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Professional Power
at a hobbyist price.

That has been our philosophy at MicroCode
Engineering since 1987. So it’s no surprise
that CircuitMaker and TraxMaker are the
leading software tools for affordable, easy-to-
use circuit design, simulation and PCB layout.

QUICKLY DESIGN analog, digital or mixed
analog/digital circuits with CircuitMaker’s

T : advanced schematic features. You fully control the
e = . wiring, device placement, annotation and colors.

: : i ' And the Symbol Editor and macro features let you
create unlimited custom devices and symbols.

H - — prm SIMULATE and ANALYZE what you create —
I S " o . .

o > try all the “what if” scenarios with:
CircuitMaker :
— schematic capture | T ————— » Fast, proven 32-bit SPICE 3f5/XSpice simulator
and simulation ﬂu = o * True mixed analog/digital simulation

=
| S » Fully interactive digital logic simulation
. | * 4,000-device library
S M -~—"‘~..__ \_| —y * AC Frequency Analysis
* DC Operating Point Analysis
» DC Transfer Function
* Transient Analysis
TraxMaker® - PCB layout and autorouting * Step Function — step component values and
sources over a user-definable range

setecromnd xeas/ox

T ;
Sl S = L LI R Y R T it . i
: i I_.| TAKE MEASUREMENTS at any point in the circuit with a click of the

el . Probe tool. Results appear immediately on virtual instruments like the Digital
= Oscilloscope, Curve Tracer, Digital Multimeter and Bode Plotter. No other
simulator lets you take measurements as quickly and easily as CircuitMaker.
[l g U7} =555 e = COMPLETE the design process with TraxMaker, a professional printed

circuit board layout program with built-in autorouter. Import netlists from
CircuitMaker and other schematic programs, or design boards from scratch.

* Includes autorouter, auto component placement and Design Rules Check
* Supports up to 8 copper layers, board sizes up to 32 x 32 inches

. St S has * Surface mount and through-hole components from a customizable library

Tl H-w—- = T P [ iy b g § p .

R T B { Outputs your PCB as a Gerber file, Excellon N/C drill file, and prints to

spoais T»-T"‘ha- e E_-.:u_—- any Windows-selectable printer or plotter

o |8
[ i Ew,: s RELY ON free technical support from qualified engineers. And every
L} T . e
Tolew | oes| e | ot R By i MicroCode product is backed by our 30-day Money-Back Guarantee if it
o p
(B s=si :"‘I:"';"‘— . T';r does not live up to your expectations.

CircuitMaker version 5 $299
TraxMaker Version 2 $299
CircuitMaker Design Suite”

(CircuitMaker and TraxMaker) $ 9

Call 800-419-4242 for more
information and free demos

(or download from www.microcode.com)
CIRCLE 171 ON FREE INFORMATION CARD

MicroCode Engineering Inc * 927 W. Center St « Orem, UT 84057 * 801-226-4470 * Fax: 801-226-6532 * Email:sales @ microcode.com
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for electronics accessories?
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REK )
Surprised? &

Of course you weren't.

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

for your cellular phone, a longer-lasting-battery, a universal remaote control, an adapter for your
portable CD player? We can provide accessories that will help you get the most enjoyment and great-
est benefit from thousands of products. No matter who made it or where you bought it—you already
know who'll get you connected. For our store near you, call 1-800-THE-SHACK®.

RadioShack.

You’ve got questions. We’ve got answers.’
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By Studying at Home

Grantham College of Engineering, now
in our 47th year, is highly experienced in
“distance education” — teaching by corre-
spondence — through printed materials,
computer materials, fax, modem, and
phone.

No commuting to class. Study at your
own pace, while continuing on your
present job. Learn from easy-to-under-
stand but complete and thorough lesson
materials, with additional help from our
instructors.

Grantham offers three separate dis-
tance-education programs, leading to the
following accredited degrees;,

(1) the B.S.E.T. with Major Emphasis
in Electronics. (2) The B.S.E.T. with
Major Emphasis in Computers. (3) The
B.S.C.S. - the Bachelor of Science in
Computer Science.

The B.S.E.T. programs now include
Electronics Workbench Professional S.0.

An important part of being prepared to
move up is holding the night college
degree, and the absolutely necessary part
is knowing your field. Grantham can help
you both ways — to learn more and to earn
your degree in the process.

Write or phone for our free catalog.
Toll free, 1-800-955-2527, or see mailing

address below.
[

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

Ll
EDITORIAL

Between Earth and Mars

This past July, after a nearly 21-year absence, Man’ presence returned to Mars in the
form of the Mars Pathfinder mission. For days, the Nation and the World seemed
transfixed, first by the technical difficulties that threatened to derail the entire mission,
and then to the breathtaking photographs of the Martian surface, including some
whimsically named rocks including “Yogi,” “Barnacle Bill,” “The Couch,” and so on.

Unfortunately, it sometimes seems that the collective Human consciousness is pos-
sessed with the attention span of a gnat. The comedian’s jokes came quickly, but that
was expected, and besides, they occasionally were even funny.

But soon after, some other, more disappointing rumblings started to make the
rounds. Comments like: “Gee, it’s just a bunch of rocks,” “We have more pressing
needs at home,” “A huge waste of money and resources,” and the like were soon
heard in conversations, and, even worse, in the op-ed pages of some newspapers and
magazines.

That is unfortunate, and perhaps truly tragic. In this writer’s opinion, the Pathfinder
mission represents some of the best aspects of the Human spirit: That is the ability
to question and to wonder . . . Who are we? What are our neighbors like? Are we
alone? If that abilitv has begun to wither, if our quest for knowledge has been
replaced by a quest only for what benefits each of us personally and immediately, we
as a species may be in big trouble.

Do the authors of the negative comments speak for the bulk of humanity? I hope
not—I know that they certainly do not speak for me. Still, for the non-scientific,
non-technical community, some letdown should not come as that big a surprise.
After all, just weeks earlier, many of those same newspapers and magazines were
trumpeting the impending landing with hype and hyperbole that was beyond what
the science could possibly deliver. The fact that the mission gave scientists and geol-
ogists reams of information that they could not have obtained in any other way was
not readily apparent to the common person. To many, it was indeed just a bunch of
rocks, and not much different than what was seen before, or could be seen in the
deserts of our own planet, so the natural question to ask is: “Why did we spend all
that money?”

The funny thing is, we didn’t. Estimated at around $266 million, the entire mission
cost each of us around a dollar. Most of us will pay many times that to see some far
less-important entertainment—and in some cases, entertainment that turns out to be
far less interesting.

¢ el o e

Carl Laron
Editor
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WHAT'S NEWS

A REVIEW OF THE LATEST HAPPENINGS IN ELECTRONICS

Virtual Hostage Rescues

Researchers at Sandia National Lab-
oratories (Albuquerque, NM) have pro-
totyped a virtual-reality simulation that
allows two-person law enforcement
teams to grip guns, don virtual-reality
glasses, and burst into the “environment”

VRaptor doesn’t give detailed images, but
rather provides important visual clues,
such as a falling or rising body, lifted
arms, or an outthrust weapon. “The
advantage is that multiple participants
can appear in embodied forms within a
common, shared virtual environment,”
says Sandia researcher Dan Shawver.

IN THIS SCENE, A TERRORIST, wearing a white shirt, lies on the floor after being shot by

a law-enforcement officer, left. The terrorist had raised his gun at the officer in the previous

scene.

of hostage-takers and their victims. The
simulation, called VRaptor—Virtual-
Reality Assault Planning, Training, Or
Rehearsal—is intended to widen access to
such training while reducing cost. The
participant has to determine who the
hostages are, save them, take prisoner the
kidnappers who surrender, and shoot
those who fire weapons.

Human participants represented by
graphical figures interact with four virtu-
al-reality characters—two men and two
women—in a sparsely furnished apart-
ment. The trainees are monitored by sen-
sors placed on their backs and hands.

“They can experience situations in which
they otherwise would have no opportuni-
ty to practice effective responses.”

Since the scenes are not prepro-
grammed, the unpredictable outcomes
arise from the decisions the trainer makes
for each session based upon the actions
and reactions of the participants. Project
leader Sharon Stansfield says, “Its less
like a video game and more like a flight
simulator. It familiarizes law enforcement
teams with scenarios.” She says the VR
system is better than existing training sys-
tems in “shoot houses,” where kidnappers
are played by pop-up mannequins.

Magnetite-Producing
Bacteria

Astrobiology scientists at NASA
Ames Research Center for the SETI
Institute report that desert varnish, a
shiny coating on the surface of certain
rocks, is home to a common mineral-
producing bacteria. This is the first
direct evidence that biological processes
play a role in the formation of the shiny
clay-metal glaze that covers rocks found
in extreme climates, such as the desert.

The finding is important in that it
suggests that desert varnish contains
magnetite—a biologically produced,
magnetic mineral—which means that it
could be a useful paleobiomarker.
Paleobiomarkers are fossils that indicate
past signs of life.

“Desert varnish, via magnetite, might
be a particularly useful paleobiomarker
because the extremely dry, oxidizing
environment of the desert is akin to that
of other planets,” said Melisa White, an
associate research scientist at the SETI
institute.

The team identified the magnetite-
producing bacteria by growing scrapings
from the desert varnish in a bacterial
culture medium and then attracting the
microbes with a magnet. They are now
in the process of further confirming the
data by extracting DNA from the desert
varnish and comparing it with that from
the magnetite-producing microbes.

Superconducting-Wire
Development Team

With the goal of producing longer
superconducting wires, which could help
revolutionize electrical devices and power
transmission, Los Alamos National
Laboratory (Los Alamos, NM) has signed
an 18-month, $3-million Cooperative
Research and Development Agreement
with 3M (St. Paul, MN). As part of the

WWW.americanradiohistorv.com
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agreement, Los Alamos will join 3M,
Southwire Company, and Oak Ridge
National Laboratory to develop high-
temperature, thin-film superconducting
wires that could be used in prototype
superconducting motors, generators,
power cables, and other electrical device
that might be introduced early in the 21st
century.

Superconducting materials, which
could greatly reduce costs and improve
efficiency of power transmission, lose
nearly all electrical resistance when
chilled to very low temperatures. “High-
temperature” superconductors lose resis-
tance at or near the temperature of liquid
nitrogen (—320° Fahrenheit).

“Los Alamos’ Superconductivity Tech-
nology Center has been on the cutting
edge of superconductor development—
most recently with the introduction of a
high-temperature, high-current-density,
flexible superconducting tape,” said Dean
Peterson, leader of Los Alamos’ Super-
conductivity Technology Center. “It
seems fitting that we would be included
in an initiative that could usher in the
next millennium with the introduction of
products that could revolutionize the way
this nation and the world delivers power.”

That superconducting tape has a cur-
rent density of nearly one-million
amperes per square centimeter at liquid-
nitrogen temperatures. Its current den-
sity is close to 100 times greater than
anything that had previously been devel-
oped. Current density is a measure of
the amount of current that can travel
through a cross section of a material.
Number 12 copper wire, commonly
used in many households, carries less
than 800 amperes per square centimeter.

To date, Los Alamos researchers have
been able to produce one-meter lengths
of the “Super Tape,” made of a thin film
of the superconducting ceramic com-
pound yttrium, barium, and copper oxide
deposited on a strip of nickel and cubic
zirconia. One-meter lengths are too short
for most industrial applications. The
agreement with 3M will explore ways to
produce long lengths of the tape at low
costs without losing its superconducting
properties.

The R&D team will also explore ways
to capitalize on an Oak Ridge supercon-
ducting development known as Rolling-
Assisted, Biaxially Textured Substrates
(RABITS). RABITS, made with a tech-
nique in which superconducting films are
deposited on metals to produce high-
temperature superconducting tapes, also

have shown current densides of one-mil-
lion amperes per square centimeter.

“If there is a way to scale up produc-
tion of the Los Alamos zand Oak Ridge
technologies for commercial use, their
potential in applications like motors, gen-
erators, transformers, current limiters,
underground power cables, and magnet-
ic-energy storage is incredible,” said
William Coyne, senior vice president of
3M research and development. “Products
using electrical wiring could be vastly
improved. For instance, transformers
could be produced at half the weight and
operate without oil, and far more efficient

motors would run more quietly and pro-
duce double the output.”

The use and development of super-
conducting materials in the next 20 years
might play a key role in helping meet the
world’s ever-increasing demands for
electricity.

“Super-V” LCD

Sharp Corporation has developed a
color TFT (thin film technology) liquid
crystal display (LCD) for use in desktop
monitors fcr personal computers and

Pl BOA
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engineering workstadons. The Super-V
(Super-View) LCD, a proprietary Sharp
TFT LCD, simultaneously achieves
breakthroughs in viewing angle and con-
trast as well as brightmess and low power
consumption. Conventional technologies
require trade-offs between those feature
pairs; one feature could be emphasized
only at the expense of the other.

The Super-V LCD has a wide viewing
angle of 140 degrees horizontal and 110
degrees vertical. The 20.1-inch diagonal,
SXGA-compatible (1280x1024) LCD is
comparable in size to a 22-inch CRT,
with a depth measuring just 10 centime-
ters (3.9 inches). Power consumption
when used as a desktop monitor is
approximately 40 watts.

Future applications for the Super-V
LCD include presentation boards in
meeting rooms, information displays for
art museums, and high-resolution
HDTYV wall-hanging televisions.

Electronics
Research Center

LG, a leading South Korean industri-
al group, will be establishing a research
and development center in Princeton, NJ.
The LG Electronics Research Center of
America (LGERCA) will focus on digital
multimedia and consumer electronics.
Over the next five years, LG plans to
invest $40 million in the lab. LGERCA
will be headed by Dr. Mark Simpson, who
has held senior research positions with
Adobe Systems, Apple Computer, and
Xerox Corporation, and he will oversee a
staff that will grow to over 20 by the end
of the year.

The plan is to develop technology for
network devices—an emerging category
of products, which will bring new services
and features to appliances, such as tele-
phones and televisions; to develop soft-
ware for embedded systems and network
applications; and to conduct research on
digital image and video processing.
LGERCA will also serve as liaison for the
collaboration that LG companies have
with the Sarnoff Corporation, a world
leader in digital and video consumer elec-

LETTERS

SEND YOUR COMMENTS TO THE EDITORS OF
ELECTRONICS NOW MAGAZINE

Crystal Clear

I would like to build the FM Stereo
Transmitter (Electronics Now, June
1997) and the CallDirector (Electronics
Now, May 1997), and I need to find
4.864-MHz and 10.240-MHz crystals. 1
also need to know if the 3.58-MHz crys-
tal in the CallDirector is the same as a
3.579545-MHz crystal. I would like to
experiment with a 38-kHz crystal, too. It
would be really pleasant to find all of
these at one store since it would save me
a lot of shipping and handling costs.
Thanks in advance.
AJ. BUSH

via Internet

A good one-stop source for crystals is JAN
Crystals, 2341 Crystal Drive, PO. Box
06017, Fort Myers FL 33906-6017; Tel:
1-800-FAN-XTAL. You might also try
your local RadioShack store; they can get a
wide range of common crystals for you via
their special order program. And yes, you can
use a 3.579545-MHz crystal for the 3.58-
MHz crystal specified in the CallDirector
article.—Editor

Beyond my Command

In past issues of Electronics Now I
have seen many circuits and applica-
tions that allow a PC to communicate
with or control other devices via its ser-
ial or parallel port using BASIC com-
mands (in particular, the ones by JJ
Barbarello are among the best of this
type I've ever seen). These days, how-
ever, I am using Windows 95, and I
don’t have access to a standard BASIC
program. I can write programs in
Microsoft Visual Basic (versions 3 and
5), but I can’t seem to find the similar
commands. Can you help?

uses the address 888 (decimal for 378—the
bexadecimnal address of LPT1:).

While writing dirvectly to the bardware,
although frowned upon, is done in DOS,
trying that in a multi-tasking envivonment
like Windows is a major mistake. Microsoft
bas built into Windows an API—applica-
tion-programming interface. Many differ-
ent services are built into Windows to
bandle many different tasks from mouse
status to bandling multiple child and parent
windows.

Buried in there is a routine for sending
data to an 1/0 port. A good reference book
on the Windows API will show you exactly
bow it should be coded. You could also check
some of the Visual Basic Newsgroups on the
Internet. If someone else has not already
asked (or answered) that question, you
could post one yourself. Another source of
information is the Microsoft Knowledge
Base at www.microsoft.com.

A word of warning—rtrying to run a
direct-control project like the ones developed
by Mr. Barbarello might not work quite as
well under Windows. The response time
could be affected by how many different tasks
the computer is tryimg to juggle at the same
time. Windows 95 should give you a much
better response, especially if you compile a :
true Windows 95 application. Windows l
95 is much better at multitasking than '
Windows 3.1. If you upgraded your com- :
puter to Windows 95 from Windows
3.1/MS-DOS, you mtgbt bave Mzcro.mﬁ.
QBASIC still bldmg m you DOS folaer '
Although QBASIC is just an interpreter; it' i
runs well under Windows 95.—Editor 3

Write To:
Letters,
Electronics Now Magazine,
500 Bi-County Blvd.,
Farmingdale, NY 11735

tronics techniques. One reason Princeton | PETER S. MAY ,
was chosen was because of its proximity to | Eaton, IN Due fo the volume of mail we !
the Sarnoff Corporation. En) receive, not all letters can be 1
What Mr. Barbarello is doing 1s writing :?::EL?:C‘:?O'S:;::V' :::: I;:z:s -

Free Best Seller! write: a data pattern directly to the data output T IenJg th 9 ¥ lE
Consumer Information Catal 2 '

Dept, BEST, Pueblo, AT port connected with LPT1. That is why be ¢
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Studlies show that jobs for computer service technicians will be up by 38% in the next 10 yea

Prepare for today’s o
In computer service wit

g‘orlunities
Rl’s flexible,

state-of-the-art training

As an NRI student, you’re in
charge. You decide when
and where to study. You set
your own pace. You even
build a computer system [
that suits your needs =
and budget. Only NRI &™)
training gives :

NEW!
T

you the [TRPE.

control you Hts

want, the i

expertise B TUSES . , -
you need! YOU GET EVERYTHING YOU NEED FOR SUCCESS

Il PENTIUM® 166 PC Features 16 meg RAM, 256K cache memory,
and 1.6 gigabyte hard drve for exceptional da-a storage capacity and
data access speed

I SUPER VGA COLOR MONITOR Plus 1 meg v.deo memory

I ZXCITING MULTIMED A PERIPHERALS 8X CD-ROM drive,

16bit sound card, and s ereo speakers

B FAX/MODEM 28,800 taud for fast commun:cations, plus Netscape
Navigator™ Web browser and ten free hours o America Online

B DIAGNOSTIC PACKAGE The portable ForeFront Troubleshooter™
sofrware and CD-ROM for quick detection of ssstem and multimedia
fail ires

I WRI DISCOVERY LAB omplete breadboarding system to design
anc modify circuits, diaghose and repair faults

[N DIGITAL MULTIMETER. Professional, hand-! eld test instrument
for quick and easy measurements

With a combination of step-by-step
lessons and hands-on training
projects, NRI builds your skills and
confidence quickly. You begin with an
exploration of electronics and move
on to such cutting-edge subjects as
virus protection, multimedia
troubleshooting, PC communications,
Local Area Networks, and more.

Best of all, you get the top-notch
computer and diagnostics you need
to put theory into practice — and
start earning while you learn!

You 'h-ain WI'"l B WINDOWS 95 Today's popular, time-saving operating system
and keep the exact [ 6D-ROM TUTORIAL Easy prep for A+ Certif cation!
computer you want

Understanding that technology changes
rapidly, NRI has just created its unique PC
Options Plan. When you're due to receive
your Pentium® processor-based system,
you're given options based on future
developments in technology. You may
choose the Pentium® 166 system described
here or purchase selected upgrades at
special student rates. It's our state-of-the-art

”ﬁ’&;hools

4401 Connecticut Avenue, NW, Washington, DC 20008

(L) MICROCOMPUTER SERVICING
(] Computer Prgramming

_| Tv/video/Audio Servicing [_] Networking with

/' Check one FREE catalog ondy. High school diplema or GED | J AAS Degree in Business
recommended for all courses, required for degree programs.

(L] PC Applications S?)ecialist

You prepare for A+
Certification with one-on-
one instruction and NRI's
CD-ROM tutorial

Throughout your course, your work is
reviewed and evaluated by your
experienced instructor. So even
though you're studying at
home, you're never alone. You
can reach your instructor by
mail, phone, fax, or modem.
That’s right! With NRI's
exclusive Online Connection
you can chat with your
instructor, attend online
seminars, get the answers to
frequently asked questions, download
supplemental materials, find out about

changes in technology, and more. ____
{ELCan

As the culmination of oy (%
your training, you receive e }?
NRI’s interactive CD-ROM o >

< 0GR P

with tutorials related to the A+
Certification exam. In no time at all, you'll
have the skills, experience, and confidence
you need to sit for the A+ exam and take
advantage of the booming opportunitics in
computer service. Just think — everyone
with a2 computer is a potential client!

FREE CATALOG!
1-800-321-4634, Ext. 2744

Visit our Home Page at
http//www.mhcec.com

SEND TODAY FOR FREE NRI CATALOG!

OR GET YOUR DEGREE!
[ AAS Degree in Accounting

Management

[_] visual Programming in C**

windows NT [L] Mastering Microsoft Office

guarantee! (L] Desktop Pub ishing with PageMaker (LI Bookkeeping and Accounting [_] webmaster
No matter what PC features you prefer,
you’ll get the software and diagnostics Name (please print) Age
respected throughout the industry: Adress
Windows 95, Netscape Navigator™, and the
self-booting ForeFront Troubleshooter™ City S State Zip

diagnostic package. No school gives you
more!

S
A Division of The McGraw-Hill Companies

r—-———————ﬂ_——
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READERS’ QUESTIONS, EDITORS’ ANSWERS

Digital Volume
Controls Found

In June, a reader asked about a pushbut-
ton-operated digital volume control. Jim
Shand (Aptos, CA), Steven Herbold (via
e-mail), and Franklin J. Miller (Elec-
tronics Now’s Audio Editor) wrote to
point out that Dallas Semiconductor and
Xicor make ICs that do this. Xicor calls
them EEPOTs or E2POTs (electrically
erasable potentiometers).

Figure 1 shows how to use the sim-
plest chip of this type, the Dallas Semi-
conductor DS1669. The chip contains a
string of resistors, a set of analog switch-
es that connect the output to the tap be-
tween any two resistors along the string,
and digital support circuitry, including a
non-volatile memory. You change taps
by pressing the up or down buttons
(which auto-repeat if held down more
than one second), and the chip remem-
bers its setting if powered off and then
on again.

The voltages on all three terminals of
the resistor string must be between +5V
and ground, or close to that range. You
can use ground-referenced audio signals
if the amplitude is low (less than 0.4-volt
peak-to-peak according to our experi-
ments). Better yet, build the volume con-
trol into your circuit at a point that is
biased above ground, such as the collec-
tor of a transistor, and you’ll have no
problems.

The DS1669 comes in three versions,
with resistances of 10k, 50k, and 100k
ohms. You can use it with all kinds of sig-
nals, not just audio.

How to use a more sophisticated vol-
ume-control chip, the Dallas Semicon-
ductor DS1802, is shown in Fig. 2. That
IC provides two stereo channels with
log-taper potentiometers. As shown in
the figure, the circuit uses separate “up”
and “down” pushbutton switches to set
the volume for the two channels, but if
you ground pin 7, S1 and S2 become bal-

ance controls, with S3 and S4 controlling
volume to both channels in unison. To
prevent pops and crackles, the chip waits
until the audio waveform crosses zero
before changing position. The DS1802
does not retain its setting when powered
off; instead, it sets itself to minimum vol-
ume every time it is powered up. Also
note that Fig. 2 shows normally-open
pushbuttons; those are correct, even
though Dallas’ data sheet shows them as
normally closed.

Why use a digital volume control?
Maybe because you like pushbuttons or
because you need to control the volume
using a microprocessor. But the best rea-
son might be that there’s no mechanical
wiper to get dirty or wear out. Potent-
iometers are among the least reliable
parts in modern electronic equipment,
especially if there’s sand, dust, or any-
thing corrosive in the environment;
these digital pots aren’t bothered by
sand or chemicals.

Both the DS1669 and the DS1802
have serial interfaces for microproces-
sors. You can purchase these chips
directly from Dallas Semiconductor by
calling 800-336-6933 or 972-371-4000;
they take credit cards. Data sheets are
available from http://www.dalsemi.com
or by writing to Dallas Semiconductor,
4100 Spring Valley Road, Suite 302,
Dallas, TX 75244. Similar Xicor prod-
ucts are described on the Web at
http://www. xicor.com. You can contact
Xicor at 3333 Bowers Avenue, #238,
Santa Clara, CA 95054.

A Dot of A Ditterent Golop

I have a rather extensive home theater

system that includes nine channels of
amplification from three different ampli-
faers. I'd like to construct a novel VU meter ]
system to display outputs of several of the

amplifier channels.

FIG. 1—THE DALLAS SEMICONDUCTOR DS1669 IC acts as a pushbutton-controlled
potentiometer. The device comes in 10k, 50k, and 100k versions, and retains its setting
when power is removed.

www.americanradiohistorv.com
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JAMECO

486SLC-66 Multimedia System

System includes:

* 4MB RAM b

* 420MB hard . 1
disk drive

*512KB
SVGA

*2X CD-
ROM

* Sound
card and speakers Monitor not included

* 101-key keyboard e 2-button mouse

* MS Windows® for Workgroups

* MS Works™ » Computer Care Kit

* Weight: 36.5 Ibs.

Part No. Description Price

132281 486SLC com. sys. Msm 95
MicroPlug™ PIC™

Prototyping System

« With this fiexible design
system, the perf area can
be detached from the
microcontroller area
allowing changes without
scrapping the board

« 141170: Micro2 processor
board for 28-pin DIPS

« 139272: perf board
for use with Micro2
processor board

* 141188: parts kit for
Micro2 board

Part No. Description Price

141170 Micro?2 processor board......$17.95

139272 MicroPerf proto board.. 11.95

141188 Parts kit for Micro2 ... 9.95

PCI Bus Prototype Board
« All plated -
through
holes
*0.1" hole
spacing
« Impedance matched to bus specifications
« Allows mounting access to
every signal on the bus
*Size: 12.4'L x 5.0'W  * Weight: 0.6 ibs.
Part No. Dascription Price

141372 PCI prototype brd LT $69.95
PCI Bus Extender Card

 Expands life of
motherboard
connectors
* Size: 59Lx54W
« Weight: 0.4 Ibs.
Part No. Description Price
141381 PCI bus ext. card Snsﬂal $69.95
Jameco Electronic
Component Cabmet Klts
Kits include the most
popular components
with extra space for
your customized
expansion. Each kit
includes a 20 drawer
component cabinet.

More kits available - call for details!
Part No. Description Price

[ J—
= g
.

L

1392‘72
i

141188

84953 330 pc. 7400 series IC kit.....$169.95
84961 420 pc. 74LS series IC kit......119.95
84970 300 pc. CD4000 series (C kit ....84.95
84988 385 pc. Linear series IC kit .....159.95
108329 540 pc. 1/8 watt Resistor kit.....29.95
81832 540 pc. 1/4 watt Resistor kit.....28.95
107879 540 pc. 1/2 watt Resistor kit.....31.95
108433 2200 pc. Electr. Hardware kit....39.95
81867 110 pc. Radial Capacitor kit ......34.95
81859 320 pc. Ceramic Capacitor kit...29.95
81883 160 pc. Mylar Capacitor kit........
81841 129 pc. Tantalum Capac. kit

82587 270 pc. Diode kit ...

82595 180 pc. Transistor ki

! | mats...simulation, schemat-

@ LG Precision 33/,-Digit LCD
Digital Multimeter

» DC voltage range:

300mV - 450V R v

* AC voltage range T WJ”,,,,
(50/60Hz): 4 Ao
3V - 450V g

* DC current:
300pA - 300mA
* AC current (50/60Hz): 300pA - 300mA
* Resistance: 30052 - 30MS2
 Auto ranging w/ manual ranging override
*Size: 2.5°'W x 1.0°'D x 4.8'H
» Weight: 0.5 Ibs. * One-year warranty
Part No. Product No.
143757 DM733 oo I $29.95

The first truly seamlessly
integrated suite of software
running in all Windows® for-

ics, and PCB design.
Part No. Description

1-4
141680 EDWin NC.......... $149.95 $134.95

5-9

Jameco 66 Piece Tog Tool Knt
A comprehensive set
ot tools for field
technicians, engineers
and lab personnel.
Ajuminum case -
features removable
pallets, surface-type ﬁ "‘ uih
locks, a black plastic ————
handle, side buckles and strap.
«Size: 18.0L x 140W x6.0'H «Wt: 182 Ibs.
Part No. Description 1-4 5-9
105646 66 piece tool kit . $179.95 $161.95

Jameco 54 Watt Switching

Power Supply

einput: 110/220VAC
@ 47/63Hz | gt

« Overcurrent protec-
tion: 110-130%

automatic current .- =
limiting Output:
* Minimum load: all out-  *,5¥0C @5.04,

puts at 10% of rated load *'Zy0C @100

« Data sheet included -12vDC @1.04
«Size: 6.3'L x 3.9'W x 1.5'"H
« Weight: 1.2 Ibs. =+ One-year warranty

— Your One Stop Component & Computer Source

1 and 3 Axis Accelerometer
Moduies and |nterface Card

Crossb¢
« For motion
sensing, .
vibration -
analysis and 141575 141583
other acceleration applications
Part No. Description Price
141591 1 axis accelerometer .......... $89.95

141575 3 axis accelerometer . ...159.95
141583 Digital interfacecard ... 199.95
Jameco 900MHz CCD
Wireless Audio/Visual
Observation System

Get excel-
lent audio
and visual
clarity in
your moni-

toring applications.
« 4-channel transmission/receiving modules
« Supports NTSC format
« VCR ready for recording
« Transmission distance up to 200 meters
e Weight: 6.7 Ibs. « One-year warranty
Part No. Description Price
135976 900MHz observation sys. ..$329.95
Jameco Laser Pointer Kit
« Poweer require-
ments:
2 AAA batter- ’ S o m
ies (included) .
= Some solder- \
ing required >
* Size: -
451Lx1.0Wx06H
« Weight: 0.4 1bs. « One-year warranty
Part No. Description Price
121339 Laser pointer kit ... LY $35.95

NetMouse
New innovative way for (7]
browsing the Internet! |~
With the magic button
feature you can easily
scrolf through your . B |
Windows® and documents.
« Includes software and PS/2 pin adapter
« Weight: 0.5 Ibs. = One-year warranty
Part.No. Description Price
141815 4-button serial mouse ¥ '$29.95

P TR |

Part No. Product No. 19 10-24
17056 FCSG04A ... $44.95 $39.95
Jameco ABS Speedy Boxes

Will not crack or split when dritled

or punched. PCB

maounting slots on

all four sides and

the lid has a lip for

precision fit (adds 0.4"

height). Complete with

four screws and lid. All sizes beiow are for
interior dimensions. < Black ABS plastic
Part No. Size (L x W x D) 1-9 10-49 50-99
18921 3.1"x2.0°x0.9" $2.25 $1.95 $1.59
18913 49'x25x1.5"..2.49 2.25 1.79
18892 6.0'x35'x1.9"..2.95 2.69 2.39
18905 7.5"x4.3'x2.3" . 3.49 2.95 2.49

JAMECO

ELECT LECTRONIC COMPONENTS

OMPUTER PRODUCTS
© 1997 Jameco 10/97

7-Days a Week!

—
=~ @D

e

1355 Shoreway Road
Belmont,
FAX: 1#8009237¢6948 (Domestic)

FAX: 41559202503 (International)

Order Toll Free 24-Hours E-mail: info@jameco.com
http://www.iameco com

Call 1-800-831-4242 day or ni

4-Button Joystick |

with View Control
« IBM PC/XT/AT or 100%
compatible
« Rotary control for extra
thrust, 4 fire buttons for v
easy access, x and y axis trim controls
«Size: 10Lx7'W x 9H « Weight: 3.1 1bs.
Part No. Description 1-4 5-9
141364 4-button joystick ...$49.95 $44.95

~ | » Weight: .05 Ibs.

S eCial Priggs es for

lectronig
s
Readerg N"W

P
Mention yjp #0R7!

Hyper Peppy
Robot Kit
* Changes course when
comes in contact or
hears a loud sound

Part No. Description Price
140863 Robot kit oo $24.95
Unipolar Stepper Motor

Driver Klt
* Will drive unipolar
stepper motors
rated at 6-30VDC
@ 1.25A (or less)
* Drives 5,6 or 8 |
lead unipolar stepper motors
« Standard and wave drive @
« Qutput: 50V max. « Weight: 0.07 Ibs:
*Size: 2.6°Lx 1.O9W x 1.0'H
Part No. Product No. 1-4 5-9
139109 DK-109 $29.95 $26.95

Speech Recognition Circuit Kit

» Speaker dependent

« External RAM support

« Maximum 40 word
recognition at

.96 seconds M

word length
« Requires 9VDC battery * Weight: 0.6 Ibs.
Part No. Description 1-4 59
141401 Speech kit.............. $99.95 $89.95
Making Your Own Printed

Circuit Board Book :
-

Design and create your own
grinted circuit board inexpen-
sively and reliably. (37 pages)
«Size: 8.5"x 11

Part No. Description 1-4 . .58
141524 Making PCBs Book $14.95 $13.49

[*Robstics’ 14.4 kbps Data/

Fax Internal Modem
« Supports 14.4 down
to 300 bps of data@
* Compatible with
ITU-T standard
« System require-
ments: 486 or Pentium®, Wmdows"
3.xx to Win® 95, 4MB RAM 2MB hard
disk space * One- -year warranty
Part No. Description’ Price:

139871 14.4 int. modem .. Suec-al $34.95
g™ 139 Piece LED'
Hardware Assortment

LED panel lenses and circuit mounts o

« Red, yellow; green, blue
and clear lenses

« Mounts and pre-wired 5
solderless LED indicators [ss

« LED PCB mounts,
sockets and standoffs. |

# Size: 8.5'L x 4.5°W x 1.5'H « Weight; 0.4tbs.

Part No. Description 1-4 - 59

High Luminous Intensity
White LEDs 275 —=F_D

Part No. _Size 1-9  10-99 100 _ 1000
142885 T1..$4.95 $4.49 $3.95 $3.49
142893 T1%,..4.95 4.49 3.95 3.49

Cali far your FREE catalog!

CA 94002-4100

Fed®c. @8 | M5iions |

ht!

Pederal Expreas

140759 LED hardware kit .. $22.95 $19.95 |

Jameco Solderless

Breadhoards
« Low static plastic
body - CMOS safe
« Nickel plated clips designed

20773

to withstand up to 5,000 insertion cycles |.

Part Contact Size Pricing
Number Points LW 1-9  10-49
94457 100 65x04.... 32 49 $2.25
20600 400 . .49
136910 960 g d .95
136901 1,600 d g y 4
20669 630 ! d 549 4
20722 830 65x21....7.95 6.95
20757 1,360 ...11.95 10.95
20773 1,660 65x4.3...17.95 15.95
20790 2390 69x58...22.95 20.49
20811 3220 73x75..30.95 27.95|
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FIG. 2—THE DS1802 IS A HIGHER-PERFORMANCE audio-volume control that offers two

channels, log taper, low noise, and zero-crossing detection.
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FIG. 3—HERE'S A BASIC MOVING-DOT display built around the LM33915. Note
that grounding pin 9 provides a bargraph display.

WwwWWwW.americanradiohistorv.com

Can you tell me bow to use the National
Semiconductor LNI3915 integrated circuit
m a “moving dot” display using two-color
LEDs? My desire is to have a moving red
dot on a green background ro display ampli-
Srer output. — P. D., Portsmouth, NH

The LM3914, 3915, and 3916 ICs let

you use a row of LEDs as a meter,
either in moving-dot or in bargraph
mode. The LM3914 is linear; the
LM3915 is logarithmic (hence good for
audio work); and the LM3916 more
closely matches the behavior of a VU
meter.

Figure 3 shows the basic circuit.
National Semiconductor’s data sheets,
available from htep://www.natsemi.com,
tell you in detail how to supply the input,
which can be taken across a speaker
through a resistor network.

Your idea of a moving red dot on a
green background is a good one, but
because green LEDs look brighter than
red ones, you might want to do it the
other way around, as a moving green dot
on red.

Figures 4 and 5 will help you to imple-
ment your idea. As Fig. 4 shows, the
L.M3915 contains a switching transistor
and current limiter for each LED. By
putting a 10k resistor in place of the
LED, you can obtain a logic-level output,
which you can then feed to a pair of
CMOS inverters, as shown in Fig. 5. The
polarity across the LED reverses depend-
ing on the logic level, making it switch
from one color to the other. Which color
s “high” and which color is “low” de-
pends on which way the two-color LED
is inserted, of course. If it alternates ra-
pidly between green and red, it will look
yellow. Note that while Fig. 5 specifies a
74HC04 CMOS hex inverter, you could
also use a 74HCUO4, 74HCT04, or, for 2
wider range of supply voltages, 4049.

Disk Drives and Flybacks

u In April, a reader asked how to use a 16-
bit IDE disk drive in an 8-bit PC XT A
suitable adapter, with onboard BIOS, is
available as part #10268 from Fameco
Electronics, 1355 Shoreway Road, Belhmont,
CA 94002 (Tel.: 800-831-4242) for about
$55.

Now for my question: Where can I get
schematics and parts such as flybacks for older
TTL computer monitors? I've tried many
places and no one bas been able to belp. —
Steve Fuesting, Effingham, IL
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ence (1982). It’s a single page with no
explanatory text. Some newer IBM
monitor service manuals can be pur-
chased from http://www.us. pc.ibm.

com/cdt/hmm.hunl, and Service Editor
Sam Goldwasser’s excellent notes on

‘noA 10J 13U NIN(
SOU9S [ X Ue SI 319y |, "s1mesadway,

g

Apart from that, there’s not much

monitor repair are online at http://www
information available. Magazines such as

.paranoia.com/~filipg.

Computer Hotline and Nuts and Volts used
to carry ads for monitor parts and repair

guides, but in recent issues the pickings
have become very slim. As a last resort,
go to the newsgroup sci.electronics.
repair and post your questions; if anyone

on earth knows,
them there.
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I recently started a course in electronics

and am puzzled by a term used when

Half A D
I

describing the features of digital multimeters.
Can you explain what is meant by a “41/,

digit display

anjep Ay au] “yaranepy

"2 — I ¥, Trinidad & Tobago
v+

LED

t

LM3915

EACH OF THE LM3915’s outputs

FIG. 4—

features an internal switching transistor and
a current limiter, which is shown here as a

resistor.
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HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Internet: See our Web site at
http://www.gernsback.com for information
and files relating to our magazines (Elec-
tronics 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 manufac-
turers have Web pages; see the directory
at http://www.hitex.com/chipdir/, or try
addresses such as hitp://www.ti.com and
http://www. motorota.com (substituting any
company’s name or abbreviation as appro-
priate). Many IC data sheets can be
viewed online.

Books: Several good introductory electron-
ics books are available at RadioShack,
including one on building power supplies.

An excellent general electronics text-
book is The Art of Electronics, by Paul
Horowitz and Winfield Hill, available from
the publisher (Cambridge University Press,
1-800-872-7423) or on special order
through any bookstore. Its 1125 pages are
full of information on how to build working
circuits, with a minimum of mathematics.

Also indispensable is The ARRL Hand-
book for Radio Amateurs, comprising 1000
pages of theory, radio circuits, and ready-
to-build projects, available from the Amer-
ican Radio Relay League, Newington, CT
06111, and from ham-radio equipment
dealers.

Copies of past articles: Copies of past
articles in Electronics Now and Popular
Electronics (post 1992 only) are available
from our Claggk, Inc., Reprint Department,
PO Box 4099, Farmingdale, NY 11735;
Tel: 516-293-3751.

Electronics Now and many other

Certainly. A “half digit” is a digit that

goes only from 0 to 1, not 0 to 9. Thus,
a display that goes up to 19999 (not
99999) is a four-and-a-half digit display.
It’s more than four digits but less than five.

Most digital multimeters (DMMs)
have 37/, digits, i.e., they go from 0000
to 1999 (with the decimal point freely
movable).

A few DMMs have a “3/, digit” that
goes from 0 to 3. Thus, a 33/,-digit dis-
play goes from 0 to 3999.

magazines are indexed in the Reader's
Guide to Periodical Literature, available at
your public library. Copies of articles in
other magazines can bé obtained through
your public library's interlibrary loan ser-
vice; expect to pay about 30 cents a page.

Service manuals: Manuals for radios, TVs,
VCRs, audio equipment, and some comput-
ers are available from Howard W. Sams &
Co., Indianapolis, IN 46214 (1-800-428-
7267). The free Sams catalog also lists
addresses of manufacturers and parts deal-
ers. Even if an item isn't listed in the catalog,
it pays to call Sams; they may have a sche-
matic 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: Replace-
ment transistors, ICs, and other semicon-
ductors, 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 sub-
stitute 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 25D945.

Hamfests (swap meets) and local organi-
zations: 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.

Audio Time Delay

Lam looking for a 0-3 second monophou-
ic audio-delay cireuit to use with a PA sys-

tem for special effects and to compensate for

distant speaker placements. Would it be bet-

ter for this processing to occur before or after

the amplifier? Would passive o1 active cir-
cuitry be preferred? —D.F.C., Concord, OH

The processing should definitely be
done ahead of the amplifier so that it

www.americanradiohistorv.com

doesn’t have to deal with high power
levels. Active circuitry will be neces-
sary—an LC delay line long enough for
3 seconds would be enormous and would
lose nearly all of the signal.

Instead, use bucket-brigade devices.
These are analog memories that record a
signal level and play it back after a time
delay. As the name implies, the memory
consists of many cells, and the signal is
passed from one to another unual it reach-
es the end.

Panasonic bucket-brigade devices and
data books are available from Digi-Key
(701 Brooks Ave. S., Thief River Falls,
MN 56701; Tel.: 1-800-DIGIKEY). Call
them for a free catalog. They're on the
Web at http//www.digikey.com. Oddly,
Panasonic semiconductor data sheets do
not appear to be on the Web yet.

FI. .
ip-Flop Tip
u In your February issue, your Q&A col-
umm addressed a question about erratic
flip-flops. The writer used a 7473, which, as
I recall, bad a peculiarity that was not well
documented. For the chip to function as
described in the truth table, the J and K
inputs must not change while the Clock
input is high. Could that bave been the
reader’s problem?
R. A. Browning, N. Las Vegas, NV

That's right—the 7473 is easily dis-

rupted by momentary changes in J and
K at times when it ought to ignore them.
This effect is called “ones-catching” and,
in their book, The Art of Electronics,
Horowitz and Hill warn that it “can have
dire consequences for the unsuspecting.”
They recommend edge-triggered J-K
flip-flops such as the 74112.

No Ohms ALAID

What does a zero-obm vesistor do in a

circuit? How do you measure zero obimns?
What is a zero-obm resistor used for? —
P.D., Warren, RI

A zero-ohm resistor conducts clec-

tricity with no appreciable resistance,
like a plain piece of wire. (It still has
some resistance, of course—maybe 0.01
ohm—but it’s too small to notice.)

You can measure zero ohms with anv
ohmmeter—it’s the reading you get if
you touch the probes together with no
resistor between them.
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IC2-a IC2-b
1/6 74HCo04 1/6 74HCO04
3 4
R2
220
TWO-COLOR

LED

FIG.5—TO GET A TWO-COLOR LED to switch colors rather than just lighting up,
drive it with a pair of CMOS inverters as shown here.

Zero-ohm resistors sound like a joke,
but they really exist for use as jumper
wires. Unlike plain wires, they can be
placed in PC boards by automated
machinery designed to insert resistors.
Their insulated coating is tougher than
the insulation on ordinary wire. Some-
times a single-sided board needs a few
jumpers to make connections across the
traces. Sometimes an engineer specifies
a resistor, but then finds out that a direct
connection is better. In either case, zero-
ohm resistors come to the rescue.

How Does It Know?

How does a pixel on a video screen react
to a light pistol on a video game, and how
does the information return through the
tuner to the video game? —
D.K., Lancaster, TX

Actually, the communication takes

place in the opposite direction than
what it looks like. That is, the light pistol
doesn’t affect the video screen; the screen
affects the light pistol.

The light pistol contains a photocell
that sees the electron beam scanning the
CRT. Although a TV screen seems to
glow continuously, only one spot on it is
at full brightness at any particular instant.
The screen is scanned so rapidly that our
eyes can'’t see the bright spot flying across
it, but a photocell can.

The CPU in the video game knows,
moment by moment, exactly what part
of the screen is being scanned—after all,
its generating the image. So when the
light pistol sees the bright spot go by, it
notifies the CPU and the CPU can
deduce exactly what part of the screen
the light pistol is aimed at.

Writing to 0&A

As always, we welcome your questions.
The address is Q&A, Electronics Now
Magazine, 500 Bi-County Blvd., Farm-
ingdale, NY 11735. The most interesting
ones are answered in print. Please be
sure to include plenty of background
information (we'll shorten your letter for
publication). If you are asking about a cir-
cuit, please include a complete diagram. [}

CABLE CONVERTER
DIAGNOSTIC TEST CHIP

OAD FULL ACTIVATION OF CABLE CONVERTER

WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND

*** ANYONE IMPLYING ILLEGAL USE WILL BE ¥*%%
DENIED SALE.WE SELL PRODUCTS ONLY!! TO
TECHNICIANS OR CABLE REPAIR FACILITIESH

*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
*PRIORITY NEXT DAY SHIPPING AVAILABLE!
*SALE= BUY 5 TEST BOARDS AND GET | FREE.
*MON-FRI - BAM-7PM - SAT I0AM-2PM EST.
*WEB PAGE HTTP://WWW.800-GOCABLE. COH

=@ VisuaL

COMMUNICATIONS INC. 7

ORDERS/CATALOG 1-800-GO-CABLE
TECHNICAL SERVICE DEPT. 7176204363 EST. 1975

DIAGNOSTIC CUBES FOR ALL CONVERTERS!

#1 IN CUSTOMER SERVICE & TECH. SUPPORT!

ANTIQUE RADIO CLASSIFIED

' v
Free Sample! . T iy
Antique Radio's B Ty S\ PR
Largest Circulation Monthly ;?JQ

Articles. Ads & Classifieds.
6-Month Trial: $19.95. 1-Yr: $38.95 (855.95-1st Class).
A.R.C., P.O. Box 802-L19, Carlisle, MA 01741
Phnne:(508) 371-0512 VISA/MC Fax:(508) 371-7129

become an

Unique CD-ROM based
learning program.
Purchase the CD-ROM

separately or earn College
credits.

Includes the easy-to-use
simulated electronics lab -
Electronics Workbench®

C?Q George Brown
QAT The City College

George Brown College

web site: http://www.gbrownc.on.ca

Study at home...

Electronics

Technician

160 Kendall Ave., Toronto, Canada M5R 1M3

2 SLEL I TIINL TR

» Easy at home learning!
e Quality instruction —
low tuition
e Chart your future
in electronics today!

Call now! Toll Free!

1-888-553-5333
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EQUIPMEN

T REPORTS

RF-LINK TECHNOLOGY WAVECOM SR. AUDIO/VIDEO RE-BROADCASTER

Send audio and video signals
from one place to another, and
control the source with your
existing remote control, without
FUNRINgG wires.

CIRCLE 15 ON FREE INFORMATION CARD

A udio/video re-broadcasters have
always been popular and sought-
after accessories, even when FCC reg-
ulations made their sale and use
questionable. Their legal status has long
since been clarified, and purchasing a
unit these days is no more difficult than
going down to your local retailer and
payving your money. Unfortunately, what
vou can purchase often leaves the buyer
disappointed. )

There are a few reasons for that. One,
the bands used by the majority of the
available products, 900 MHz, has become
increasingly crowded as it is also used by
such things as cordless telephones, baby
monitors, and the like. The result is inter-
ference, and picture and sound degrada-
don. The second is that few if any offer a
way to control the source unit. For
instance, in the case of a cable box, to
change channels one would have to phys-
ically go to the box, or within range of its
remote control—not at all convenient if
you are on a another floor or on the other
side of the house.

That’s all past now, thanks to a prod-
uct from RF-Link Technology (411
Amapola Ave., Torrance, CA 90501,
Internet: www.rflinktech.com). That pro-
duct, the Wavecom Sr. (which the com-
pany says stands for Wireless Audio
Video Everywhere Communicator), com-
bines a 2.4-GHz audio/video re-broad-
caster with a 400-MHz remote-control
extender to provide a product whose per-
formance surpasses anything in its cate-
gory that this reviewer has seen thus far.

& @

Aside from home use, the product also
has important applications in the security
and monitoring fields; more on that later.
For those who don’t need the remote-
extender function, there’s also the Wave-
com Jr., which lacks that function and
costs less.

Details

The Wavecom Sr. is a three-piece
assembly consisting of a transmitter, re-
ceiver, and IR mouse. The transmitter
and receiver appear identical at first
glance though their functions can not be
interchanged. Each is in black, resembles
a small answering machine, and meca-
sures 6.9 by 4.4 by 1.8 inches. Each
sports two antennas. One, which some-
what resembles a micro satellite dish
(and measures less than 3 inches square),
handles the audio and video. The sec-
ond, which is a mast that’s about 3%
inches tall, handles the remote-control
signal. The antennas swivel and turn,
allowing flexibility in positioning for best
results, and the larger A/V antenna can
be folded flat to the unit for storage or
transport. The tiny IR mouse measures
about 1 by Y2 by ¥2 inches.

The transmitter is placed near the
source unit. It requires baseband video
and line-level audio (stereo) inputs. The

TR mouse plugs into the transmitter and

is placed in front of the source unit such
that its signals will reach that unit’s IR
sensor; usually somewhere in front and
close by will work. The receiver is
placed near the remote TV or monitor.

It outputs baseband video and line-level
(stereo) audio, but also offers a standard
RF (coax) output.

Once you've hooked up the three
units and applied power (all needed
accessories including A/V cables and
two 12-volt AC wall-mount transform-
ers are included), you’re nearly set to go.
The unit offers four selectable operating
channels, and you’ll have to be sure that
both the receiver and transmitter are set
to the same one. There are two reasons
for the multiple channels. One, it allows
up to four receiver/transmitter pairs to
operate simultaneously over the same
area. Two, in some set-ups, somewhat
better performance might be obtainable
using one channel over another. To see if
that’s the case for you, simply switch
both units through all four channels and
observe the results.

Performance

All of the foregoing is wonderful, but
ulumately useless if the system does not
perform as claimed. To test the unit, we
set it up in what to us seemed like a typ-
ical, if not demanding, application. For
the signal source, we used a DSS receiv-
er located in a living room. The remote
receiver was a high-end 20-inch stereo
monitor located in an upstairs bedroom
that was diagonally across the house.

So how did it perform? In short, near-
ly perfectly. Under normal conditions,
no notable degradation in either video or
audio quality was noted during the test
period. Further, the remote-control ex-
tender worked flawlessly.

That’s not to say that the potental for
problems does not exist. For one thing,
because of the frequencies used, interfer-
ence from objects passing between the
transmitter and receiver are possible.
That can be effectively combated by plac-
ing the unit as high up as possible, which
was done in our test set up. Second, and
perhaps more serious, the frequencies
used are very susceptible to interference
from microwave ovens, especially ones

continued on page 24
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Everyone has to start
somewhere.

As 150,000 CIE graduates
have discovered, independent-
study from
The
Cleveland
Institute of
Electron-
ics can
get you
were you
want to

“be.lma— -
secure,
financially rewarding, exciting
career field of your choice.

Since 1934, CIE has been on
the forefront of an ever expanding
technological revolution.

Industrial Robotics

Back then

it was

radio and TV,
~ today it's
computer
technology,
programming
and the electron-
ics that make it all
possible. Today
and yesterday's
similarities are
uncanny... Employers are looking for
qualified applicants to hire and having
a hard time finding them.

Students at CIE receive the
training and the education needed tc
get hired and to succeed in challeng-
ing fields such as computer program-
ming, robotics, broadcast engineer-
ing, and information systems manage-

Electronics

vocssccssNININE

LEARN A SKILL YOU ENJOY...
..THEN FIND A J0B THAT HAS A FUTURE.

ment. CIE's

other indepen-

training utilizing

-
w
=
o
=
@

l Phone:

l Check for G.I. Bill Details
I  Active Duty

curriculum is
unique from

dent-study
schools in the
respect that we
not only provide
hands-on

today's
technology we
also instill the
knowledge and understanding of why
technology works the way it does. This
is the foundation upon which every CIE
graduate can trace their success back
to and in which CIE’s reputation as a
quality learning facility is based on.

Project Engineer

| |
| [SI Please send me more |
i « information on: i
CIE’s Associate Degree Program ||

CIE’s Computer Programming,
Course

CIE’s 12 Career Courses

World College’s Bachelor
Degree Program

AE106

Name

City S

Zip_

|
|
|
|
|
|
|
Address |
i
|
|
|
|
|

Veteran
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Independent study is not for
everyone. But, if you have the desire,
the basic intellect and the motivation
to succeed, CIE can make it happen.
Our learning program is patented and
each lesson
is designed
for indepen-
dent study
while our
instructors
are available
to assist you
whenever
you feel you
need help. In fact, CIE’s curriculum is
so well respected many Fortune 1000
companies utilize it for their own
employees

CIE offers personalized
training to match your back-
ground with over ten career
courses, an Associate Degree
Program and a Bachelor
Degree Program through our
affiliation with World College.
And every CIE graduate got
started
ina
successful
career the
same way you
can...by
sending for
your free CIE
course catalog
and judging for
yourself if CIE’s
for you.

Telecommunications

Computer
Programming

I

It's More Than Just Training...
...It’s an Education.

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

BY FRANKLIN J. MILLER

Setting up the Audio Dscillator

N

OwW THAT' YOU'VE COMPLETED

ASSEMBLING YOUR

AUDIO OSCILLATOR, YOU NEED TO ALIGN YOUR UNIT

FOR OPTIMUM PERFORMANCE. THE OUTPUT LEVEL MUST BE SET

FOR +18DBM, OR 7.95 VOLTS. THAT CAN BE DONE WITH ANY METER

that can read AC volts. Most meters will
read this value accurately at low fre-
quencies—say 100 Hz. Set your oscilla-
tor to +18 dBm which is its maximum
output, and the output frequency to 100
Hz (note: if your volumeter can read true
rms, any output frequency within the
range of the meter will do).

The adjustment is made using trim-
mer potentiometer R22, which is locat-
ed in the center of the PC board, toward
the front; see Fig. 1. Set R22 so that
vour meter reads 7.95 volts (+18 dBm).
Be as accurate as possible. This adjust-
ment sets the accuracy of the output lev-

els that are set by the precision resistors.

The second and last adjustment is
needed to minimize total harmonic dis-
tortion plus noise (THD +N). It is made
using R21, the 15-turn trimmer poten-
tiometer located in the upper left hand
corner of the main PC board. If you are
lucky enough to own or can borrow a
THD + N analyzer, just connect it to the
oscillator’s output and adjust poten-
tiometer R21 to obtain the lowest THD
+ N level possible.

A Notch Filter
If you do not own a THD + N ana-

TO POINT G TO POINT A TO POINT B
[ " SUBBOARD  SUBBOARD SUB BOARD
‘
" -
I e =R
- —R{— —R2—
Cé C7 Cg v-l l Ol J cs|R12 } ic2 ci7 ;
| c3 . " -R10— —RS$

S3-a £3-b S$3-d

3 ¢5
) ‘
o —
ol l!l |

| Bs

J2 J1

FIG. 1—HERE IS PART OF THE parts-placement diagram from last month’s column. it

shows the locations of R21 and R22.

r T

N e

T—m-f 1) N

IF YOU CHOSE TO USE A PC BOARD,
here’s a suitable foil pattern.

lyzer, I have designed a simple twin-T
bridge filter circuit for you to use to set
R21. Figure 2 shows the circuit. While
the circuit is simple enough that you can
build your unit on a piece of perf board,
A PC board makes things neat and sim-
ple; a suitable foil pattern is provided
here. If you chose to use that foil pat-
tern, the corresponding parts-placement
diagram is shown in Fig. 3.

Regardless of your construction
technique, be sure to observe proper
construction practices. One note about
the circuit itself: For proper operation,
all components must be close tolerance.
That means 1% or better resistors and
capacitors. Now, the resistors are no
problem, but where do you get the
capacitors? Unfortunately, the answer is
to use 5% or 2% polypropylene units
and match them to 1% or better. Even
the resistors should be selected for as
close a match as possible. In particular,
the closer the match between CI and
C2, C3 and C4, and R1 and R2, the
deeper the notch you will be able to
obtain, and the better the results. Note

WWW.americanradiohistorv.com
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What's hetter than spee_d reading?
Sneed Learning.

Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy
to learn...lasts a lifetime... applies to everything you read. It may be the most productive course

you've ever taken.

Do you have too much to read and too
little time to read it? Do you mentally pro-
nounce each word as you read? Do you fre-
quently have to go back and reread words, or
whole paragraphs, you just finished reading?
Do you have trouble concentrating? Do you
quickly forget most of what you read?

If you answer “Yes” to any of these
questions — then here at last is the practical
help you've been waiting for. Whether you
read for business or pleasure, school or col-
lege, you will build exceptional skills from this
major breakthrough in effective reading, cre-
ated by Dr. Russell Stauffer at the University of
Delaware.

Not just “speed reading” — but
speed reading — thinking —
understanding — remembering —
and — learning

The new Speed Learning Program shows
you, step-by-proven step, how to increase your
reading skill and speed, so you understand
more, remember more and use more of every-
thing you read. The typical remark from over
one million people taking the Speed Learning
program is, “Why didn’t someone teach me
this a long time ago.” They were no longer
held back by their lack of skills and poor read-
ing habits. They could read almost as fast as
they could think.

What makes Speed Learning
so successful?

The new Speed Learning Program does
not offer you a rehash of the usual eye-exer-
cises, timing devices, and costly gadgetsyou've
probably heard aboutin connection with speed
reading courses, or even tried and found inef-
fective.

In just a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical

departure from anything you have ever seen -

or heard about. Speed Learning is the largest
selling self-study reading program inthe world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited by 18 professional societies. Research
shows that reading is 95% thinking and only 5%
eye movement. Yet most of today’s speed
reading programs spend their time teaching
you rapid eye movement (5% of the problem),
and ignore the most important part, (95%)
thinking. In brief, Speed Learning gives you
what speed reading can't.

Imagine the new freedom you'll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, and with greater comprehension.
Think of being able to get on top of the ava-
lanche of newspapers, magazines and corre-
spondence you have to read...finishing a stimu-
lating book and retaining facts and details

FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-609-273-7766

more clearly, and with greater accuracy, than
ever before.

Listen — and learn —
at your own pace

This is a practical, easy-to-learn pro-
gram that will work for you — no matter how
slow a reader you think you are now. The
Speed Learning Program is scientifically
planned to get you started quickly...to help you
in spare minutes a day. It brings you a “teacher-
on-cassettes” who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader’s Digest, N.Y. Times and many others,
make the program stimulating, easy and
fun...and so much more effective.

Executives, students, professional
people, men and women in all walks of life from
15 to 70 have benefitted from this program.
Speed Learning is a fully accredited
course...costing only 1/4 the price of less ef-
fective speed reading classroom courses. Now
you can examine the same easy, practical and
proven methods at home...in your spare
time...without risking a penny.

Examine Speed Learning

RISK FREE for 15 days

You will be thrilled at how quickly this
program will begin to develop new thinking
and reading skills. After listening to just one
cassette and reading the preface, you will
quickly see how you can achieve increases in
both the speed at which you read, and in the
amount you understand and remember.

You must be delighted with what you
see, or you pay nothing. Examine this remark-

wWwWw.americanradiohistorv.com

able program for 15 days. If, at the end of that
time you are not convinced that you would like
to master Speed Learning, simply return the
program for a prompt refund. (See the coupon
for low price and convenient credit terms.)

RISK-FREE ORDER FORM

| YES! | want to try Speed Leaming for 15 days

without risk. Enclosed is the first of 4 monthly

| payments of $32.25. If I'm not completely
satisfied, | may return it for a prompt refund.

| SAVE 8.00! | prefer to pay the $129.00 now,
and save the $8.00 shipping & handiing charge. |
| may still return the program for a full refund.

| Method of payment: (Federal Tax Deductible)
| ] Check or money order payable to Learn
Incorporated

Charge to: (] Visa MC Am Ex [ Discover

I Card # Exp.

| Signature

I Phone ( )

Name

| Address

| city State —_ Zip

I *Plus $8.00 shipping and handling. U.S. funds

I only. For New Jersey residents, sales tax will
be added.

I Ieor\n Dept. LEC-01, 113 Gaither Drive,
|NcoRPoRATED Mt. Laurel, NJ 08054-9987
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FIG. 2—THE TWIN-T FILTER CIRCUIT is simple and straightforward. It is important that
the resistors and capacitors be closely matched for best results.

that the kit available from the supplier
mentioned in the Parts List contains
prematched units.

The trimmer potentiometer, R4, is
used to set the notch for maximum
depth. In my prototype, I was able to get
a 40-dB notch. Since we are reading
voltage at the output, the 40-dB delivers
an output of 0.795 volts, which is an
excellent notch for this simple circuit.

Next, connect the output of the oscil-

INPUT OUTPUT
GND

P E—. PN
HOT HOT GND
—R1—  ~amR2—
L1 s
. c2
l
l&% i o
|
- |

FIG. 3—USE THIS PARTS-PLACEMENT
DIAGRAM when assembling the twin-T fil-
ter's circuit board.

PARTS LIST FOR
TWIN-T FILTER

R1, R2—15,800-ohm resistor, Y4-watt, 1%

R3—7500-ohm resistor, 4-watt. 1%

R4—1000-ohm potentiometer, Digi-
Key D4AA-13ND or equivalent

C1-C4—0.01-uF capacitor,
polypropylene, 1%, see text

PC or perf board, wire solder, etc.

The foliowing is available from
Franklin J. Miller, 2100 Ward Dr..
Henderson, NV 89015: Compiete
kit of parts for the T-Filter, $12.
Kit includes drilled solder mask;
solder-plated PC board; pre-
matched resistors and capacitors;
and all other board-mounted parts.

lator to the input of the filter, and the
output of the filter to the input of the
oscillator. Use one-conductor shielded
cable for the connections, with the
shield running between the ground
inputs and outputs on all three pieces of
equipment.

Set the audio oscillator for +18 dBm
at a frequency of 100 Hz. If you are
using a meter that reads true rms, set the
output frequency to 1 kHz. Set R21 on
the oscillator untl the meter reads a
voltage of 0.795 volts or lower. Please
take your time to make this adjust-
ment—it will be the standard for all
future audio tests you make with the
instrument.

The final step is to go back to R22
and readjust it as there is some interac-
tion between the two settings. The most
important measurement is the output
voltage of 7.95 volts or +18 dBm. If the
oscillator has a small amount of distor-
tion (which you will see if you use a
THD +N analyzer), don’t worry too
much about it; it should not effect most
of the tests that we will be making.

Audio Testing

Testing audio gear almost always
requires some sort of test fixture or some
related devices to make the correct test.
So our first step will be to take a look at
the accessory items that you might want
to construct. To get reliable and repeat-
able test results you need to be able to
duplicate the setup at any time. The test
fixtures described here make that easy to
do. They may be an investment in time
and money in the beginning, but over
the long haul they will save yon much
more than you spend.

The first fixture you need is a load
resistor to use when checking the output
of a power amplifier. You need a simple

terminating resistor for active line-level
devices. The values are 600 ohms for
professional equipment (use a 604-ohm,
1% resistor for that). For consumer type
gear use a 10,000-ohm, 5% unit. For the
speaker outputs, you'll need power resis-
tors; use 8-ohm, 5% units rated at the
same power as the amplifier. That could
be anywhere from several watts to sever-
al hundred watts.

Up to 20 watts or so, that is not a
problem, but what do you do for higher
output ratings? The answer is to com-
bine units in parallel and/or series as
needed to get 8 ohms at whatever
wattage. For example, combining two 8-
ohm, 20-watt resistors in series, and
placing them in parallel with two other
8-ohm, 20-watt resistors yields 8 ohms
at 40 watts. Use non-inductive resistors
where possible for this, though for larg-
er amps you might find it more econom-
ical to use wire-wound units. [EN]

EQUIPMENT REPORTS

continued from page 18

that suffer from poor shielding. In our
test, using the microwave did cause a few
bursts of heavy interference (hum bars
etc.) While that interference source can
be controlled in a single-family home,
there is potential for problems when used
in an apartment/condo situation.

Applications

The obvious applications are in home
audio/video set ups. In particular, the
Wavecom Sr. is ideal for use with DSS,
and can, in some instances, eliminate the
need for, and cost of, a second receiver.

However, the unit can also find other
uses. For instance, when used with 2
video camera, it is ideal for surveillance
and monitoring situations. For example,
it could be used to monitor a baby’s room
on any TV set in the house, or to moni-
tor the front entrance in a home or off-
ice. Since up to four channels can be in
operation at any one time, it can be effec-
tive in monitoring the goings-on
throughout a small warechouse or plant.
And none of those applications require
costly wiring or special installation.

The RF-Link Wavecom Sr. costs
$249.95; the Wavecom Jr. (without
remote-control extender) costs $199.95.
For more information, contact the man-
ufacturer directly, or circle 15 on the

Free Information Card. [EN]
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NEW PRODUCTS

UseE THE FREE

Wireless Color Surveillance System

American Innovations’ WS§S-300
Wireless Color Surveillance System is
the solution for the person or business
who needs to have their eyes in two

The WSS-300 comes complete with a
working AM/FM radio, the color camera,
the transmitter, and a four channel FCC-
approved receiver. Also included is the

CIRCLE 20 ON FREE INFORMATION CARD

places at once. It can be used as a child
monitor, as a security system, or to mon-
itor on-the-job performance. The WSS-
300 has a range of up to 300 feet, and is
capable of penetrating walls, floors or
ceilings.

The Wireless Surveillance System is
housed in a compact AM/FM cassette-
radio (L 1-inches wide by 6-inches high,
3%z inches in diameter), incorporating
both the camera and transmitter. (Due
to camera placement, the cassette player
can’t operate.) With a super low sensitiv-
ity rating of 2 lux, as well as built-in
backlight compensation, the high-reso-
lution (380 lines) color camera and the
FCC-approved transmitter deliver con-
sistently sharp video images to the desig-
nated receiver. In addition, the state-
of-the-art, circular-polarized directional
transmitting and receiving antennas
maximize the signal range and minimize
interference.

S —— —_

video cable to connect to your VCR or
monitor, an A/B switch to select between
receiver and cable/antenna reception,
coax cable, power adapter to provide 12
VDC power to the receiver, and an casy-
to-follow instruction book.

The WS5-300 Wireless Color Sur-
veillance System has an introductory
price of $895.

AMERICAN INNOVATIONS, INC.
119 Rockland Center

Suite 315

Nanuet, NY 10954

Tel: 914-735-6127

Fax: 914-735-3560

Web: bttp:/fwww.spysitecom.

(uad-Shielded Super-Video Cable

Tributaries’ Quad-Shrelded SCV S
Silver Series S-Video Cable is intended
tfor use with high-quality Super-Video
sources, such as DSS receivers, DVD

INFORMATION CARD FOR FAST RESPONSE

players, laserdisc players and S-VHS
V'CRs. Even at distances over 20 feet,

Tributaries’ S-video cable with “quad |

shielding” delivers uncompromised sig-
nal transter.

“Quad shielding” consists of rwo sil-
ver-plated center conductors, each with
a dedicated aluminum/Mylar wrap and
an oxygen-tree, high-conductivity, cop-
per-braided shield within a second alu-
minum/Mylar wrap and another shield.
Heavy-duty, gold-plated brass “S” con-
nectors, soldered with high-silver-con-
tent solder, further enhance signal
integrity.

The SCV' S is available in one to three
meter lengths, as well as custom lengths.
Suggested retail prices: $75 for one
meter, $100 for two meters and $125 for
three meters.

CIRCLE 21 ON FREE INFORATIN CA
TRIBUTARIES

1307 East Landstreet Road

Orlando, FL 32824

Tel: 800-521-1596

Shortwave Receiver

The R.L. Drake Company’s SW2
shortwave receiver is microprocessor
controlled and has continuous coverage
from 100 to 30,000 kHz, allowing the
user to listen to AM-broadcast, amateur,
citizen-band, and shortwave bands. Full
AM and single-sideband operation give
complete coverage of all world-band
broadcasts. The SW2 cleans up fading

/661 19Q0Jo0 ‘MON S2IU0I03|T
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Top Secret Consumertronics

This eye-popping catalog features 200+ excit-
ing and controversial Hi-Tech Survival Offers.
Includes Computers, Phones, Crime, Security,
Survival, Vehicles, Energy, Mind Control,
Strange Phenomena, Medical, Financial, much
more! Discover how people are making $$$$
hacking just about everything! How to protect
yourself from hi-tech crimes. Since 1971. Order
today! $3.00

number 504 in coupon

California Digital
e - St i o

Professional -~
Sign Making
Machines

[ 3-Dimensional | Compuicrizes
| Miiling Maching | EroreversTool
s

Professional Sign
Making Machines

Production machines for professional sign
makers. The Roland Corporation produces the
CAMM-1 series of roll-feed sign making
machines. Catalog 963 features a sampling of
the 10,000 computer items that California
Digital offers. Please contact our technical ser-
vice representatives to assist you with items not
featured in this publication. $2.00

number 508 in coupon

Distributor of electronic components from fran-
chised manufacturers and overstocked sources,
operating over-the-counter service. Distributors
for: American Antenna - antennas; American
Hakko - soldering irons, desoidering systems;
Amidon - toroids, baluns; Centurion - two-way
antennas, batteries; Circuit Works - conductive
IC pens for PC board repair; ICO-Rally - tubing,
sleeving, insulation, terminals, cable ties; KLM
antennas; Larsen - antennas; LMB Heeger
metal cabinets, chassis boxes. $2.00

number 512 in coupon

8o

RNJ Electronics, Inc.
New 1997 Catalog

RNJ Electronics, Inc., a distributor of electronic
products since 1981, is now offering their new
1997 catalog. The catalog contains 136 pages
of test equipment, TV and VCR repair parts, elec-
tronic kits, instructional videos, tools & soldering
equipment, CCTV systems, commercial sound
& intercom systems as well as parts and acces-
sories. In addition the catalog also contains
breadboarding aids, digital trainers, as well as
A/V carts, screens and projectors. $2.00

For a catalog call 1-800-645-5833.
number 509 in coupon

‘Hirst Ciass Mol J

Surveillance and Counter-
Surveillance Catalog

U.S.I. Corporation specializes in intelligence-
gathering and countermeasure equipment for
security minded individuals and companies..
We stock and sell off-the-shelf products. We
also have Space Age engineers who can
design complete systems for any need
Included: VHF crystal controlled transmitters
and receivers, micro covert video, voice chang-
ers, and much more! Comprehensive 50 page
catalogue. In busines since 1977. Free techni-
cal assistance. $5.00

number 507 in coupon

InNs B

LNS Technologies Electronic Kits

Tired of the same old electronic projects? Then
take a look at the latest catalog from LNS
Technologies Inside you'll find exciting & edu-
cational kits including a solid state laser, a laser
light show, an electromagnetic levitator, a
secret voice disguiser, a hall-effect digital com-
pass, a solid-state message recorder and many
more high-tech items. Each kit comes with a
drilled PC board, all necessary parts and easy
to understand instructions. The kits are perfect
for teachers, students or hobbyists and make
great science projects. $1.00

number 513 in coupon

www.americanradiohistorv.com
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[l ALL PHASE
VIDEO SEC
s

All Phase Video Security Inc.

The All Phase Video Security Catalog contain-
selectronic test equipment, cable TV conver-
tors, connectors and cable accessories. Video
surveillance equipment, video cameras, moni-
tors, etc. Power supplies, metal detectors
(power line stabilizers and UPS'’s). Cables for
audio. Telephone connectors & accessories.
Hand tools. PA sound equipment. DJ lighting
effects & sound systems. Car Radics. C.B.’s &
two-way radios. Solder & soldering equipment.
Security mirrors.  $2.00.

number 503 in coupon

ok vy Segmy bipe
American Eagle Publications

American Eagle Publications offers a unique
catalog of educational information about com-
puter viruses, computer hacking, security and
cryptography that you just won't find anywhere
else. The information offered here goes far
beyond the vague descriptions offered by most
publications, giving you the solid how-to infor-
mation you need if you want to explore these lit-
tle-discussed subjects from a technical point of
view. $2.00

number 500 in coupon

Surplus Sales of Nebraska
“Hard-To-Find” Parts Catalog

Surplus Sales ot Nebraska has released its lat-
est catalog, Catalog 8. The catalog features
Collins parts, vacuum capacitors and relays,
high-voltage components, high power transmit-
ter parts, rack cabinets, power supplies, test
equipment and much more.... The catalog is
priced at $5.00 in the US. A $5.00 rebate is
offered on the first order from the catalog.

number 514 in coupon
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Antique Radio Classified

Antiqgue Radio Classified is antique radio's
largest-circulation monthly magazine. A typical
100-page monthly issue contains articles and
hundreds of classifieds for old radios, TVs, ham
equipment, hi-fi, art deco and transistor radios,
telegraph, books & more. We aiso offer price
guides and books on repair and restoration and
guides for the novice collector. Antique Radio
Classified is your link to the worid of coliecting
old radios. Sample: $4.00

number 502 in coupon

e NP WS
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AMAZING and
FASCINATING Devices!

Information Uniimited

The catalog of amazing and fascinatng elec-
tronic and scientific products. Learn how to
build a burning, cutting laser, an electronic gun
capable of ballistic velocities, particle beams,
surveillance devices, force fields, anti-gravity,
mind control and hypnotism, ultrasonic, infra-
sonic shockwaves, telsa coils, lightning gener-
ators, free energy, telekinetic enhancers, time
quenchers, plasma guns, high power pulsers
for rail guns and exploding water, security, per-
sonal protection, electronic, magic devices plus
etc., etc. $2.00 refundable on first order.

number 505 in coupon

et
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J.B. Electroniccs

Current stock includes all types of Military fre-
quency meters, AC voltmeter, and multi-amp
meters, Tektronix oscilloscopes, Hewlett-
Packard frequency meters and voltmeters,
Fluke DVM’s. We also carry a variety of elec-
tronic test equipment from B&K Precision,
Weston, Central Scientific, General Radio,
G.E., and more. Catalog $2.00 refunded on 1st
order.

number 515 in coupon

AMERICAN
INNOVATIONS

SURVEILLANCE
COUNTERSURVEILLANCE
PROTECTION
SECURITY EQUIPMENT
FOR BUSINESSES, INDIVIDUALS &
LAW ENFORCEMENT AGENCIES

American Innovations Catalog

Featuring: Micro Cameras, Hidden Cameras,
Board Cameras, Voice Changers, Scrambling
Systems, Tracking Devices, Transmitters,
Bomb & Weapons Detection, Drug
Detection, Telephone Analyzers, Tape Recorder
Detection, Video Detection, Recording
Devices, Telephone Recorders, PBX Security,
Wireless Video Systems, Night Vision, Bionic
Ears, Body Armor, Air Tasers, Employee
Cameras, Baby Cameras, Nanny Cameras,
And Much More...$6.00 (includes $10 discount
off 1st order.)

number 501 in coupon

Electronics Purchasing Manual

Same day shipping, helpful technical assis-
tance, no minimum order and broad inventory
selection, send for Mouser's newest catalog
featuring 69,000+ components from 130+ iead-
ing manufacturers. 3M, Amp, Dale, NEC, SGS
Thomson, Sprague, and more. Mouser
Electronics, 2401 Hwy 287 North Mansfield,
TX 76063.

Catalog (800) 992-9943/ (817) 483-6828,
Fax (817) 483-0931; hitp:// www.mouser.com,
E-mail: catalog@mouser. com.

number 506 in coupon

EDE Spy Outlet

The Latest High Tech Professional Electronic De-
vices. Our latest catalog offers a HUGE selec-
tion of surveillance, counter-surveiliance/priva-
cy devices: hidden video equipment, pinhole
camera w/audio $159., electronic kits, telephone
recording systems: 7-Hour $125. — 16-Hour
$199., touch tone decoders, scanners, bug/
phone tap detectors, voice disguisers, telephone
scramblers, locksmithing tools, and more. $5.00

number 510 In coupon

IEC

e s ot o gesicy e

v Produces
* Manufuctaring Services
. kit

Catslog

Orders:
10041 7-6689

International Electronics
Corporation

International Electronics Corporation offers a
variety of quality SMT kits for students and hob-
byists as well as engineers. Our 1997 catalog
contains pictures, detailed descriptions, and
pricing of all kits currently available, as well as
manufacturing services offered. $2.00

number 511 in coupon

ORDER YOUR CATALOG TODAY!

Circle the numbers of the items you are ordering. Completely fill out the coupon.
Enclose your payment, add $1.50 for service and handling.

500 American Eagle Catalog - $2.00
American Innovations Catalog— $6.00

Antique Radio Classified - $4.00

503 All Phase Video Sec. Catalog - $2.00
- Consumertronics Catalog - $3.00

505 - Information Unlimited Catalog— $2.00
506 Mouser Electronics Catalog -  Free
507 U.S.1. Corporation Catalog - $5.00

Payment, please check one O Check

Total for items selected $

Name

Service and Handling $1.50

- $2.00
- $2.00
- $5.00

508 - California Digital Catalog
509 - RNJ Catalog
510 - EDE Spy Dutlet Catalog
- |EC Catalog - $2.00
512 - Alltronics Catalog - $2.00
513 LNS Technologies Catalog - $1.00
514 Surplus Sales Catalog - $5.00
J.B. Electronics - §2.00

J Money Order
Tota!l Enclosed

Street

City/State/Zip

Mail to: CATALOG SUPERMARKET, P.O. Box 5110, Pittsfield, MA 01203-5110

Void after September 39, 1997
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signals by using selectable sideband syn-
chronous detection. There are 100 pro-
grammable channel memories; 32 of
them are preprogrammed for the most
popular global broadcast stations such as
the BBC, Monitor Radio, Radio Havana,
Radio Moscow, and the Voice of America.

Tuning can be done either with a
tuning knob, tuning buttons, or by di-
rect numeric entry. All tuning controls
are conveniently located on the front
panel of the receiver, along with an
adjustable RF-gain control and an extra-
large LED display. The LED display
shows both the receive frequency and
meter band designation.

On the rear panel there are dual
antenna input terminals, which provide
for connection of either a coaxial 50-ohm
feedline or a wire antenna to the receiver.
The SW2’% 12-volt capability, combined
with an optional mount antenna, allows
the receiver to be used in vehicles as well.

The SW2 shortwave receiver by
Drake has a suggested retail price of $499.
An optional infrared remote control can
be purchased for an additional $49.

CIRCLE 22 ON FREE INFORMATION CARD

R.L. DRAKE COMPANY
230 Industrial Drive
Franklin, OH 45005

Tel: 513-746-4556

Fax: 513-743-4510

Web: brtp://www.rldrake.com

Low-Profile IC Test Clips

ITT Pomona’s low-profile IC test
clips make it easy to connect test instru-
ments to the industry’s latest high-densi-
ty TQFP (thin quad flat package) and
SQFP (small quad flat package) surface-
mounted devices.

The 100-pin Model 6150, 144-pin
Model 6151, and 176-pin Model 6152
test clips provide spring-loaded contacts
spaced at 0.5mm to assure positive elec-
trical contact with each pin tested.
Mechanical fingers specifically designed
to hold on to thin TQFP chips assure
positive retention in both vertical and
horizontal positions. The patented chip
design allows the user to test an on-

board, surface-mounted device while the
host board is inserted into a standard-
spaced computer or system slot. Signals
can then be sampled during normal sys-
tem operation. The board-level space
requirements for each test clip are only
about 2-mm greater than the space
required for the chip itself.

The test clips are the first products
available that allow reliable testing of
state-of-the-art TQFP and SQFP

devices used in PCMCIA cards, pagers,
and portable computers. Their compact
design facilitates testing on small, dense-
ly populated boards with a minimum of
noise and cross-talk.

The Models 6150, 6151, and 6152
cost $385, $465, and $512, respectively.

T

CIRCLE 23 ON FREE INFORMATION CARD

ITT POMONA ELECTRONICS
1500 East Ninth Street

Pomona, CA 91766-3835

Phone: 909-469-2900

Fax: 909-629-3317

Data-Acquisition Software

National Instrument’s LabVIEW 4.1
data-acquisition (DAQ) and analysis
software package is easier to use than
previous versions. With the addition of
DAQ Wizards on the Windows plat-
forms, DAQ development is streamlined
through automatic, point-and-click pro-
gram generation. Users simply describe
their measurement connections and
LabVIEW generates a ready-to-run
program that meets their specifications.
It takes only a few minutes to generate
programs in native LabVIEW “G”
source code. Version 4.1 also adds an
online tutorial for Windows users, auto-
mated links to important LabVIEW
sites on the World Wide Web, and an
Object Linking and Embedding (OLE)
automation interface for automated
report generation via HiQ for Windows
95/NT.

LabVIEW 4.1 will be available for
Windows 3.1/95/NT PCs, Macintosh/

Power Macintosh computers, Sun

WWW.americanradiohistorv.com

SPARCstations, and HP workstations, as
well as Concurrent Computer real-time
systems. Only the Windows platforms
will have the new DAQ Wizards.

With the DAQ Soluton Wizard,
users describe their application through a
series of dialog boxes. By selecting from a
list of common options, such as analog
input, digital /O, file I/O, etc., users
quickly build a recipe for their DAQ
solution. When the user is finished
describing the system, LabVIEW gener-
ates a ready-to-run application in its
patented “G” programming environ-
ment, which users can further customize
and enhance. LabVIEW 4.1 also offers
the Solutions Gallery, a collection of vir-
tual instruments—including an oscillo-
scope, a multimeter, a function generator,
a data logger, a transducer measurement
system, and a signal analyzer—for com-
mon applications.

The DAQ Channel Wizard allows
the user to simply fill in the blanks to
define the signal types, connections, and
transducer equations. Users can then
reference the channel name for the
input signal throughout the applica-
tions, with all of the conversion process-
es performed transparently.

LabVIEW 4.1 is priced starting at
$995; existing LabVIEW for Windows
users can upgrade to Version .1 for
$295. Mac, Sun, HP, and Concurrent
users can upgrade for free.

CIRCLE 24 ON FREE INFORMATION CARD

NATIONAL INSTRUMENTS
6504 Bridge Point Parkway
Austin, TX 78730-5039

Tel: 800-258-7022

Fax: 512-794-8411

e-mail: info@natinst.com

Web: bttp://www.natinst.com

CRT Analyzer and Restorer
The CR7000 “BEAM-RITE” CRT
Analyzer and Restorer from Sencore tests
all CRT5, including computer monitors,
video displays, televisions, projection
Continued on page 36
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Troubleshooting and
Repairing a Microwave Oven

. HE PAST COUPLE OF

TIMES WE

HAVE EXPLORED THE

WORKINGS OF A MICROWAVE OVEN AND SOME OF THE

THINGS THAT CAN GO WRONG.

NOWIT IS TIME TO ROLL UP OUR

SLEEVES AND GET DOWN TO SOME PRACTICAL TROUBLESHOOT-

ing. We will also look at some sources
for the replacement parts you may need.

Testing the Oven
If cooking just seems to take longer
than you think is normal, a quick check of
the actual microwave-power available can
eliminate unnecessary troubleshooting!
Measuring the precise number of degreas
a known quantity of water increases i1n
temperature for a known time and power
level is a very accurate test of the micro-
wave power. A couple of minutes with a
container of water and a thermometer will
conclusively determine if your microwave
oven is weak or you are just impatient.
The following procedure comes from
a Litton microwave handhook: Fill a one
liter (L) plastic container with cool water
Measure the temperature of the contain-
er (in degrees C). Place the container in
the microwave and heat on high for 1
minute. Measure the temperature of the
water (again in degrees C). The oven
power can then be found from: oven
power = temperature rise in degrees C
multiplied by 70. Note that a plastic con-
tainer rather than a glass one is used to
minimize the energy loss by conduction
from the water to the container. Also, if
the water is boiling when it comes out
(100 degrees C) the test is invalid. Run
the test again using colder water to start.
If there is any significant discrepancy
between your measurements and the
specified microwave power levels—say
Lmore than 10%—there may he a prob-

lem. Possible causes of low output power
include a weak magnetron (likely if your
oven has seen hard service over the Jast 15
years), intermittent connections (particu-
larly to the magnetron filament), or a
controller problem.

Before we get our hands inside an
oven however, the following warning
must be repeated:

WARNING! Microwave ovens ave
probably the most dangerous consumer
appliance to service. They use bigh volt-
age—up to 5000 volts—ar bigh current
levels. Even with the power off, there is a
bigh-voltage capacitor that can produce
quite a kick. This capacitor must be dis-
charged before touching anything in the
microwave generator circuitry. If you
bave the slightest doubt about your abil-
ity to work safely, stop right berve. A $150
microwave oven isn’t worth your life!

WARNING!!

This article deals with and involves subject
matter and the use of materials and sub-
stances that may be hazardous to health
and life. Do not attempt to implement or use
the information contained herein unless
you are experienced and skilled with
respect to such subject matter, materials,
and substances. Neither the publisher nor
author make any representations as for the
completeness or the accuracy of the infor-
mation contained herein and disclaim any
liability for damages or injuries, whether
caused by or arising from the lack of com-
pleteness, inaccuracies of the information,
misinterpretations of the directions, misap-
plication of the information, or otherwise.

BY SAM GOLDWASSER

Getting Inside

Note that in almost all cases opening
the case of a microwave will void any war-
ranty, at least in principle. However, you
probably should return any unit still
under warranty for service rather than
attempting the following yourself.

The first step is to unplug the oven!
Usually, the sheet metal cover over the
top and sides is easily removed after
unscrewing a bunch of Phillips-head
sheet-metal screws. Most of these are on
the back but a few may screw into the
sides, and often they are not all the same!
At least one of the screws will include a
lackwasher to securely ground the cover
to the case. Make note of any differences
in screw types. It is important to get the
same screws back into the same holes
when vou are done. Once all of the
screws have been removed, the cover will
then lift up and off. If it doesn’t lift off
easily, look for a screw you did not find
the first time. Note how fingers on the
cover interlock with the main cabinet—
these are critical. They ensure against
microwave leakage after reassembling the
oven.

Discharge the high-voltage capacitor
as described in the in the August 1997
installment of Service Clinic. This is i
very important and is the first step to
perform immediately after removing the
case from any microwave oven or any
time you need to go near the internal
wiring after it has been plugged in. Do
not overlook this step—vour life may
depend on it!

A schematic showing all of the power-
generation components is usually glued
to the inside of the cover. A typical exam-
ple of such a schematic is shown in Fig 1,
which also appeared in last month’s
installment. How much of the controller
circuitry s included varies, but is likely to
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FIG. 1—HERE'S A TYPICAL MICROWAVE OVEN SCHEMATIC like the one likely to be
found pasted inside the unit's cover; this schematic also appeared in last month’s installment

of this column.

be minimal. Fortunately, all the parts in
a microwave can be easily replaced and
most of the parts for the microwave
generator readily available from
places like those mentioned later on in
this article.

Later on, when the repair is com-
plete, reassemble the oven in reverse
order. Be sure that vou do not pinch any
wires when reinstalling the cover. Fort-
unately, the inside of a microwave is rel-
atively wide open and that is not diffi-
cult to avoid. Make sure that all of the
metal fingers around the front edge
engage properly with the front-panel
lip. That is critical to avoid microwave
emissions should the waveguide or mag-
netron become damaged in any way.
Confirm that the screws vou removed
go back in the proper locations, partic-
ularly the one that grounds the cover to
the chassis.

are

Testing the Main Fuse

It the oven is dead, the main fuse is
the place to start. [Locate and remove it.
Usuallvitisa 1 by 1% ABC ceramic type.
‘lest it with an chmmeter. It should read
zero ohms. If it is blown, suspect prob-
lems with the interlock switches, high-
voltage capacitor, or high-voltage wiring.
If the fuse is good, but the oven makes a
loud humming sound when you attempt
1o cook, suspect the magnetron or high-
voltage diode. Somctinmes the fuse is
open for no good reason atall. A replace-

ment fuse may be all that is needed. But
check for other problems first; there is
usually a reason why a fuse blows.

Interlock Switches

With the oven unplugged (and a new
fuse installed if the original was blown),
put an ohmmeter across the AC input just
before the interlocks. Open and close the
door slowly several times—there should
be no significant change in resistance. If
vou spot any change at all, it should be no
more than a few ohms. If your reading
approaches zero while opening or closing
the door, check the interlock switches and
door alignment. (You may need to dis-
connect one side of the transformer pri-
mary since its resistance is a fraction of an
ohm. Refer to the schematic pasted inside
the cover.)

High-Voltage Components

WARNING: If you baven’t already
done so—and you should bhave—uwith
power disconnected, discharge the high-
voltage capacitor before going further!

It the oven passes the test for inter-
locks and door alignment, the Triac (f
used) might bhe defective. There could
also be a wire shorting to the chassis.
However, the most likely problems are in
the microwave generator. Use an ohm-
meter to quickly determine if the capaci-
tor, high-voltage diode, or magnetron are
a dead short (look for an open magnetron
filament too).

WWWwW.americanradiohistorv.com

Testing the High Voltage Diode

If the high-voltage diode has failed, it
can be either shorted or open. A short-
ed high-voltage diode is likely to cause a
loud hum trom the high-voltage trans-
tormer when a cook cycle is initiated.
The main fuse will probably not blow.

An open high-voltage diode will
result in AC instead of DC across the
magnetron with a peak negative value
(the only one that matters) about half of
what it should be. The result will likely
be little or no detectable heat but no
other symptoms.

The resistance measured across the
leads of the high-voltage diode should be
greater than 10 megohms in at least one
direction, when the diode is disconnected
from the circuit. However, its forward-
voltage drop will be too great (6 volts or
more) for a DMM to test properly. The
high-voltage diode can be tested with a
DC power supply (even a wall adapter
that delivers an output of at least 12 to 15
volts), a series resistor (to limit current),
and your multmeter. This will determine
proper behavior, at least at low voltages.

Figure 2 is the schematc of a simple
high-voltage diode test set up. The volt-
age drop in the forward direction should
be at least 6 volts with a few milliamps of
current, but might sometimes be some-
what higher (8 volts or more) with a few
hundred milliamps. If it is not shorted, it
is fairly safe to assume, for now, that the
diode is good.


www.americanradiohistory.com

Testing the
High-Voltage Capacitor

A shorted high-voltage capacitor will
blow the fuse instantly. An open high-
voltage capacitor will result in no heat,
but no other symptoms. The following
assumes no internal rectifier or other cir-
cuitry with the exception of a bleeder
resistor. Adjust procedures accordingly if
your oven is different.

HV DIGDE
UNDER TEST

o

GOO0D: a-10%
BHORTED: 0-2v
OPEM 08 REVERSED: 15V

FIG. 2—TESTING A HV DIODE is difficult
with a standard DMM so use this setup to
accomplish the task.

The resistance measured across the
terminals of the high-voltage capacitor
should be very high—several megohms
for a bleeder resistor. If it is less than 1
megohm, the capacitor is definitely
shorted. Unfortunately, a high resistance
does not prove that the capacitor is actu-
ally functional—it just shows that it is not
shorted with no voltage across it. If you
have a capacitance meter, check it for
proper value (should be printed on the
case), but even that does not prove that it
will not short when full voltage is applied.
Substitution is the only sure test.

Testing the Magnetron

Being the heart of a microwave oven,
the magnetron is likely to be an expensive
replacement part. Therefore, it would be
nice to determine reliably if your mag-
netron is indeed defective. A magnetron
with an open filament will result in no
heat, but no other symptoms. The bad
connection might be internal (in which
case the magnetron will need to be
replaced) or external at the filament ter-
minals (which might be repairable).

A magnetron with a short between the
filament/cathode and anode is likely to
cause a loud hum from the high-voltage
transformer and/or magnetron when the
cook cycle is initiated, but the main fuse

will probably not blow. A magnetron with
other faults might cause a variety of
symptoms including erratic or low out-
put power or intermittent operation.
Unfortunately, there is no totally defini-
tive way to determine if a magnetron is
good without actually powering it under
operating conditions. However, the fol-
lowing tests will catch most problems:

*You should read infinite resistance
between the filament connections to the
case, and a fraction of an ohm between
the filament terminals with the wiring
disconnected from the magnetron. While
measuring resistance from filament to
chassis, gently tap the magnetron to
determine if there is an intermittent
short. The most common magnetron
failure mode is the filament shorted to
the case but that might only show up
under power.

® Evidence of arcing (visible black-
ening around ventilaton holes in base
or a burnt odor) usually indicates a bad
magnetron.

® Meldng or other damage to the
antenna cover (bull-nose or bullet) might
be the result of arcing due to problems in
the oven cavity or waveguide (perhaps
operating with nothing in the oven) or a
defective magnetron. If any other prob-
lems are corrected, the bull-nose piece
itself can be pulled off and replaced if you
can locate one. (However, the bull-nose is
only visible after removing the mag-
netron from the waveguide or by using a
dental mirror through the microwave
window from inside the oven cavity.)

Replacement Magnetrons

Both original and generic replace-
ment magnetrons are available. Going
direct to the oven manufacturer will
guarantee a compatible magnetron, but
is by far the most expensive option. For
a typical oven, such a replacement could
be more than half the cost of a similar
new oven. In some cases (like Sears), you
may need to convince their service de-
partment that you are qualified to be
poking around inside one of their appli-
ances before they will consider selling
one to you, In some cases, original mag-
netrons may also be available from parts
suppliers—like MCM Electronics—at
somewhat less ridiculous prices. They
will be identified as original or genuine
along with the manufacturer and their
part number.

Generic replacement magnetrons are
available for the majority of microwave
ovens. These will almost certainly be

much less expensive than original parts.
Essentially, there is only one type of
actual device (at least for any similar
power range). The differences are most-
ly mechanical. However, quality may
vary. In some cases, the generic variety
may actually be better than the original.
See the parts sources listed near the end
of this article for details.

Testing the
High-Voltage Transformer

A shorted winding or short between a
winding and the core/chassis in the high-
voltage transformer might result in a
blown fuse, loud hum, overheating, aud-
ible arcing, a burnt aroma, or simply no
heat. An open winding is likely to cause
no heat, but no other symptoms. Dis-
connect terminals as required to make
the following tests:

® The resistance of the primary
should be 0.1 to 0.5 ohms (0.2 ohms is
typical).

® The resistance of the filament
winding is likely to be so low that it will
not be detectable with your multimeter.
The only measurement you can easily
make is to be sure that there is no short
to the chassis.

® Typical resistance readings for the
transformer’s high-voltage secondary are
in the 25- to 150-ohm range (depending
on the power rating of the oven) at the
high-voltage connection to chassis. An
open would be an obvious failure. How-
ever, a winding-to-winding short likely
would not cause enough of a resistance
change to be detected.

Testing the high-voltage transformer
more fully is difficult without fancy
equipment. Only major short circuits can
be identified in the transformer with an
ohmmeter, since the nominal resistance
of the windings is unknown. However,
open windings (not very likely) can be
located and other faults can be identified
by the process of elimination.

Wiring and Connections

Inspect the wiring—especially bet-
ween the magnetron, high-voltage trans-
former, and other components of the
high-voltage circuits—for signs of arcing
and excessive heating or burning. Arcing
may be the result of the wire scraping
against a sharp sheet-metal edge due to
poor placement and or vibration. A bit of
electrical tape may be all that is needed
to effect a repair.

Since the magnetron filament in par-
ticular uses high current, any resistance
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at the crimp-on connections will result in
heating, weakening of the lug, more
heating, and eventual failure or erratic
operation. Those connections should not
be loose—you should have to work at
removing them. However, note that
some lugs are of the locking variety and
require that you push a little tab before
you can release them. Check for loose,
burnt, or deteriorated lugs in the fila-
ment circuit (not just the magnetron). It
may be possible to repair those if they are
not too far gone (i.e., vaporized).

Thermal Protectors and Fuses

There are two types of devices that
may be in your oven that you need to
know about. Thermal protectors are
thermostats that open a set of high-cur-
rent contacts at a preset temperature.
They should reset when they cool off.
However, like a relay or switch, the con-
tacts sometimes deteriorate.

Thermal fuses will open at a preset
temperature but do not reset. They blow
and need to be replaced. At room tem-
perature, both types should read as a dead
short with an ohmmeter (disconnect one
terminal as there might be low-resistance
components or wiring that might other-
wise confuse your readings). Replace-
ments are available. You must match both
the temperature and current ratings. If
you suspect a bad thermal protector in
the high-voltage transformer primary,
clip a 100-watt light bulb or AC volt-
meter across it and operate the oven. If
the thermal protector is functioning
properly, there should never be any volt-
age across its terminals unless there is
actual overheating.

The Triac or Power Relay

Your oven may use either a Triac or
relay (or conceivably a combination of
both) to control power to the microwave
generator. In rare instances, there may
even be a relay on the high-voltage side as
well. A Triac could fail in a variety of
ways. A shorted Triac would result in the
oven coming on as soon as the door is
closed. It might also cause the power level
to always be on high no matter what the
touchpad setting.

An open Triac, or one that didn’t
respond to the gate, would result in no
heat and possibly other things like the
fan and turntable not working as well. A
Triac that didn't turn off would result in
the parts of the oven continuing to run
even after the timer counted to zero. A
Triac that had one half shorted would

result in a blown fuse due to it acting as
a rectifier pumping DC through the
high-voltage transformer. A Triac
where one half doesn’t properly turn off
would result in the main fuse blowing
when the cook cycle completed.

One quick way to test a Triac is to
measure the resistance across the MT1
and MT2 terminals (the power connec-
tions) with an ohmmeter. If good, you
should read a high resistance. A reading
of a few ohms means a bad (shorted)
Triac. But since Triacs can fail in
other—possibly peculiar—ways other
than shorting, substitution or bypassing
may be necessary to rule out all possibil-
ities. If a Triac is the cause of your prob-
lems, replacements are very easy to find
and substitutions are straightforward.

A defective relay can result in a variety
of symptoms. A relay with its contacts
welded (stuck) closed would result in the
oven coming on as soon as the door is
closed or the power level being high no
matter what the touchpad setting. A relay
that doesn’t close (due to defective con-
tacts or a bad coil) would result in no heat
and possibly other things like the fan and
turntable not working. If the relay is
totally inoperative, test for voltage to the
coil. If the voltage is correct, the relay
may have an open coil. If the voltage is
low or zero, the coil may be shorted or
the driving circuit may be defective.

If the relay makes a normal switching
sound, but does not correctly control its
output connections, the contacts may be
corroded, dirty, worn, welded closed,
binding, or there may be other mechan-
ical problems.

Obtaining Replacement Parts

A local appliance store may have com-
mon parts such as oven light bulbs and
fuses. For anything like an interlock
switch or magnetron, you will probably
have to go to a national distributor. The
following are good sources for all kinds of
consumer-electronics replacement parts,
including
parts:

®* MCM Electronics (VCR parts,
Japanese semiconductors, tools, test
equipment, audio, consumer electronics
including microwave oven parts and
electric range elements, etc.) Tel: 1-800-
543-4330; Fax: 1-513-434-6959.

® Dalbani (Excellent Japanese semi-
conductor source, VCR parts, other con-
sumer-electronics parts, car stereo,
CATV) Tel: 1-800-325-2264; Fax: 1-
305-594-6588.

common microwave-oven
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® Premium Parts (Very complete
VCR parts, some tools, adapter cables,
other replacement parts.) Tel: 1-800-558-
9572; Fax: 1-800-887-2727.

The following suppliers have Web
sites with on-line catalogs and list a very
extensive selection of microwave-oven
parts. There is a chance that the first two
may not want to sell to the general pub-
lic. However, it is definitely worth
checking as the public Web sites imply a
desire to deal with the entire Internet
community.

® Global/MPI/All Appliance Parts
(Their web site—http://www.allapplian-
ceparts.com—includes a very extensive
selection of microwave oven parts; nearly
50 different magnetrons are listed along
with little photos of each!) Tel: 1-800-
325-8488.

® AMI (Appliance Maintenance Inter-
national. Distributor of major appliance
replacement parts. Extensive on-line cat-
alog of microwave-oven parts with Web
pages for other major-appliance parts un-
der construction.) Tel: 1-800- 522-1264;
Fax: 1-800-442-3601; e-mail: microwav@
netins.net; Web: htp://www.netins.net/
showcase/microwav.

® Electronix, Corporation (Magnet-
rons, interlock switches, lamps, glass
trays, diodes, thermal fuses, couplers, lat-
ches, rivets, strrers, fans, waveguides, and
more.) Web: http://www. electronix. com/

Wrap Up

You are now “experts” at microwave
oven repair. Don’t believe me? OK, you
are wise. However, with the information
given in this and the previous two
installments of Service Clinic, and what
can be found at the Repairfaq (see be-
low) and Microtech (http://www.yup.
com/microtech) Web sites, you should
be able to deal with most common prob-
lems. Just think logically and above all
else, heed the safety guidelines.

For a more in-depth treatment,
there is at least one comprehensive
book that might be available in your
local public library: Microwave Oven
Repair, 2nd Edition, by Homer L.
Davidson, TAB Books, a division of
McGraw Hill, Inc., 1991, Blue Ridge
Summit, PA 17294-0850.

That’s all for now. Until next time, if
you have any specific questions, you can
contact me directly at sams@stdavids.
picker.com. For general information on
electronics troubleshooting and repair,
you can visit my Web site at http://www.

repairfaq. org. (EN|
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USE THE FREE INFORMATION CARD FOR FAST RESPONSE

Linear IC Applications:

A Designer’s Handbook
by Joseph . Carr

Butterworth-Heinemann
225 Wildwood Avenue
PO. Box 4500

Woburn, MA 01801-2041
Tel: 617-928-2500

Fax: 617-933-6333
$47.95

A fiction voiced
by many observ-
ers of the elec-
tronics world is
that analog elec-
tronics, the do-
main of the linear
IC, is dead, and
digital electronics
is taking over. It is
true that digital
electronics is
growing rapidly
and has already taken over many func-
tions previously performed in analog cir-
cuits. However, that doesn’t mean that
analog electronics is ready to die. There
are still jobs that are either best done by
analog circuits or where they are more
cost-effective. In fact, demand for analog
electronics is increasing and there is a
worldwide shortage of skilled personnel.

This book addresses that shortfall
and equips the reader to apply linear ICs
in a wide range of settings, and is filled
with practical applications of linear IC
circuits, mostly based on op-amps. De-
signing circuits for applications and
design principles are covered thorough-
ly. But more than that, the principles of
design for each class of circuit are trans-
ferable to other projects that are similar
in function. Aimed at electronics engi-
neers, the handbook prepares them to
apply linear ICs anywhere.

Each of the ten chapters is organized
in an easy-to-learn manner, with objec-
tives and a pre-quiz; followed by expla-
nations of different circuits, design prob-

CIRCLE 338 ON FREE
INFORMATION CARD

lems, and solutions, with examples and
illustrations; and ending with a summary,
a recap, student exercises, and problems.
Subjects included are: nonlinear applica-
tions, signal-processing circuits, mea-
surement and instrumentation circuits,
integrated circuit timers, IC data-con-
version circuits, audio applications, com-
munications applications, analog multi-
pliers and dividers, active-filter circuits,
and tfoubleshooting discrete and IC
solid-state circuits.

Free supplemental software is avail-
able on the Butterworth-Heinemann
Web site.

Catalog #9740

Digi-Key

701 Brooks Avenue South

Thief River Falls, MIN 56701-0677
Tel: 1-800-344-4539

Fax: 218-681-3380

Web: www.digikey.com

Free

The latest cata-
log from Digi-
Key  contains
480 pages filled
with tools and
parts for elec-
tronics hobby-

#1
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Paitara?

ists and pro-
fessionals. Pro-
ducts are

CIRCLE 339 ON FREE
INFORMATION CARD

grouped into fif-
teen categories:
connectors, cable assemblies, and IC
sockets; semiconductors, ICs, transistors,
diodes, and rectifiers; crystals and oscilla-
tors; inductors, coils, and filters; capaci-
tors; audio products; resistors, poten-
tiometers, thermistors, and ZNRs;
switches; wire; tools, solder, and hard-
ware; fuses; fans; batteries; transformers,
power supplies and test equipment; and
optoelectronics, LEDs, LCDs, lasers,
and displays.

Many major manufacturers’ prod-
ucts are represented. This catalog fea-

tures many new products, such as logic
ICs from Toshiba, flash memory and
EPROMS from Advanced Micro De-
signs, surface-mount inductors from
Panasonic, digital panel meters from
Jewell, and 7-segment LED displays
from Lumex.

Hlectronic Components
Selection and Application Guidelines

by Victor Meeldijk

Fobn Wiley & Sons, Inc.
605 Third Avenue

New York, NY 10158-0012
Tel: 800-225-5945

Web: bttp://www/wiley.com
$95

Aimed at elec-
tronics engineers
and technicians,
sales staff, mar-
keting personnel,
and other electro-
nics professionals,
this source book
incorporates a
vast amount of
current informa-
tion from thous-
ands of catalogs, reference books, text-
books, newsletters, trade papers, and
journals. The information is organized
logically and cross-referenced to provide
easy access to crucial component specifi-
cations and instructions. Clear, direct
presentations make even complex tech-
nical information comprehensible for
non-technical professionals as well as for

those with electronics backgrounds.
The book helps users select the best
component for any application. It covers
the entire spectrum of electronic compo-
nents in use today. The book explores
the latest innovations and trends in the
field, and covers all aspects of compo-
nent design and application. .It helps
electronics professionals understand the
Continued on page 40
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TIRED OF . ..

here. Then we'll all feel better. So, to get
the ball rolling, ... the two at the top of
my list are Java and the Internet. As you
might suspect, it’s not the things them-
selves that bug me, but the hype sur-
rounding them. Let’s take ‘em one at a
time.

The Internet

The Internet bugs me because during
the past two years, society has trans-
formed it from a nice quiet private little
postal and information service for geeks
and nerds into a huge, crowded, noisy,
over-commercialized shopping mall clut-
tered with the kinds of people I would
never have anything to do with in “real”
life. O give me a home....

Why is that? An analogy occurred to
me. The computer has swallowed every-
thing it has touched, for example, digital
typography, audio and video processing
(still underway), and corporate secretar-
ial pools. Maybe it is now the computer
itself that is begin subsumed within a
larger revolution.

A related aspect is loss of innovation.
There is precious little innovation
involved in anything to do with the
Internet. Experiencing life through a
browser may seemn innovative to some,
but I find the paradigm simple-minded,
and the implementation atrocious. What
passes for innovation—HTML, spin-
ning globes, click-and-go, so-called elec-
tronic commerce (EC)—to me resemble

COMPUTER CONNECTIONS

IEW THIS AS THERAPY. ’'M IN A BAD MOOD (;-)). 'M REALLY
CERTAIN THINGS. I'M GOING TO TELL YOU
WHAT BUGS ME (COMPUTER-WISE, OF COURSE). THEN YOU CAN

TELL ME WHAT BUGS YOU. I'LL COMPILE A LIST AND PUBLISH IT

warmed up leftovers more than a hearty
meal for a grownup.

Actually, that’s not true. EC is not left-
overs; it’s the driving force behind most
of what’s happening on the Internet
today. Don’t get me wrong. Having
access to solid information, be it tech
support, computer science, or anything in
between, is great. But blatant commer-
cialism and greed are clogging the air-
waves and polluting the paradigm.

"The latest instance of this is so-called

.;w.':"dh’

“| “W\}M "
B ﬂ:l &

éy nrf%'

BY JEFF HOLTZMAN

The Internet, Java, and Hype-Aplenty

push technology, which is being dis-
cussed everywhere from trade journals
to Time magazine. Push is a means for
vendors to shove commercial advertising
down our throats via the browser para-
digm. We already have major bandwidth
problems. Now they want to start run-
ning sewage through the supply lines.
What's wrong with this picture?

OK; that’s enough for now. Let’s turn
to Rant Number Two.

Java

Java is a programming language based
on C++, but without some of the danger-
ous features of the latter, primarily point-
ers and dynamic memory management.
Java is going to change the world, accord-
ing to the hucksters. Sun Microsystems
(“the network is the computer”) promises
“write once, run anywhere,” but recent

procedure TRainform, AboutlCIick (Sender: TObject): =l
hegin
Shavibout Box:

@a‘xk&m Dld.\d =

go.b».o-i %

- bolend com 80

.
L]

end:

THainform. D 3 e1Click(Sender: TOh)

begin
with DocSourcefrm do
hegin

Memai.Lines.Clear:
Kemo1.Lines. Add(ldjustlineSreaks (HTML1. SourceText
Merol.8elStart := O:

end:
end:

Procedure TMainForm. StoPBErClick (Sender: TORIECT):
‘begin

HTHL1.Cancel (' Cancel'):
: HTAL1EndRercieval (n1l);
end;

DELPHI 3.0 IS FASTER, more powerful, and easier to use than any other rapid—applica-
tion development system, but can it save Borland?
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reports indicate that even the inital
implementations of the Java Virtual
Machine (the thing that makes Java pro-
grams platform independent) show com-
patibility problems, not to mention wide
disparities in performance.

Personally, T would be surprised if
those platform-specific discrepancies
don’t increase as JVM vendors (Micro-
soft, IBM, NetScape, etc.) tweak the code
to enhance performance or provide spe-
cial capabilities. Microsoft has unabash-
edly and overtly stated its intention to do
just that. It is making the Win32 API
available to Java developers. Said devel-
opers will then wittingly or otherwise
start to take advantage of said platform-
specific APIs. The result is that pretty
soon Windows Java programs won'’t run
anywhere else.

Then, as long as MS owns those pro-
grammers—i.e., sells them the tools—it
doesn’t care what language they code in.
And coincidentally enough (or, maybe
not), the company is working hard at
integrating all its development tools,
from C/C++ to Basic to Java, into a sin-
gle development environment. Sure,
you can probably write “pure” Java pro-
grams in Developer’s Studio, but will
you be able to resist the temptation to
enhance performance or capabilities by
dropping into native APIs?

Meanwhile, all those budding Java
developers are busy producing some
pretty compelling applications. Let’s see,
Corel Corp., is rewriting WordPerfect
and related apps in Java. Now there’s a
compelling activity, one bound to turn
the tide against Microsoft Office. Then
there are all those wonderful applets
running in our browsers presenting
scrolling headlines, spinning globes, and
so on. Oh, and every computer game
ever written is being ported to Java. Yes
sirree, | always wanted to play Tetris in
my browser, and no thanks, I don’t want
to play it if it happens to be written in C
or Delphi. I only want to play games
written in Java.

Huh? I don’t think so. The vast
majority of people know nothing and
could care less about the language the
programs they use are written in. Do I
care about the brand of wrench used to
tighten the lug nuts on my car? Noooo!

The Java “standard” has been under
Sun’s control from the beginning. The
company is making moves to gradually
release chunks of it to impartial interna-
tional-standards organizations. But Sun
still wants to maintain overall evolution-

ary control. No one ever accused Micro-
soft of employing tactics like that. No
sir, not Microsoft; and not Sun either—
right?

I read a comment recently in which
someone stated that the biggest benefit
Java may bring is to introduce object-ori-
ented programming to the mainstream
of programmers. That truly would be a
benefit, but doesn’t that thereby relegate
Java to the status of a teaching lan-
guage, much like Pascal? Never mind
the fact that there are more than
600,000 Delphi/Pascal programmers out
there, including yours truly, producing
real-world applications to solve real-
world problems. So I think that Java may
catch on in that sense, but that it will
never attain the status the hypesters
would have us believe.

Is learning Java a good career move?
I wouldn’t suggest investing everything
you've got (either financially or emo-
tionally) into Java. But once you get past
the trivial stuff, Java, Delphi, and C++
are so similar that a thorough grounding
in one will make learning another rela-
tively quick. Java may be getting the
headlines, but for now, C/C++ is what
appears in the classifieds.

Small(er) Rants

One thing I really do like about NT
4.0 is the Task Manager (TM). You can
view it by right clicking the taskbar. TM
displays summary information about the
applications and processes currently run-
ning. It also provides graphs and numer-
ic indicators of memory and CPU uti-
lization. You can configure TM to dis-
play an iconic version of the CPU uti-
lization chart in the taskbar. That way
you can keep tabs on how busy your sys-
tem thinks it is.

It is instructive to watch that graph
during various types of operations, such
as modem downloads, LAN-based file
copies, and simply running application
programs. It is especially interesting to
watch the graphs associated with cer-
tain application programs, for example,
Microsoft Visual SourceSafe 4.0, and
Microsoft Access version 7.0. Loading

RESOURCES

Daiphi 3.0

Borland Intl., Inc.

100 Borland Way

PO Box 660001

Seotts Valley, CA 95067-0001
Tel; 800-233-2444

Interniet; www. borland.cam.
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either program pegs the meter at 100%,
even in an idle state.

Delphi 3.0

Speaking of Delphi, Borland has just
released version 3, and it is a major
upgrade.

A new (to Delphi) technology called
Packages allow applications and run-
time libraries to be segmented more
intelligently. Under prior versions, a
simple “Hello world” application took
up on the order of 200K of memory.
Now such a program can be compiled in
10K. Not that many people really care
about efficiency anymore; but Internet
downloads of ActiveX controls can hap-
pen at an acceptable rate using Packages.

And speaking of ActiveX, Delphi 3
now fully supports the underlying archi-
tecture, COM (Component Object
Model). COM is a serious attempt by
Microsoft to deploy objects that can
communicate across language bound-
aries (e.g., Delphi to C+4+), process
boundaries (MyApp to YourApp running
on the same machine), and, using Dis-
tributed COM (DCOM), machine
boundaries (MyApp on my machine to
YourApp running on your machine),
while also providing a robust means of
component versioning and evolution.
COM/DCOM does not yet provide
much in the way of cross-platform sup-
port, but Microsoft has enlisted third
parties to aid in ports to a variety of
mainframe and UNIX environments.

That means Delphi can create
ActiveX controls for decorating Web
pages (so there, Java!). It also means that
Delphi can create complex database and
manufacturing systems that distribute a
variety of processes across multiple
machines. For example, I am in the final
stages of a custom publishing system
written in Delphi that literally distrib-
utes custom database, “manufacturing,”
and management/control modules ac-
ross an NT 4.0 network. The manufac-
turing module uses a proprietary script-
ing language to build up high-level page
descriptions, which are then compiled
into PostScript and fed to a queue man-
ager, and eventually to a high-speed
tabloid-format color laser printer.

Delphi 3 includes a fancy code edi-
tor, like that in the latest release of
Visual Basic (VB), that provides con-
text-sensitive syntax help for Object
Pascal, Windows API calls, and even
your own routines. VB supports only
internal syntax assistance.
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Whatever
you’'re

looking for...
look to NTE!

1

WINDRRFT SCHEMATIC CAD SOFTWARE PROGARM

Now available
in Low-cost
2.0 CD-Rom

Version

e T TTEe
US. Version Only

. * User-definable Parts Pallette for
20 frequently used parts

* Works with Windows®

» Imports BMP graphic files

+ True-type fonts

* Design statistics and on-screen pin
count indicator

* Improved editing functions

* 200-pin capacity (upgradable to
higher pin capacities)

For CAD Software literature,
use reader service #..........

or call 1 (800) 683-6837.

Visit our w_ebsite at
www.nteinc.com

NTE ELECTRONICS, INC.

ACTION, NOT EMPTY PROMISES
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There are tons of smaller new fea-
tures, including more and better Internet
components (oh joy), and more and bet-
ter components for creating apps that
look like Microsoft apps (oh joy). There
is also an amazing device Borland calls a
“decision cube” that allows you to embed
an extremely powerful cross-tab report
generator (with graphing) into your apps
and dynamically establish query parame-
ters, perform roll-ups and drill-downs,
and so forth.

Although not quite as fast as C/Ce++,
the code produced by Delphi runs like
lightning in comparison with other envi-
ronments like Visual Basic (despite recent
Microsoft’s claims to the contrary). And
the new package technology blows VB’
run-time engine out of the water in terms
of storage and download efficiency.

Delphi is fully object oriented, sup-
ports pointers and dynamic memory
allocation, and can call (and be the
object of any callback of) any Win32
API. Delphi can build console-mode
apps, but they run only under Win32
(i.e., a “DOS box™). Borland has basical-
ly frozen development on the 16-bit ver-
sion, which is included with the 32-bit
versions. Delphi has its own component
architecture, called VCL, but Delphi 3
can compile just about any VCL control
into an ActiveX control with little or no
recoding. Delphi also has strong inter-
operability with Borland’s C++ Builder,
which more or less puts a C++ engine
inside the Delphi IDE.

I have spent the better part of the past
year working in Delphi, and I have
extremely ambiguous feelings about it
On one hand, I love Pascal as a language;
itis by far the most elegant computer lan-
guage I have ever used. Delphis IDE
(Integrated Development Environment)
has a slick look and feel that is unmatched
by any in any language I have ever used.
The new version supports debugging
DLLs directly under the IDE.

On the other hand, Borland has expe-
rienced deep troubles the past few years,
and is not out of the fire yet. Late last
year, Microsoft managed to lure the chief
Delphi architect, who had been with the
company for more than a decade. Since
then, there has been a steady brain drain.
In fact, Borland has taken Microsoft to
court over what it calls Microsoft’s anti-
competitive practices in this area.

When Delphi first came out about
two years ago, there was little interest in
it in my part of the country. Interest
gradually grew to the point where finding

WWW.americanradiohistorv.com

work was easy. But interest has definitely
been on the wane the past few months, at
least prior to the introduction of Delphi
3. We'll see if that makes any difference.
Otherwise, and I hate to say it, Visual
J++ 1s looking more and more appealing.
Let me know what bugs you; contact me
via e-mail at jkh@acm.org. N |

NEW PRODUCTS
continued from page 28

TVs, and oscilloscopes. The CRT tester’s
full dynamic range allows for the testng
of older CRT as well as the new models.
Simply connecting one of the six supplied
adapters allows the user to test virtually
all the new CRTs without resetting setup
switches. It also tests all three guns of
color CRTs and displays the results
simultaneously with interpretaton-free
“Good/Bad” results.

The CR7000 provides full bias ranges,
a sliding “Good/Bad” scale, and “Lo- and
High-Level” emission tracks, as well as
testing all gun elements for shorts or
leakage. The analyzer has six levels of
“Progressive Restoration,” a self-limiting
shorts-removal function, 'and a broad
restoration range. In addition, Sencore
has newly designed the sockets to allow
easy connection to hard-to-reach CRT.

Sencore’s CR7000 “BEAM-RITE”
CRT Analyzer and Restorer costs $1995.

CIRCLE 25 ON FREE INFORMATION CARD

SENCORE INC.

3200 Sencore Drive

Sioux Falls, SD 57107

Tel: 800-SENCORE or 605-339-0100
Fax: 605-339-0317
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i " create the kinds of full-featured, powerful most powerful computer system available
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over the next 10 years, with as many as e You start with BASIC building your Send for your FREE catalog today!
400,000 new jobs opening up by 2005. conﬁmreate and modify See how NRI can give you the programming

Now, with NRI, you can get the new several programs of your own. skills, the full-featured computer system,
skills you need to build a top-paying career « You move on to master C, a sophisticated and the state-of-the-art software you need to

L (})lr. part-timteht}gslicriless of your language that's become the programming 8¢t Started in this top-paying field.
own — in this high-growth field. tool of choice for a variety of applications. If the coupon is missing, write to us at
Learn today’s hottest languages! * You're then ready to explore Visual Basic, NRI Schools, 4401 Connecticut Avenue,
With NRI's unique Discovery Learning a high-level, object-oriented language NW, Washington, DC 20008.
Method, you get hands-on programmin designed specifically for creating programs 1 i .
youe | g in a Windows 95 environment. CALL 1-800-321 4634’ Ext. 2747

experience as you master today’s most
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continued from page 33

many types of devices currently available,
streamline the component-selection pro-
cess, avoid component over- and under-
specification problems, understand de-
vice parameters, and reduce costs.

Lasers, Ray Guns & Light Cannons:
Projects from the Wizard's
Workbench

by Gordon McComb
McGraw-Hill Companies
11 West 19 Streer
New York, NY 10011
Tel: 800-2MCGRAW
Fax: 212-337-4092
$21.95

This 413-page
paperback book
is geared to the
i hobbyist, either
expert- or student-
level, and shows
how to build over
88 laser and op-
tics projects using
inexpensive, easy-
to-obtain compo-
nents. Those projects include building a
laser ray gun, putting on a professional
light show, creating holograms, as well as
performing dozens of experiments.
Other construction projects can detect
intruders around a perimeter, measure
precisely the speed of light, perform
laser “snooping,” transmit data with
lasers, and carry your voice over a beam
of light.

The projects are presented with step-
by-step simple instructions, and many
clear illustrations accompany the in-
structions. The complete and field-test-
ed plans include many projects that are
suitable for science fairs.

The book is organized into 25 inde-
pendent modules. There is scientific his-
tory and theory, as well as instructions
for the projects themselves, both basic
and advanced. In addition, there are
chapters on tools for laser experimenta-
tion, buying laser parts, and computer-
controlled laser projects. Appendixes
guide you to other sources and suggest-
ed reading, and the book has a complete
index and glossary.
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Electronic Parts and
Accessories Catalog

Parts Express

340 East First Street

Dayton, OH 45402-1257

Tel: 800-338-0531

Fax: 937-222-4644

e-mail: sales@parts-express.com
Web: hrtp://www.parts-express.com
Free

Geared toward
the consumer-
electronics
industry and the
technical hob-
byist, this 244-
page catalog fea-
tures full lines of
electronic parts
and accessories.
It includes an im-
pressive selection of raw loudspeaker dri-
vers for home and automotive app-
lications, CATV and VCR repair parts,
semiconductors, tools and technical aids,
home-theater and home-automation
products, test equipment, alarm systems
for home and car, computer accessories,
chemicals, telephone products, wire,
connectors, speaker-design software, cel-
lular-phone accessories, stage lighting,
professional sound equipment, and
instructional books and videos.
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Semiconductor Catalog 1997

NTE Electronics, Inc.
44 Farrand Street
Bloomfield, N7 07003
Phone: 800-683-6837

Fax: 800-683-3338
Web: bttp://www.nteinc.com
Free

This comprehen-
sive reference
contains more
than 4000 NTE
semiconductors
matched to over
259,000 Amer-
ican, Asian, and
European coun-
terparts. The
guide is well suit-
ed for use in in-
dustrial, consum-
er, commercial, and other applications.
It also provides information on replace-

e
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ment considerations, mounting tech-
niques, accessories, and hardware.

The eighth editon features hundreds
of new devices, including surface-mount
CMOS and Zener diodes, logic-level
MOSFETS, 1600-volt SCRs, voltage
regulators in isolated TO-220 packages,
and ultra-fast rectifiers. Additions to
existing lines of bi-directional and unidi-
rectional transient suppressors, power
MOSFETS, and power and Darlington
transistors are also listed in the catalog.

The entire catalog can be accessed
directly on NTEs Web site, noted
above.

Serial Communications Data
Acquisition and Control Products
1997 Catalog 22

B&rB Electronics Manufacturing Company
707 Dayton Road

PO. Box 1040

Ottawa, 1L 61350

Tel: 815-433-5100, ext. 200

Fax: 815-434-7094

e-mail: catrqr@bb-elec.com

Web: bttp:/fwww.bb-elec.com

Free

This 40-page cat-
alog shows solu-
tons to computer
serial-port con-
nection problems.
Port-mounted
Interface Con-
verters allow you
to connect in-
compatible inter-
faces and commu-
nicate at distances
of up to 4000 feet. New product high-
lights include a S-port smart switch,
which may be daisy-chained to connect
up to 17 devices to one serial port; a port
reverser; signal conditioning modules;
pH electrodes; a variety of bridge-type
outputs; optoisolators; surge protectors;
and security devices. Also featured are
digital multimeters designed to read low-
voltage communications-line signals,
some with built-in memory and the abil-
ity to download to a PC. Three new
PCMCIA Cards for parallel, serial and
multiport applications are shown.

The entire catalog can also be
accessed directly on the Web site noted

above, x|
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Eavesdrop omthe sounds of th:l;deep

with thandbeld device! s

A — M

silent—the raucous deep would

be a better name, Most of us are
aware that marine mammals make
sounds or noise for communication,
searching for food, self-defense, or
other reasons. Shrimp, for example,
make a clicking or popping sound
that might be caused by the move-
ment of the parts of their shells,
legs, or jaws. A certain breed of fish,
called a Drum, makes a sound very
much like, well, a drum.

Man-made devices, such as boat
motors and ship engines add fo the
noise of the marine environment. In
fact, the oceans are so filed with
sounds and noises, it can be difficult
(or impossible) to determine what
the wvarious noises are. A safe
assumption is that any marine life
that is much larger than a micro-
scopic organism will make noise.

A swimmer or diver in the ocean
will not hear much in the way of
sound, except perhaps during a
close encounter with a medium or
large marine mammal such as a
whale or dolphin. The sound is

I n truth, the silent deep is far from

S T

there, but we can’t hear much of it
because our ears are designed to
work in air rather than water.

Most of us have heard of the
marine-sonar and passive-listening
devices that were developed
before World War II. Their use was,
and is, essential in both submarine
and anti-submarine warfare. It is
known that schools of fish and
marine mammals would often foul
up those sonar operations. We can
use that fact to listen 1o, or eaves-
drop, on the denizens of the deep.

The Marinelife Accustic Sensor
project described here is an
electromechanical listening device
that works on the same principle as
the passive sonar devices in sub-
marines. It has the same basic
components: an acoustic frans-
ducer, a high-gain amplifier, and
connections for haadphones,
speakers, or a tape recorder. It is
small, lightweight, compact, and
battery operated. Those features
make it easy to use the Marinelife
Acoustic Sensor in a large boat, a
small boat, a rowboat, or even a

WwWWWwW.americanradiohistorv.com

canoe. You can even use it off a
pier or a bridge.

About The System. The Marinelife
Acoustic Sensor is built around an
LM386 high-gain audio amplifier.
That IC is aole to drive a 4-, 8-, or 16-
ohm speaker or headphones with
at least 250 mW of power.

The fricky part of the system is
the receiving fransducer. It will be
immersed in a hostile saltwater
environment, so it must be water-
prcof. A regular microphone could
be made waterproof, but that
would interfere with the micro-
phone’s sensitivity. Any fransducer
for listening to underwater sounds
must be quite sensitive, so a water-
proofed microphone would be use-
less for our needs.

However, a device exists that is
almost perfect for the job at hand.
It is a piezo-electric tfransducer,
which is usually used to make
sound. It can also act as a sound
receiver. It consists of a thin, round,
brass disc, alittle under 1%-inchesin
diameter. Bonded to the surface of
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Fig. 1. The Marinelife Acoustic Sensor is a simple headphone amplifier built around an LM386
amplifier chip. A piezo-ceramic transducer picks up sound from the water. There are two different
versions of the LM386, depending on what voltage battery you will be using.

the brass disc is a thin ceramic
wafer of barium titanate. The wafer
is coated with a thin layer of silver
that forms a second contact. Like a
quartz crystal, the barium fitanate
will physically vibrate when an AC
signal is applied to it. It will also gen-
erate a voltage when pressure is
applied to it—just like a micro-
phone. That piezo-electric effect is
perfect for a waterproof acoustic
sensor. With a cable aftached to
the two plates (the brass and the
silver), we can amplify the generat-
ed voltage and hear the vibrations
that are striking the sensor. Encap-
sulating the sensor with an insulat-
ing and waterproofing material will
ressult in a marine acoustical frans-
ducer. It will be very sensitive, water-
proof. and able fo withstand the
harsh saltwater environment of the
ocean. '

About The Circuit. The schematic
diagram in Fig. 1 shows that the
heart of the circuit is, as previously
mentioned, IC1, an LM386 audio-
amplifier IC. The inverting input is
grounded and the input signal from
J1 is fed to the non-inverting input
through volume control R1. The
overall gain of IC1 is set by C1.The
output, pin 5,is AC-coupled to J2 by
C2.The output of IC1 is bypassed to
ground with C3 and R2. That will
prevent radio-frequency interfer-
ence from affecting the circuit.
Additional protection from AC sig-
nals is provided by C4.

Construction.

Marinelife Acoustic Sensor can be
buitt on either a perfboard or a print-
ed-circuit board. If you choose to
use the PC board approach, a foil
pattern has been provided. Should
you choose to use the foil pattern,
the parts-placement diagram in Fig.
2 should be followed for the correct
component location and wiring.
The usual precautions for han-
dling semiconductors should be fol-
lowed during assembly. Be sure to
observe the polarity of the elec-
trolytic capacitors when inserting
them info the PC board. If those
components are installed back-

B1 .
L f--—-1F—

Mdmada@kicanradicohistan, cam

" PARTS LIST FOR THE °
MAHINEI.IFE ACOUSTIC
SENSOR

Capacitors 3
Cl—10-pb, 6-WY DT, E:bsi.-lmlvtlu
C2220-uF, 6-WVDC, elecirolytic
C3-0047-pF. ceramic-dise
C4--0.1-pF, metal-film 4

Resistors

R 10.000-0hm potentiometer
{integral with 51-—see text)

B2 10-ohm, '4-watt, 5% carbon-film

“Additional Parts and Materials

TCE—TM3B6N-1 or LMIBEN-3 audio
amplifier, integrared civeuil (see lexi)

CBI—bf- or Y-volt battery

31, J2—Mini stereo or mﬂﬁi} phioric

o ok

$1—Single-pole, single-throw smtch
tintegral with R1--see text)

THi—Piero-ceramic disc, see text

Batiery clip, case (RadioShack 270-211

¢ o similar), label, knob, PC board, .
‘potting compound, wire, mlder
hardware, etc.

£

%

wards, the circuit will be destroyed
and the capacitors might explode!

There are two versions of the
LM386 that can be used in the
Marinelife Acoustic Sensor. The
LM386N-1 is rated for a 250-mW
oufput with a 6-volt supply, while
the LM386N-3 can put out 500 mw
at 9 volts. The LM386N-1 will draw

f o] o]
‘ ] | J2
. )
c2
|
ct i
—C4— + J

The circuit for the  Fig. 2. Use this parts-placement diagram if you are going to use the foil pattern included here.
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Fig. 3. The MarineLife Acoustic Sensor fits easily into a hund-held case that includes a battery com-
partment. Using a potentiometer with an integrated on-off switch for Rl and SI makes operating the

Acoustic Sensor easy.

less power from a 9-volt baftery.
That part will give you longer bat-
tery life, but the sound will not be as
loud. As with most designs, there is a
tfrade-off between performance
and economy. As either will work,
the choice is yours.

Select a suitable case fo hold the
PC board, baftery, and controls.

One type of case is a split-type with
an accessible battery compart-
ment. Those types of cases some-
times come with a removable end
panel. Having such a panel makes
driling the holes for the jacks and
conftrols easy. A suggested arrange-
ment using that type of case is
shown in Fig. 3.

WWw.americanradiohistorv.com

If you use stereo jacks for J1 and
J2, be sure to wire both channels
together. That way, both mono and
stereo plugs can be used—espe-
cially with stereo headphoneas.
Switch S1 can be either a separate
switch or integral to R1. The second
arrangement is preferred and lets
the Marinelife Acoustic Sensor be
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Fig. 4. The acoustic sensor itself is simply a
barium-titanate transducer with an audio cable
attached to it (A). To assemble the sensor. place
the transducer in a plastic cup (B). The brass
side should be facing down. Fill the cup with
pouting compound or acrylic casting plastic
(C). After the compound cures, remove the mold
(D). The sensor is then ready to go.

|-- ——— 2.3/8-INCHES —,..,|

Here's the foil pattern for the MarineLife Acoustic Sensor. The circuit is simple enough to fit on a

small, single-sided PC board.

operated like a radio—the volume
knob turns the unit on and off.

Building the Sensor. The barium
titanate disc used for TD1 can be
salvaged from a piezo buzzer. They
are also available from various
mail-order sources. The transducer
cable is a single-conductor vinyl-
jacketed shielded microphone or
audio cable. It should be long
enough to reach to the water from
wherever you plan to use the sys-
tem. You should also consider the
depth of the water in which you will
be using it. A 100-foot cable is not
excessive and will not attenuate
the signal enough to notice. How-
ever, that's a lot of cable to deal
with, especially when rolling and
unrolling it.

Strip one end of the wire about 1
inch and separate the shield from
the inner conductor. Strip the end of
the exposed center conductor
about /s inch.Tin both the wires and
the braid. Carefully tin a small area
on the brass disc and on the sil-
vered back of the wafer. Solder the
shield braid to the brass and very
carefully solder the center conduc-
tor to the silver. Do not overheat the
silver, and do not stress or bend the
cable at the disc. The silver coating
is very delicate, and will peel off the
disc with very little effort. Follow Fig.
4A for that procedure.

A small plastic or metal cup
about 1-inch deep and large
enough in diameter to hold the sen-
sor will be used as a mold. Place the
disc in the cup so that it is flat
against the boftom (Fig. 4B). The
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mold will then be filled with an elec-
frical potting compound such as
ScotchCast. Potting compounds
might be difficult to find through
mail-order companies, so a well-
stocked local electronic supplier
might be a better source. An alter-
native is to use a clear acrylic-cast-
ing resin that is available from most
art and craft supply stores.

The compound is mixed accord-
ing to the manufacturer’s directions.
Pour the compound into the cup as
shown in Fig. 4C. After the com-
pound is cured, remove the sensor
from the cup and solder a plug
onto the other end of the cable. The
completed sensor should look like
the illustration in Fig. 4D.

Testing. Testing the Marinelife
Acoustic Sensor is very simple. With
S1 off, connect a battery to the cir-
cuit and plug in the fransducer intc
J1 and a set of headphones or ¢
speaker into J2. Turn S1 on and
rotate R1 to one-guarter volume.
Tap the transducer with your finger-
fip. You should hear some sound.
Gradually advance the volume
control until the maximum comfort-
able volume is reached.

Using the Sensor. Of course, you
will need a source of underwater
sound to perform the final checkout
of the system. Either the ocean of a
saltwater aguarium will do. Simply
dunk the sensor into the water and
start listening. Although the author
has not tested the Marinelife
Acoustic Sensor in fresh water, it
should also work there, Q
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cientists at the government’s
s National Institute of Standards

and Technology (NIST) have
made an advance in low-tempera-
ture superconducting electronic
technology that could lead to re-
placement of the DC-voltage stan-
dard with a fast, programmable, AC-
voltage standard. The new standard
would make use of the AC Josephson
effect, where an alternating current at
a known frequency is applied across
a Josephson junction and the current-
voltage curve that results exhibits
equally spaced, constant-voltage
steps. A Josephson junction is made
up of two superconducting elec-
trodes with a thin barrier between
them, usually an insulator ot a nor-
mal metal.

*This device will have worldwide im-
pact on instrument manufacturers
who require improved standards for
calibrating D/A and A/D converters,
international standards laboratories,
and industrial and military standard
laboratories,” says researcher Samuel
Benz, of NIST's Boulder, CO, laboratory.
“The average customer may not
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Fig. 1. The current-voltage characteristic
curve for a 400-junction series SNS array
at 4°K with no microwave power applied
(A)and at 7.5 GHz (B).

A New VOLTAGE
STANDARD

Learn how superconductor technology is being used
to create a new, programmable, and super-accurate

AC-based voltage standard.
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Fig. 2. Here are the current-voltage curves for each of the different arrays (512, 1024,
2048, and 4096 junctions) and for the all the arrays connected in series (8192
junctions) when biased by an 11-GHz microwave waveform. The power and junction
uniformities were sufficient 1o operate all segments at the same microwave power and
DC bias. That is the ideal operating condition for a programmable voltage standard.

notice, but the programmable volt-
age standard may ultimately improve
the ability of power companies to
accurately measure the power deliv-
ered to consumers.”

Creating a New Standard. Figure 1
shows the voltage-current charac-
teristic curves for a 400-junction su-
perconductor-normal-superconduc-
tor (SNS) array. Scientists at NIST's
Electromagnetic Technology Division
have fabricated and tested arrays of
4,096, 2,048, 1,024 and 512 SNS junc-
tions using niobium-paladium and
gold-niobium. They also have built a
microwave circuit that provides uni-
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form microwave power distribution so

that each junction has constant volt-

age steps with the same bias-current

raonge. Each array showed constant

voltage steps of at least 1 milliampere

amplitude with the same applied mi-

crowave power (see Fig. 2). When all

the arrays were measured in series,
the power distribution was suffi-
ciently uniform to achieve millam-
pere-wide steps.

With a four-fold increase in the
number of junctions, the researchers
believe it should be possible to dem-
onstrate a programmable voltage
standard with a range of plus-or-
minus one volt, 15-bit resolution, and
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TIPS FOR MAIL ORDER
PURCHASE

it Is impassible for us to verify the claims of ad-
vertisers, including but not limited to product
availability, credibility, reliability and existence
of warranties. The following information Is pro-
vided as a service for your protection. It is not
intended to constitute legal advice and readers
are advised to obtain independent advice on
how to best protect their own interests based
upon their individual circumstances and juris-
dictions.

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

2. Understand the seller's return and/or refund
pollcy, including the aliowable return period, who
pays the postage for returned merchandise and
whether there is any “restocking” or “return”
charge.

3. Understand the product’s warranty. |s there
a manufacturer's warranty, and if so, is it for a
U.S. or foreign manufacturer? Note that many
manufacturers assert that, even if the product
comes with a U.S. manufacturer's warranty, if you
purchase from an unauthorized dealer, you are
not covered by the manufacturer's warranty. If
in doubt, contact the manufacturer directly. In
addition to, or instead of the manufacturer's war-
ranty, the selier may offer its own warranty. In
either case, what is covered by warranty, how
long is the warranty period, where wiil the prod-
uct be serviced, is there a charge for service, what
do you have to do to obtain service and will the
product be repaired or replaced? You may want
to receive a copy of the written warranty before
placing your order.

4. Keep a copy of all transactions, including
but not limited to cancelied check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesper-
son’s name.

5. Hthe merchandise is not shipped within the
promised time, or if no time was promised, with-
in 30 days of receipt of the order, you generally
have the right to cancel the order and get a re-
fund.

6. Merchandise substitution without your ex-
press prior consent is generaily not allowed.

7. Iltyou have a problem with your order or the
merchandise, write a letter to the seller with all the
pertinent information and keep a copy.

8. Hf you are unable to obtain satisfaction from
the seller, contact the consumer protection
agency in the seller's state and your local Post
Office.

It, after following the guidelines, you experi-
ence a problem with a mail order advertiser
that you are unable to resolve, please let us
know. Write to Advertising Department,
Gernsback Publications Inc., 5008 Bi-County
Blvd. Farmingdale, NY 11735.

Be sure to include copies of all carrespondance.

30-bit accuracy. Eventually, that could
be used tfo replace the DC voltage
standard.

The Advantages. AC voltages are
presently calibrated using thermal
converters, which are detectors that
convert AC voltages at a certain fre-
quency to DC through heating. Such
standards are not fundamental, as
the accuracy of the thermal convert-
ers relies on the ability to accu-
rately compute the AC/DC con-
version. The physical properties
and temperatures of each device
affect the accuracy, so that each
converter must be independently
calibrated. Currently, the accuracy
of thermal converters is about 0.5
ppm for frequencies below 1 kHz.

A programmable AC Josephson
standard, on the other hand, would
be a fundamental standard based
solely on voltage accuracy. For the
first time, such a standard will enable
independent checking of thermal
converters,

"We have invented a novel
Josephson-junction technology,”
Benz said, "based on Nb-PdAu-Nb
junctions that will enable higher-fre-
guency waveforms to be generated
and more current to be drawn from
them by external loads. The results
jwe're getting] demonstrate for the
first time that large arrays of super-
conducting-normal-superconduct-
ing junctions can be fabricated with
uniform characteristics and that uni-
form microwave power can be cou-
pled to them,

“We are now in the process of fab-
ricating the first 1-volt programmabile
voltage standard based on these SNS
junctions. We hope this array of 32,768
junctions will demonstrate program-
mable voltage-standard operation
with a range of plus-or-minus 1-volt,
33-microvolt resolution, and better
than 0.5-ppm accuracy.”

According to Benz, SNS junctions
have several advantages over re-
sistively shunted tunnel junctions. First,
their higher critical current (I > 1 mA)
provides greater stability against ther-
mal fluctuations, greater output cur-
rent, and faster slew rates. Second,
their lower characteristic voltages
(IR, where Ris the junction resistance)
imply lower operating frequencies,
which enable —20-pV resolution and
less expensive microwave electronics.
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The third advantage of SNSjunctions is
that they are available in high-T
technology so the devices might be
operated at highertemperatures. The
primary disadvantage of SNS junc-
tions over the unshunted tunnel junc-
fions used in the existing DC-voltage
standard is that their high microwave
losses complicate the problem of
providing uniform AC-power distribu-
fion to each junction in the device.

NIST has been developing
Josephson DC-voltage standards
with fundamental accuracy using su-
perconducting electronic tech-
nology since implementation of the
first Josephson voltage standard in
1972. DC-voltage standards were de-
veloped to enable primary voltage-
standard calibration accuracy in any
laboratory, which has provided im-
proved accuracy for US. instrument
manufacturers. Improved accuracy
franslates into improved instrument
quality, which means more foreign
and domestic sales.

DC Josephson voitage standards
are also used by the military for high-
accuracy calibration of sensitive
equipment. Last year, ateam from the
USAF Standards Laboratory at Newark
AFB, OH, visited the NIST Boulder, CO,
lab for a briefing on the new system’s
potential capabilities.

*We're very impressed by this new
tfechnology,” said Capt. Roger Wood,
a metrologist at the Air Force Aero-
space Guidance and Metrology
Center. “This system has the potential
to replace several electronic mea-
surement standards while reducing
our test uncertainties. And perhaps
most importantly, we would no longer
have to rely on NIST traceability for
these standards. One of our goals is to
increase our organic measurement
capability and thus reduce our re-
liance on NIST certified standards.” 0
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The Four-Year Electronics Degree
Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics
Engineering Degree. No Hassles. No High Cost!

Nows the time to prepare for a profitable career

We've lowered the cost of
higher education.

It's true! You can earn a four-year
Bachelor of Electronics Engineering
Technology degree today ... and
prepare yourself for a high-paying
electronics career ... without quitting.
your job or ever leaving your home.
Because World College, an affiliate of
the Cleveland Institute of Electronics,
offers you the total flexibility of indepen-
dent study programs proven effective for
people like you who truly want to suc-
ceed! Warld College independent study
lessons help you build valuzble skills

Mail/Fax Today
or Call

1-800-696-7532

step-by-step, and expert instructors are
personally available to you with a toll-free
call. What a way to earn an education!

Aworlid of opportunity.

Where is your career headed?
With a four-year bachelor's degree
from World College, you call the shots,
choosing from incredible, high-paying
opportunities in electronics, tele-
communications, computer, electrical
power, and many other growing fields.

World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you can do it all at
your own pace!

Without leaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
to breakthrough computer-simulated
experiments, students are exposed to
the latest technological advancements.

All the equipment, parts, and soft-
ware you need are included in your
affordable tuition, including more than
300 hands-on lab experiments you
can complete in your home.

Chooseyour own pace.

Earn your bachelor’s degree
on your time — and at your pace —
because you pay tuition to World
College only as you complete the
upper-level semesters close to
graduation. The faster you make it
through, the less you pay. So you
have an incentive to make your future
happen quickly — yet the freedom
to choose your own pace!

Send today for your FREE
course catalog — and give yourself that
future you've always wanted —
with an electronics degree education
from World College.

Take charge of your future in electronics.

www americanradiohistorv com

Four Powerful Reasons

To ConnectWith
World College Today:

2.
3 Independent study in
8 your home!
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Earn your four-year
degree!

Self-paced
training!

Expert
instruction!
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While the demand for electronics technicians is increasing,

the pool of qualified workers is shrinking.

Here’s what we can—and must—do about it.

e’ll begin this article with
just one, seemingly simple
guestion: “What makes a

good electronic service techni-
cian?” However, the answer is not
at all smple.

For example, discussions with em-
ployers who are looking for electron-
ic service technicians reveal that
they require a person. or Persons,
who have the ability to trou-
bleshoot. Those people must under-
stand the basic electronics theories
we all know and respect. In addi-

The author thanks the faculty, staff and students
at Oakland County, Michigan’s Southeast
Technical Center for their willingness to permit me
to enter their electronics classroom and take the
photographs | have included in this article. The
efforts of teacher Fred Schelter (seen in these
photographs) in working with local industries has
placed graduates in positions in the electronics
industry.

JOEL GOLDBERG, PH.D CET, CA

tion. they must be able to apply
those theories as they analyze cir-
cuits and systems requiring repair.
Further, today’s electronics techni-
cians must also have good commu-
nications skills and be adept at inter-
personal relationships. Finally, they
must be wiling to keep up with the
rapidly changing technology we
are experiencing by attending train-
ing sessions provided by manufac-
turers and other sources dedicated
to our industry.

For an individual who has mas-
tered the concepts listed above,
the earning potential is very strong.
If you don’t believe i, just take a
look at the numbers and types of
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consumer-electronics products pro-
duced and sold over the past few
years. Information provided in the
bookiet U.S Consumer Electronics
Sales & Forcasts 1992-1997, pub-
lished by the Consumer Electronics
Manufacturers Association (CEMA),
which is part of the Electronics
Industry Association (EIA), tells this
tale: Annual factory sales of con-
sumer-electronics products reach-
ed $47,408,000,000 in 1992, and
$63,143,000,000 in 1995, By 2000,
sales were estimated to reach
$85,952,000,000.

These days few, if any, homes are
without some form of consumer-
electronics product, and the largest
growth in the consumer electronics
industry has occurred in the past
two decades. Almost every type of
product has shown an increase in
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sales. For 1996, estimated household
penetration of goods was almost
98% for all television receivers (and
Q7% for color receivers), 98% for
home radios, and 96% for corded
telephones.

While the efforts on the part of
the electronics industry to produce
better products with fewer failures
have met with good success, things
still break and fail, so the potential
for servicing those products is
unlimited. Despite that, however,
fewer and fewer people are choos-
ing to enter the servicing profes-
sion. To compound the problem,
without constant training, current
electronics technicians face the
threat of obsolescence.

EIA Efforts. Fortunately, the situa-
tion is not hopeless. A variety of
efforts are presently taking place in
an attempt to provide the quaiified
technical support required for ser-
vice.

The EIA provides fraining about
new and upcoming circuits and
systems for educators and for those
presently employed in the electron-
ics-service industry. That program
has been in effect and successful
for many years. The EIA has spon-
sored competitive programs
through VICA (Vocational Industrial
Clubs of America), and the
International Society of Certified
Electronic Technicians (ISCET) has
offered an Associate entry-level
certification to entry-level techni-
cians for many years.

However, those excellent efforts
are directed toward those who are
currently enrolied in electronics pro-
grams at the high schools, commu-
nity colleges. technical colleges,
and technical schools throughout
the country. Those efforts could fall
short if nothing is being done to
encourage young people to enter
those programs in the first place.

For years, many of those who
teach eiectronics have presented
a very traditional curriculum. The
result of that approach has, in many
schools, reduced enroliments and
even forced the closing of electron-
ics programs. In my 20 years of visit-
ing and evaluating educational sys-
tems throughout the central part of
the United States, | have seen this
reduction in program enroliment

ics technician

and removal of electronics pro-
grams in a great number of our
educationdl institutions. If the United
States is to provide trained and
qualified electronics technicians for
our service industry, then the indus-
try along with educators have to
work to encourage people to train
for entry-level employment in the
electronics field.

Standards and Certification.
Fortunately, things are beginning to
change. The EIA is in the process of
developing a set of national skills
standards for the industry and edu-
cation. This project is thorough and
covers all aspects of the knowledge
required for servicing electronics
products, including technical skills,
use of test equipment, electfronics
theory, mathematics, interpersonal
relationships, mechanics, and com-
munications. When those standards
are adopted and placed in the
curricula of our educational institu-
tions, those who graduate will be
quickly employed by industry.

There also is a national move-
ment to establish a set of measur-
able standards for certification of
electronics technicians, Much of
the work has been accomplished
by ISCET. Their present testing sys-
tem is the largest in the country.
ISCET also has the greatest number
of Certified Electronic Technicians
(CETs) at this time. Other groups are
also involved in the certification
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C ompur's and their eripheals p\ie r anc

ty for the young electron-

process and, while not as large as
ISCET, are providing a needed ser-
vice to those in the industry. Still
other efforts are being developed
by the EIA and other qualified cer-
fification groups throughout the
United States.

The Major Need. All of the above
is wonderful, but it is not enough.
What is lacking, in my opinion, is a
concentrated effort on the part of
the electronics industry to provide
recruiting information and pro-
grams for our youth. Materials avail-
able from the EIA include
brochures and videos that show
what kinds of jobs are available in
the service industry. Unfortunately.
those materials can only be used
by those who are aware that they
exist and know how to obtain
them. That is also true for materials
available from other industry
sources.

What's needed is a major mar-
keting campaign to “sell” our
young people on the importance
of learning how to diagnose and
repair electronic devices. That pro-
gram must also be directed at the
parents of our youth, since they do
have a maqjor influence on their
direction and future.

There are many potential ways
to do that. For example, the elec-
tronics industry spends millions of
dollars annually to advertise elec-
tronic products. As we move into
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the 21% century, data provided by
this industry informs us that we will
be using many more electronic
devices, some of which are still in
the developmental stages. My sug-
gestion is to divert a small percent-
age of the funds currently used to
sell products and use it to market
the need for more trained electron-
ics ftechnicians. Specifically, use
those funds to encourage our
youth to enroll in electronics pro-
grams at their local schools and
colleges. That, to this writer, would
pay off in the future when more
trained electronics service techni-
cians wil be in demand by the
industry.

Secondiy, | would encourage
the service dealers, both individual-
ly and through their local and or
regional associations, fo adopt a
local high school’s electronics pro-
gram. If the local school does not
now have a program, spend some
time with their faculty and the guid-
ance counselors to convince them
that one is needed. Get fo know
the local technical-education
teachers. Show them that there is a
great need for an electronics cur-
riculum in their school.

While you are learning about
their school facilities and whatever
program they may have had in the
past, or even now have, talk about
what you consider fo be important
to you and your company. In other
words, what skills and knowledge
would you be looking for when you
interview a potential employee.
Almost all vocational programs in
the public sector are required to
have an advisory committee
made up of those in the specific
industry. Consider offering your ser-
vices to this committee either as a
member or as an aadvisor to the
committee. The purpose of those
committees is to provide guidance
to the curriculum and keep it rele-
vant to the needs of the industry
employing graduates from the spe-
cific educational program. Most
educational institutions will wel-
come your input and eagerly con-
sider any advice you can offer.

A third way to show that there is
a need for frained electronics-ser-
vice technicians is to meet with the
State Employment Agency. Express
your concerns about the lack of

frain