future Horizons

45

Gateway Products

98

General Device Instruments

96

157

Global Specialties

43

-

Globaltech Distributors

98
69

237

Grantham College of Eng
Howard Electronics
Howard W. Sams

220

-

309

139

Midwest Laser Products

Modern Electronics
Mondo- tronics
218

257

14, 31

EDE Spy Outlet

165

-

78

-

233

76

225

250

319

104

ADVERTISING SALES OFFICES

Gernsback Publications, Inc.
500 Bi- County Blvd.
Farmingdale, NY 11735 -3931

300
219

150

100
73

100
80
92
103

Mouser Electronics

76

MSC Electronics

99

NESDA

PR -9

Parts Express
Pioneer Hill Software
Polaris Industries
Prairie Digital
Print Products Int
Pro Planet
PTS Electronics Corp

CV3
92
71
86
88
100

PR -7

Pulsar, Inc.

96

263

Ramsey Electronics

87

246

Resources Unlimited

102

RobotiKits Direct

78
90

-

Rogers' Systems Specialist
Securetek

138

Sencore, Inc.

17

Sil Walker

80

Smithy Company

98

Spectrum Research
Square 1 Electronics
Techniks

74

308

-

94

72
98

Technological Arts

99

311

Telulex

86

89

313

Test Equipment Depot

82

45

217

Tie Pie Engineering

80

ICS

74

242

Timeline

88

Information Unlimited

83

UCANDO Videos

72

Intec Automation

98

-

Ultima Associates

92, 96

Intelligence I2 Inc.

99

275

Velleman

97

International Electronics Corp...100

Vision Electronics

76

International Hanbai, Co., Ltd.

10

World Star Technologies

99

Intronics

92

World Wyde

IVEX Design

75

XX Box

J &M Microtek, Inc

98

Zagros Robotics

Jameco

CV2

-

Zorin

98, 99
99
100
98

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
Megan Mitchell
9072 Lawton Pine Avenue
Las Vegas, NV 89129 -7044
Tel. 702 -240 -0184
Fax: 702 -838-6924
e -mail: mmitchell @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

Poptronics Shopper
Megan Mitchell
National Representative
9072 Lawton Pine Avenue
Las Vegas, NV 89129 -7044
Tel. 702-240 -0184
Fax: 702 -838 -6924
email: mmitchell @gernsback.com

Subscription/
Customer Service/
Order Entry
Tel. 800 -827 -0383
7:30 AM - 8:30 PM CST

Ifyou haven't

received a
copy of our
current260pa
catalog
have one
ge
to your order
added
or give us
a
call and we
wi//Send
to You immediate

?A&RS
ELECTRONICS

-

MORE

&

6-1/2" Two Way System
This is our most
popular in -wall. You
won't believe how
good these really
sound. Big enough
to produce great
home theatre sound
and still fit

/y,

6 -1/2"

Round
Coaxial System

everyone's budget.
Put a pair in every
room of your house.
Great for front or rear speakers
in your surround system. The 61/2" polypropylene woofer and 1" textile dome

7

tweeter were specially designed with home theatre
in mind. The crossover network utilizes a mylar capacitor for crisp clean highs. 3 piece design make
installation in new or existing walls a snap.
Specifications: *6 -1/2" polypropylene cone woofer
textile dome tweeter/
with poly foam surround
midrange
ohm impedance *3 component UC
crossover network Frequency response: 5020,000 Hz Power handling capability: 60 watts
RMS /85 watts max Sensitivity: 89 dB 1W/1m
Overall dimensions: 8 -1/2" W x 12" L x 3-1/2" D
*Hole size: 7 -1/4" x 10 -3/4" *Fits into standard 2" x
4" wall *Net weight: 12 lbs. per pair.

1"

8

#300 -036

$89.90(1 -3

PAS)

$79.50(4

PR,,

Satellite Speaker
Stands

Designed for the home and
office, these 6 -1/2' round inwalls are ideal for ceiling
installations, or for use as rear
channel surround speakers.
Adding music to the kitchen,
den, bath, or patio has
never been easier! System
features a weather resistant 61/2" treated paper cone with poly foam surround,
coaxially mounted 1/2" polymer dome tweeter, and
built -in crossover with a mylar capacitor in the tweeter
feed. Retrofit design allows installation in both new
and existing construction in just minutes. System
includes removable steel mesh grills, built-in mounting
bracket, 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 /1m Dimensions: 9" round x 2 -7/8" deep. Net
weight: 5 lbs. per pair.

#300-408

These quality speaker stands are
perfect for mini or rear surround
speakers. The heavy die cast base
provides stability. Textured black satin
finish blends in well with any decor.
The height is adjustable from 26 -1/2"
to 47 -1/2" and the speaker wire can
be run inside the pole for a better
appearance. The top base is
adjustable from 4-1/8" to 7 -1/2" to
accommodate most mini speakers.
Includes foam pads to prevent marring
of speaker cabinet. Sold in pairs. Net
weight: 12 lbs.

#240-762

5

$39.801 3

PAS)

3

$35 50(4

PRS UP

$69.950-3

*Lighted component keys which

in addition to functions found

31/1

$29.951.3)

$26.350.5P)

3/4" TemflexTM 1700
Vinyl Electrical Tape

756)1 -9)

regular DMM's, this meter
can also measure inductance
in 5 ranges (4mH, 40mH,
400mH, 4H, 40H), capacitance
in 5 ranges (4nF, 40nF, 400nF,
4uF, 400uF), frequency in 4
ranges (4KHz, 40KHz, 400KHz,
4MHz), TTL logic test, diode test
and transistor hFE test. 5 AC/
DC ranges up to 1000V (AC75OV),
3 AC /DC current ranges up to 20A and
7 resistance ranges up to 4000 M ohms.
Includes test leads, battery, spare fuse,
and manual. Net weight: 1 lb.

596(10-ue

#390 -513

demands higher
performance than usual of a standard iron, but without the high cost of an industrial unit. Power is adjustable from 5 to 40 watts. Includes 40 watt pencil
iron. UL approved. Net weight: 1 -3/4 lbs. Replacement sponge #372 -119.
$39.95EAcH
#372 -120

"44" Solder
Kester "44" rosin
core solder is designed for electronic
and electrical work.
It uses a fast acting, instant wetting, non -corrosive, and non -conductive flux for faster soldering
and a strong, long lasting bond.

Lead/Tin

370 -080
370-090
370 -098
370-088
370-072
370-086

60/40
60/40
60/40
60/40
63/37
63/37
63/37
36/37

Part

#

341 -415

341-416
341 -417

Spool
1

Ib.

Price

(1-3)

(4-UP)

.031"
050"
031"
.020"
.020"
.031"
.031"
.031"

$8.50

1

lb.

4 lb.

$7.95

1/2 lb.
1
lb.
1/2 Ib.
lb.
1
1/2 lb.

8.50

7.95

33.90

31.80

6.95

5.75

14.90
9.95
12.50
7.95

13.50
8.50
11.50
6.75

341-424
341 -425

Price

Price

#

Size

Length

(1 -9)

1802 -5
1803 -5
1804 -5

.06"
.08"
.10"
.06"
.08"
.10"
.06"
.08"
.10"
.06"
.08"
.10"

5'
5'
5'
10'

$1.40
1.45
1.60
2.75
2.80
2.95
6.80
6.85
7.60

(10 -UP)
$1.25
1.30
1.45
2.50
2.55
2.70
6.30
6.35
7.00

21.90
21.90
23.90

20.50
20.50
22.50

TS

1802.10

1803 -10
1804 -10
1802 -25F
341-441 1803 -25F
341 -442 1804 -25F
341 -418 1802 -100
341419 1803 -100

341 426
341 -440

2.5W Mini Audio Amplifier

#320 -215

Price
Dia.

Alloy
Part #

Pro Wick's advanced
fine braid design
provides wicking action
that is second to none.

$85.90EACH

341 -423

1804-100

10'
10'

25'
25'
25'
100'
100'
100'

725 Pleasant Valley Dr., Springboro, OH 45066 -1158
Fax: 513- 743 -1677
Phone: 513- 743 -3000
E -mail:

$995EACH

Gold Plated
A/V Cables
super quality,
"siamesed" type cable.
Two RCA cables for
stereo (audio) signal from VCR to
receiver /stereo TV and one low noise
coaxial type cable for video.
Price
Length
(1 -9)
Part #
$4.25
3 ft.
180 -120
4.90
180 -118
6 ft.
12 ft.
8.95
1 80-1 21
20 ft.
12.75
180 -124

ideal for
the professional, serious hobbyist, or kit
builder who

Pro Wick

This amp contains both preamplifier and power amplifier on
a super small board measuring
only 1- 5/8 "x1 -1/4 ". Maximum
output power is 2.5W into 4
ohms with 12VDC input
power. No adjustments
required. Short circuit protected.

General purpose 7 mil electrical
tape. UL listed and CSA
approved. 3/4" x 60' rolls.

#350 -052

WLC100
solder station is

in

with a Home Theatre system, keypad
design allows movement through menus
with ease *Retains codes when replacing batteries
*New flat back design for easy operation Money
back guarantee ensures customer satisfaction Toll
free customer service number provides the customer
with friendly, knowledgeable assistance Requires 2
AAA batteries ( #140 -150 not included)

#180 -806

Soldering Station

The Weller

370-074
370-087

and LCR Meter

DMM

indicate what device is currently being
used *Preprogrammed, 621 codes that
work over 6,400 models New
ergonomic design features a contoured
case, index finger grooves, and keys
grouped in clusters for easy operation
*Satellite cursor control is tailored for use

$18.500uP)

$19.951.3)

Operates five devices

(TV, VCR,
Cable, Satellite, A/V Receiver)

$62.75(4PRS-up)

#222m,

This fully regulated power supply is perfect for Dowering
CBs, car radios, and other
12 VDC devices !hat draw
up to 3 amps. Heavy duty
steel housing with front
mounted switch and binding
posts. Short circuit and
overload protection!
Specifications: Output Voltage: 13.8 VDC (fixed)
Output Current: 3A (cont), 5 amps (surge) Ripple
Voltage: Less than 3mV at rated output Input Voltage: 120 VAC, E0Hz *Dimensions: 5 -1/2" x 3-1/2" x
6 -1/2" *Weight: 5 lbs.

#120 -530

Function Remote

PRS)

Amp Power Supply

Weller WLC100

salesiparts- express.com
KEY CODE: POM

A

Price
(1

0-UP)

$3.95
4.50
7.95
11.50

LARGEST
SELECTION
OF SPEAKER
DRIVERS
IN THE

COUNTRY!

VISIT OUR WEB SITE AT

www.parts-express.com
OR CALL TOLL FREE

1- 800. 338.0531

CIRCLE 257 ON FREE INFORMATION CARD

The world's most popular
simulator just got better.
MULTISIM SCHEMATIC CAPTURE AND SIMULATION

CD

Flexible Symbol Editor
To add or

modify symbols for any component.

Power Meter

CD

Works just like with

a

real Wattmeter.

CIZO

1000 New Components

Virtual Instruments
Includes oscilloscope, function generator,

multimeter, bode plotter, word generator, and
logic analyzer.

9 Powerful Analyses

New families include Electromechanical, Connector, To analyze circuits in ways just not possible with real
instruments. Includes DC, & AC operating point,
W ideba nd Opamp, and Tiny Logic.
transient, fourier, noise, DC sweep and Ac & DC

Editable Footprint Field

CD

Add or change default footprint values directly

from the schematic.

Wide selection of commonly used components, all
complete with simulation, symbol and footprint

sensitivity and DC sensitivity help determine
the stability of your design.

information.

Multiple Instruments

CD

Now you can have more than one copy of an
instrument on the screen at once.

Enhanced Wiring

Cl

f3

5,000 Components

New Analyses
AC

E4 Yw.

sensitivity.

Full- Featured Schematic Capture
Industry's easiest-to -use design entry
generating high -quality schematics.

is

ideal for

Changes on the Fly

The world's only simulator that lets you tweak your
Improved connections to pins and more intelligent circuit during simulation for instant feedback.
autowiring.
Analog and Digital SPICE Simulation
Analysis Wizards
Fast, accurate SPICE simulation with no limit on
Guide you through an analysis, making it easier
circuit size.
than ever to take advantage of these powerful
Custom Model Support
functions.
Edit existing models to create new parts, or import
components as SPICE models from vendors.

multisinn$399
Call for upgrade pricing

t..w. Cwmvn.

0

: Y

Weoa
As-

tl+o

'A

ULTIBOARD POWERFUL PCB LAYOUT
Autorouting Multi -layer autorouter with configurable options for
customized performance.
Real -Time DRC Automatic Design Rule Check prevents costly errors by
monitoring the size and clearance of pads, vies and traces.
Fast

Ideal for all Boards
50 "X 50" in size,

Built -in board editor to create any shape board up to

with as many

as 32 layers.

Multiple Output Formats

Outputs to the formats you need including

Gerber, DXF, plotters, printers, and more.

Tight Integration with Multisim

Supports forward and back annotation
with Multisim, so that the programs share important design information.

ultiBOARD$399
For

a

Flexible. Editing Full support of power and ground planes, with or without
thermal relief.'Reroute while move' to move copper without losing connectivity.

FREE demo

visit

www.electronicsworkbench.com

Call 1- 800-263 -5552
Save $100 when you order the Personal Design Solution

electronics

(Includes Multisim and Ultiboard ).

WORKBENCH

DESIGN SOLUTIONS FOR EVERY DESKTOP
CIRCLE 130 ON FREE INFORMATION CARD

