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Analog Module includes:

« complete control over all component vilues

«ideal and real-world models for active
components

« resistors, capacitors, inductors, transformers,
relays, diodes, Zener diodes, LEDs, BITs,
opamps, bulbs, fuses, JFETs, and MOSFETs

« manual, time-delay, voltage-controlled and
currentcontrolled switches

« independent, voltage-controlled and current-
controlled sources

« multimeter

« function generator (1 Hz to 1 GHz)

« dual-trace oscilloscope (1 Hz to 1 GHz)

* Bode plotter (1 miiz to 10 GHz)

« SPICE simulation of transicnt and steady-state
response
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Digital Module includes:

« fast simutation of ideal components

*« AND, OR, XOR, NOT, NAND and NOR gates

* RS, JK and D flipflops

» LED probes, halfadders, switches and seven-
segment displays

« word generator (16 eight-bit words)

» logic analyzer (eightchannel)

« logic converter (converts among gates, truth
table and Boolean representations)

Complement Your Test Bench

Here’s why Electronics Workbench belongs on your test bench:
Wires route themsclves. Connections are always perfect. And the
simulated components and test instruments work just like the real
thing. The instruments are indestructible and the parts bin holds
an unlimited supply of each component. The result: thousands of
electronics professionals and hobbyists save precious time and
money. Over 90% would recommend it to their friends and
colleagues. Electronics Workbench: the ideal, affordable tool to
design and verify your analog and digital circuits before you
breadboard.

And now the best is even better - Electronics Workbench
Version 3.0 is here. It simulates more and bigger circuits, and
sets the standard for ease of use. Guaranteed!

3 Features in Version 3

« new components include JFETs, MOSFETS,
voltage-controlled and current-controlled sources
and manual, time-delay, voltage-controlled and
current-controlled switches

« real-world models for opamps, BJTs, JFETS,
MOSFETs and diodes - over 100 models available

« MS-DOS version now supports up to 16 MB of
RAM for simulation of 1)ig$cr circuits

» new Microsoft” Windows' " version available

« technical support now also available on
CompuServe

Electronics
Workbench
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Just $299!
Electronics Workbench’

The electronics lab in a computer™

Call: 800 263-5552 =

INTERACTIVE IMAGE TECHNOLOGIES LTD.
908 Niagara Falls Blvd. #068, North Tonawanda, NY 14120-2060
Telephone: (416) 361-0333 FAX: (416) 3685799

*30-day money-back guarantee. N % /

-
Prices in U.S. dollars, shipping $15. Offer valid in U.S and Canada only.
All trademarks are the property of their respective owners.
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Popular Electronics EDITORIAL

Larry Steckler
EHF. CET
Editor-In-Chief and Publisher
EDITORIAL DEPARTMENT

Carl Laron
FEditor
Robert A. Young
AN ISSUE FOR ALL SEASONS
e Summer is now in full swing, and this month Popular
Assistant Editor Electronics turns its attention to just about everyone’s favorite
ey season.
Marc Spiwak
Josz;”;”i"é‘:::‘";’:lpv For instance, walk through any park on a nice summer day
Marc Ellis and you are bound to see “kids" of all ages taking part in one
A of this country’s most popular and fastest-growing hobbies—
Chg:::sdgf\;zr; o radio control. Whether it's RC cars, planes, boats, or you
Marc Saxon name it, everyone seems fascinated with these devices. In two
Contributing Editors articles, “Build a Radio-Controlled Car” and “All About Radio
PRODUCJ;(:N:E:;RTMENT Control,” we examine, in depth, how you can get in on the fun,
e how commercial R/C devices work, and how you can build
Karen S. :m‘::‘ your own radio-control system. These stories begin on pages
Kathy Campbell 31 and 39.
Production Assistant
A“I::::‘::j::i“ But Summer also has an unpleasant side, especially if you
Art Director find yourself cooped up in a car on one of those “wonderful”
';'Illffl-:e 90+ degree days. The only thing that makes that bearable is
Russell C. Truelson your car’s air conditioner. In “An Air-Conditioner Monitor for
Hiusirator your Car” we look at a simple monitor circuit that makes sure
J"cq”;:f::”;’;"%"_‘:::fb°'° your system is ready when you need it most. What's more, by
Michele Torrillo spotting early signs of trouble, it can help you save money,
P.E Bookstore and even help save the environment. The story begins on
BUSINESS AND EDITORIAL OFFICES page 43.
Gernsback Publications, Inc.
g:r?;a;;ﬁ:um ﬁ';g-s Of course, after Summer comes Fall, and then Winter. If you're
1-516-293-3000 the type that likes to look ahead, we have a project that can
B make your next Halloween or Christmas a lot more fun. In
Subscription “Build the Motion Memory” we present a simple circuit that
Customer Service/Order Entry can animate your holiday displays, or anything else. Imagine a
R pumpkin that has rolling eyes, or a Santa's workshop full of

busy elves. The only limit to its uses are your imagination. The
_ story begins on page 63.
Cover by Loewy Design,

Photo lilustration by Yves Courbet Q& /0

Carl Laron
Editor

Advertising Sales offices listed on page 132

ABC
AUDITED

Since some of the equipment and circuitry described in
POPULAR ELECTRONICS may relate to or be covered by
U.S. patents, POPULAR ELECTRONICS disclaims any lia-
bility for the infringement of such patents by the making,
using, or selling of any such equipment or circuitry, and
suggests that anyone interested in such projects consult a
patent attorney.
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“HOW TO SPLIT A
POWER SUPPLY”
CORRECTION

In the June 1994 issue, an error
appeared in Fig. 2 of the article
“How to Split a Power Supply.”
During the preparation of the
article, a line connecting the
bases of Q1 and Q2 to their
emitters crept in. It should be
omitted. Many thanks to the
several sharp readers who
caught the error. We apologize
for any inconvenience it might
have caused.—Editor

SAFETY FIRST

Being a model-rocket enthusi-
ast, | read with interest the
article “Time-Delayed Model
Rocket Launcher” (Popular
Electronics, May 1994). | would
like to point out one very impor-
tant safety factor. It is highly
recommended that the hobbyist
be at least 15 feet from the
launch pad for safety. The au-
thor indicated that he had just
three feet between the project
and the launch pad. Should a
rocket or launch-system mal-

LETTERS

function occur while a person is
that close, serious injury could
result!

Also, as the author recom-
mended, always unplug the
phone plug for the igniter from
the jack. | would suggest using
a 12-volt battery for the system
as it provides for better ignition
with today’s igniters.

K.B.
Fullerton, CA

SCA ADAPTER
CORRECTIONS

Please note that there are two
errors in the schematic of the
SCA demodulator as it appears
on page 45 of the June 1994
issue of Popular Electronics.
First, there should be a solid
connection between the junction
of C6 and R14 and ground.
Second, the junction of R22 and

R23 should go to + 15 voits
rather than to ground.—Don
McCormick

LOVES THE LOGIC
PROBE

I want to tell you how much |
enjoyed building and using the
125-MHz Logic Probe, which
was described in the February
1994 issue of Popular Elec-
tronics. In the past | had used
an oscilloscope to test circuit
functionality, but | have found
this logic probe to be consider-
ably quicker, in part because
the audible tone allows me to
keep my eyes on the board
instead of moving back and
forth between the circuit board
and the oscilloscope screen. |
have been working on hardware
random-number generation
(very important for ultra-secure

Heathkit

Heathkit

Heath

Heathkit

PC Servicing

Heathkit

Now, a Quality, Affordable, and Value-Packed Course

A Heathkit Compare
Exclusive. this course
We deliver with any
a true others.
multi-media » You'll find
learning ek ] that
— ' .
adventure. g Heathkit
Not only do n offers you 2
you get a e - -3 times the
better com- : b valu? and
puter, but = =) quality of
sy ’f\o d .
you get the =t i education.
only Many
Computer- ; additional
Aided S ek ] @l courses are
Instruction What You'll Learn: And Le'a‘rn »'\bout (‘ZonlputTrs available for
* PC Upgrading and Maintenance at the Electronics Level:
So.ﬂware  Preventive Maintenance Procedures  « DC Electronics TV’ VCR’
available as * How to Identify and Repair Problems o AC Electronics Camcorder
o Installing Memory, Drives, Expansion s Semiconductor Devices ici
Part Of e Boards, Microprocessor Upgrades e Electronic Circuits Serwcu!g,
self-study * How to Configure for Performance o Digital Techniques Electronics,
course. * MS$/DOS® & Windows® * Microprocessor Programming etc.

wHo silikif

CIRCLE 155 ON FREE INFORMATION CARD

For a Full-Line Catalog of Electronics Courses,

When calling, please mentio

[F] w 1)

EATH.
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secret codes), using an array of
16 crystal oscillators, each of
which operates up to 80 MHz,
so | especially appreciate the
125-MHz bandwidth of the logic
probe.

Keep up the great work!
TS.P.
Holland, PA

HAVES & NEEDS

I have all of the first 255 Fac-
tCards published in Hands-On
Electronics and Popular Elec-
tronics. | am willing to give
them away to the first person
who asks for them and pays the
postage ($2.90). Anyone writing
for the FactCards should in-
clude a stamped, self-
addressed envelope so that |
can return the stamps to those
who were too late.

After more than 50 years as
an electronics professional and
hobbyist, | also have a very
large junk box that | need to get
rid of.

ROY A. NORMAN
223 Shangri La Avenue
Brunswick, GA 31525-1923

I am in need of the schematic
for my Hyundai HCM-1420
monitor, made in 1991. | will pay
any reasonable amount for this
information, and will answer any
replies. Thank you.

EDWARD TAFFE, W2IGR

222 Third Street

Palisades Park, NJ 07650

I am retired and disabled. I'm
most impressed with Popular
Electronics; it keeps me in
touch with the present world.

| am looking to acquire a
schematic for an old Revere
8mm movie projector, model
777. | believe the company is
no longer in business. Over the
years the projector has been
repaired and modified. | wouid
like to restore it to its original
condition, but | need the sche-
matic to help me identify parts.
Your help shall be greatly appre-
ciated.
WILLIAM C. MERZ
7659 Vienna Lane
Port Richey, FL 34668 |
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Introducing a New Era
In Technical Training.

World College, an affiliate

of the Cleveland Institute of
Electronics, was created to
provide a four year, indepen-
dent study, technical degree
program to individuals seeking
a higher education. The
Bachelor of Electronics Engi-
neering Technology Degree,
offered by World College, pre-
pares students for high-paying
careers in electronics, telecom-
munications, electrical power,
computer and control systems.
World College’s curriculum

is taught in an effective, time-
proven, independent study
environment. With World
College’s flexible study sched-
ule, students have the opportu-
nity to work or spend time with
their family without having to
worry about rigid scheduling
residential colleges offer.

A Quality Education
with a Hexible
Schedule.

In a world heavily dependent
on electronic equipment,
people who understand elec-
tronics will have no problem
putting their knowledge to
work... in high-paying careers.
The staff and facuity of World
College have invested over ten
years developing, what we be-
lieve to be, the finest indepen-
dent-study, baccalaureate
degree program availabie.
World College’s mission is

to instill in each student the
knowledge, education, and
training that employers are
seeking for the many technical
positions available today. It's

a program created to provide
the best education and

training possible with
a flexible schedule

to match your busy
lifestyle.

DITED o
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World College is currently seeking
approval to confer the Bachelor
Degree from the Virginia Councii of
Higher Education.

(]

o
Coungr

Earn A

Bachelor of
Electronic

Technology
Degree
fr

<<(((@

WORLD

COLLEGE

Bringing Technology Home!

Lake Shores Plaza
5193 Shore Drive, Suite 113
Virginia Beach, VA 23455-2500

Send For Your Free
Course Catalog.

Take the first step towards a new start
in life. Send for World College’s Free
Independent Course Catalog today and
discover how easy and affordable it is
to get started on your Bacheior Degree.

World College is affiliated with

J

Complete the Entire
Degree Program Under

One Roof. Yours!

Only World College offers an
independent study, four year
rechnical degree which can

be completed through one
school. All lab equipment”,
parts, and software are
included in your tuition and
the program’s 300-plus
laboratory experiments can be
completed in your own home.

You Pay Only For Time
Actually Used.

World College not only
provides a means to earn

a Bachelor Degree while
fulfilling current obligations,
but there are no restrictions
on how fast you can complete
the program. At World
College, you pay tuition only
for the actual upper-level
semesters it takes to graduate.
The quicker you complete the
program, the less you pay in
tuition. It's an effective way to
keep you motivated in order
to complete the course and
move on to a better paying
position as quickly as possible.
Currently not available in Ohio.

* Student must have access to a personal
computer system.

I D YES! Please send me

| world College’s Free Course
Catalog detailing the full
curriculum.

Address:

|_~_

Name: —

9]
<

State: Zip:

T
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®
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Age:

Return to:

World College

I Lake Shores Plaza
5193 Shore Drive, Suite 113

I Virginia Beach, VA 23455-2500
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By Marc Spiwak

Put some
“ReelMagic”
in your PC

& -
s & 5
. 0 e .

0 ;
o LA

MULTIMEDIA
WATCH

In the past couple of
years, video has become
a really big item on the
desktop. More than likely,
the next multimedia soft-
ware package you buy will
include real-time video, ei-
ther in the form of AVI
(Microsoft's Video for Win-
dows format) or QTW
(Apple’s Quicktime for Win-
dows format) files. Both of
those formats, however,
leave a lot to be desired,
especially when you try to
play the video in a window
of any substantial size. They
are pretty good for viewing
video in a small window, but
when you blow it up to, say,

A ReelMagic card and an MPEG title allow your machine to

show miraculous video.

full-screen size, the video
becomes jerky, leaving out
many video frames that the
computer wasn't fast
enough to display. Full-
screen video contains just
too much information for
any current PC to keep up
with.

Enter the Motion Picture
Experts Group and the

MPEG format. This video-

compression scheme ai-
lows full-screen video
playback at 30 frames-per-
second, and up to 72 min-
utes of video can be
squeezed onto a single CD-
ROM. Such compression
ratios are possible because
the MPEG scheme discards
unnecessary information. A
simple example of un-
necessary information
would be a blue back-
ground that stays blue for
many consecutive video
frames. Much of the infor-
mation present in a video
signal is repeated from
frame fo frame, so by drop-
ping redundant
information, there’s less to
store on the disc and less
for the computer to process
and display on-screen.

The problem with the
MPEG format is that special
hardware is needed to de-
code the information—
hardware that is currently
not present in most PC’s.
That problem can be quick-
ly solved by popping the
ReelMagic card from Sigma
Designs into an empty PC
expansion slot. The only
other requirement to use
the ReelMagic is that your
VGA card have a VESA-
compatible feature con-
nector-—basically just a
header on the card for use
with video accessories. The
feature connector is fairly
standard on newer video
cards, but might be absent
on older ones. You must
make sure that your video
card has that connector
before you invest in a Reel-
Magic. An audio output on
the back of the ReelMagic
card lets you directly con-
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nect headphones,
amplified speakers, or a
patch cable for inputting
ReelMagic audio into the
auxiliary input of your sound
card.

The ReelMagic has built-
in 16-bit digital sound pro-
cessing, a CD-ROM inter-
face, and CD audio con-
nectors, so that it can take
the place of a sound card
and CD-ROM controller.
That lets you keep as many
slots free as possible for
other cards. The ReelMagic
board has a list price of
$449 by itself, but it is also
available in a multimedia-
upgrade package which
includes the ReelMagic, a
2x CD-ROM drive, speak-
ers, and five MPEG titles for
§799. This package lets you
jump right into all multi-
media software, including
MPEG applications. A third
opfion, if you already have
a sound card, is ReelMagic
Lite, which is basically the
same as the ReelMagic but
without built-in audio ca-
pabilities and a list price of
$349—why should you pay
for the audio if you don’t
need it?

In short, the video pro-
duced by the ReelMagic is
very impressive, and the
stereo audio is CD-quality. A
demo disc included with
the card contains a burch
of sample MPEG clips that
effectively demonstrate the
power of MPEG. One MPEG
fitle was also included with
the ReelMagic: Dragonts
Lair from Readysoft Corpo-
ration. MPEG compression
brings the sharp images
and fluid animation of the
original laser-disc based
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game (a huge arcade hit in
the 1980%) to the PC. In it,
you guide "Dirk the Daring”
through a maze of demons,
snakes, fire, falling rocks,
and more to reach and
rescue a princess held in
the Dragon’s Lair. The game
is very entertaining, and at
times it seems like you're
playing out a role in a
cartoon more than a
game.

Other MPEG titles were
supposed to be included
with the ReelMagic card,
but apparently they were
not ready to ship. (At the
time of this writing, there
was a shortage of available
MPEG material, but that sit-
uation is supposed to
change shortly—probably
by the time you read this) A
voucher for an MPEG ver-
sion of Refurn to Zork was
included in the ReelMagic
package; the voucher is
good for a free copy of the
disc as soon as it's ready.

A handful of discs with
MPEG material are already

L PC

CD ROV

The Exotic Garden is a CD-ROM devoted entirelv 1o plant lovers.

available from Aris Enter-
tainment, but they aren’t
enough by themselves to
justify the purchase of a
ReelMagic card. The only
other title I've seen con-
taining MPEG material is the
MPEG version of Compfon$s
Inferactive Encyclopedia. It
is identical to the regular
version of the disc, except
the video clips are in the
MPEG format and can be
viewed on a full screen—
admittedly the video is
much better than on the
regular version.

With a company like
Compton’s New Media sup-
porting the ReelMagic, I'm
sure it won't be long before
I'm deluged with MPEG ma-
terial for use with the
ReelMagic. MPEG video on
a PC is just too impressive to
be ignored, and I'll bet that
the ReelMagic card and
MPEG in general are going
to be real winners.

NEW STUFF.
At the same time | was

hello, max...
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We would like to introduce you to
the Max-100A Frequency Counter,
because great things really do
come in small packages.

(Q Full 8-digit display covers 100 MHz range

(U Completely automatic-no front panel controls

(1 Extra large .43" display
() Battery or AC powered
(U Automatic decimal point

(J Input overvoltage protection

(J Automatic overflow indication
(1 Automatic low battary indicator
(J 1 Hz resolution to 100 MHz

F- ™" GLOBAL
Mgy SPECIALTIES -

70 Fulton Terrace, New Haven, CT 06512
Fax: (203) 468-0060

(203) 466-6103

(800) 572-1028

CIRCLE 13 ON FREE INFORMATION CARD

playing with the MPEG ver-
sion of Compfton’
Interactive Encyclopedia, |
also took a look at the
latest release, 2.0, of the
regutar version. It is one
fantastic package of irfor-
mation, useful for research
or just plain fun. All the text
you would find in the
printed version of Comp-
ton’s Encyclopedia is
included on this single disc,
but with the powerful
search capabilities of a PC
added. The disc also con-
tains plenty of audio and
video clips—stuff that can't
be included in the printed
version, One new feature is
“InfoPilot,” which informs the
user of many additional
topics all relating to the
original focal point. All infor-
mation pertaining o a
particular topic can quickly
be located, whether it's di-
rectly related to the original
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topic or even barely re-
lated. This $395 disc is a
worthwhile investment for
the entire family.

Also useful for research
and entertainment is the
Time Traveler CD from New
Media Schoolhouse. This
disc puts the user in a vir-
tual fime machine. You just
pick a year from 4000 BC to
the present and press the
"Go” button. Instantly you
are “in” the chosen year
and able to study any im-
portant event that occurred
in that year. Color and
black-and-white photos,
video, music, and speeches
are included. If you are
bored with the present
time, why not check out the
past?

Two new titles came to
me from Deep River Pub-
lishing. One of them,
EVERYWHERE USA Travel
Guide is useful if you are
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CD-ROMIX!. a comic book on CD-ROM, is an excellent example

of what multimedia is all about.

planning any frip in the
United States and don't
want to miss any important
sights or attractions. Pick a
location, and this disc
makes it easy to search for
aguariums, museums, fairs,
festivals, historic sights, na-
fional parks, theaters, and
so on. This $49.95 disc wilt
certainly add more than
$49 worth of value fo your
next trip. The other fitle,
Compiete House, is a must
for anyone building or re-
modeling a house. Not only
does this disc help you dec-
orate, it also lets you plan
room layouts with its built-in
CAD/FP floor-plan software.
This makes it easy to plan a
new layout for a room, and
change things on the fly. Its
a real time-saver.

If you're an enthusiast of
horficulture, then you must
check out The Exofic
Garden from VT Produc-
fions. The disc features
narrated fime-lapse pho-
fography of plants growing
and flowering, over 500
color photos, and informa-
fion on each plant
pictured. The user can
search for plants by their
common or Latin name,
plant type, ease of growth,
plant preferences, and so
on. The disc is also helpful in
figuring out why a certain
plant is not doing well. This
$49.95 disc is perfect for

anyone, with or without a
green thumb.

If you are more info wine
than horticulture, Wines of
the World from Multicom
Publishing contains every-
thing you could ever want
to know about different
wines from all over the
world. A database on this
CD-ROM contains informa-
tion on over 20,000 different
wines. This $59.95 disc will
have you drinking in no
fime—just kidding!

If adult entertainment is
something you enjoy (and
not everyone does), New
Machine Publishing has sev-
eral multimedia CD-ROM
fitles available that may be
of interest. You can choose
from still photos, full-length
videos, and inferactive
games, all adult-oriented.

I've always liked watching
the Honeymooners on TV |
think the show is so funny |
can watch the episodes
over and over again. |
guess most people do too,
as the show is sfill on and
new episodes havent been
made in many years, As a
fan of the Honeymooners, |
just got one disc thats a
keeper. The Honeymooners
Funniest Moments CD-ROM
from MPI Multimedia fea-
tures clips from the “lost
episodes” of the TV show.
Anyone who likes the antics
of Ralph and Norton ought

Where to Get It

7th Level, Inc.
P.O. Box 832190
Richardson, TX 75083-2190

Aris Multimedia Entertainment
310 Washington Boulevard,
Suite 100

Marina del Rey, CA 90292

Tel. 310-821-0234

Compton's New Media
2320 Camino Vida Roble
Carlsbad, CA 92009

Tel. 619-929-2500

Conexus, Inc.

5252 Balboa Ave., Suite 605
Sandiego, CA 92117

Tel. 619-268-3380

Context Systems, Inc.
2935 Byberry Road
Hatboro, PA 19040

Davidson & Associates, Inc.
19840 Pioneer Ave.
Torrance, CA 90503

Tel. 310-793-0600

Deep River Publishing

P.O. Box 9715-975

565 Congress St., Ste. 200
Portland, ME 04104

Tel. 207-871-1684

MPI Multimedia
15825 Rob Roy Drive
QOak Forest, IL 60452
Tel. 708-687-1914

Multicom Publishing
1100 Olive Way, Ste. 1250
Seattle, WA 98101

Tel. 206-622-5530

New Machine Publishing
2040 Broadway

Santa Monica, CA 90404
Tel. 310-453-5068

New Media Schoolhouse
P.O. Box 390

69 Westchester Ave.
Pound Ridge, NY 19576
Tel. 800-672-6002

Readysoft

30 Wertheim Court, Ste. 2
Richmond Hill, Ontario,
Canada L4B 1B9

Sigma Designs, Inc.
47900 Bayside Parkway
Fremont, CA 94538

Tel. 510-770-0100

Virgin Games
18061 Fitch Ave.
Irvine, CA 92714
Tel. 714-833-8710

VT Productions
P.O. Box 339
Soquel, CA 95003
Tel. 408-464-1552
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to check out this disc.

If your children are con-
stantly being told "Don't
touch thatl” then Tuneland
from 7th Level is a CD-ROM
they'll appreciate. It takes
children to a land where
they can click on almost
anything they see without
inhibition. Tuneland consists
of a number of locations
(O McDonalds farm, a train
station, Grandma’s house,
etc) where the curious
child can click-away at
whatevers there and be re-
warded with music and
animation. A cute bear
named Howie (whose voice
is performed by Howie
Mandel) hides in each lo-
cation. Our 3-year-old “test
toddler” ate the game up.

Another children’s CD-
ROM, The Family Circus QOur
House CD-ROM from Con-
text System:s is a little off the
beaten path. In the pro-
gram, there’s a house you
can exptore room by room
and object by object. How-
ever, unlike an ordinary
house, you can find out
what the historical back-
ground and possible future
of each object or room is.
The Family Circus charac-
ters appear in wait screens
during CD-ROM updates,
but are not animated.
When animation is used, it is
restricted to explaining ob-
jects. If your child is a big
history buff, this disc will be
of interest.

Youngsters learning to
read can benefit from a
CD-ROM called Sound it
out Land from Conexus. In
the program, there are four
characters (a dog, a robot,
a foucan, and an owl) that
play fwo games each. The
eight games teach skills
that are important for read-
ing, such as the vowel
sounds and simple-word
pronunciation. On the first
run, our very active test kid
played every game without
losing interest.

(Continued on page 26}
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Now Available ... the Most Complete, Single-Volume Amateur Radio Reference

Tune Into the Exciting and
Fast-Growing Hobby of = §
Amateur Radio

¢ Packed with tips, techniques and LEy : a - ﬂ‘
1 ‘ & i

applications for immediate use

¢ 1,000 entries arranged alphabetically with
complete cross-references for related
topics

former Solemdal (A) and torowdal (B)

GUIDANCE

¢ Over 700 illustrations including circuit
designs

* Written by a top-class ham radio operator
and award-winning author

Learn new technologies ... build your own
accessories ... upgrade your license ...
explore new amateur radio applications and
options . ..

Do it all with the AMATEUR RADIO ENCY-
CLOPEDIA — the comprehensive reference that
no ham or radio hobbyist should be without.
Here, in one single resource you'll find every-
thing you want to know about shortwave listen-
ing antennas, amateur television, military
affiliated radio service, amateur satellite

communications and much, much more.

Try the AMATEUR RADIO ENCYCLOPEDIA
FREE for the next thirty days — and we’ll even !
send you a free gift — that’s yours to keep. Call . -

DIAGRAMS

toll-free, 1-800-822-8158 or mail the attached 5 )
order form to TAB/McGraw-Hill, Inc., Blue Ridge| : ,./'{F\ X . :
Summit, PA 17294. £ — — i
:'-j ‘ AN = }"-:_\_,_,.p-""'/y Differentat Amplifier
Easy enough for beginners ... Zail | ‘\‘
detailed enough for experts! | Feedine Vottage —

DESIGNS

V] YES! I want to examine the AMATEUR RADIO ENCYCLO-
PEDIA (#023561-9) for 30 days — absolutely FREE. Within that time,

FREE' I will either return the book or pay vour invoice for $49.95 plus $4.95

>

L4 s/h and applicable taxes. Whatever I decide, the code-breaker book, &

aNCE Latest Intelligence, is mine to keep. &

i .'[,],l('"“ - =

~ IN‘IIIJ,.,H"”““ §

b Name 2

Crack the ‘“‘secret” radio codes used by 2

law enforcement and surveillance agen- Address %

cies ... even military codes ... with . ) . m

Latest Intelligence — your FREE gift just City I Zip 3

for looking at the AMATEUR RADIO EN- Signature 3

CYCLOPEDIA. (offer invalid without signature) Code = SP84PV4 ' &
Mail to: TABMcGraw-Hill, Inc. Blue Ridge Summit, PA. 17294

For Fastest Service, Call Toll-Free 1-800-822-8158 9
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The BBS
Construction
Kit

by David Wolfe

ELECTRONICS
LIBRARY

There are currently 350,000 bul-
letin-board systems (BBS's) in
the United States alone, with
such wide-ranging audiences as
motorcycle “bikers,” chefs,
women’s groups, Boy Scouts,
teachers, entrepreneurs, scien-
tists, and engineers. The
Internet can be viewed as a
global network of BBS's, and
there are an estimated 10 mil-
lion BBS users worldwide.

This book gets readers in-
volved with bulletin-board
systems by giving them the
tools they need to turn any PC
into a fully operational BBS in
just one day. it provides all the
tips, tricks, and techniques re-

‘All the Software and Expert Advice You Need
to Start Your Own BBS Today

quired to start, run, and
maintain a successful BBS. The
book answers a host of fre-

| quently asked questions,
including how to limit the age of

users to those 21 and older,
how to protect against viruses,
whether and how to set up a fee
structure, and what types of
hardware and software to
choose for specific types of
BBS's. It also explains how to
give a BBS a "personality” that
will keep people calling, by
choosing a focus and using
graphics and animation.

The book comes with a disc
that contains GAP BBS soft-
ware to install a 20-active-user
BBS, a game called Global
Wars, a complete on-line e-mail
package called Online, an ANSI
drawing and animation utility
called TheDraw, and a quick
door converter for running
games and other software on
the BBS.

The BBS Construction Kit
book with diskette costs $27.95
and is published by John Wiley
& Sons, Inc., 605 Third Avenue,

New York, NY 10158-0012.
CIRCLE 85 ON FREE
INFORMATION CARD

THE ARRL SATELLITE
ANTHOLOGY, Third
Edition

from The American Radio Relay
League

As amateur satellite technology
has progressed, more hams
have been able to enjoy satellite
communications even with mod-
est equipment. Satellite
operating is neither difficult nor
expensive, and you might al-
ready own the equipment
necessary for satellite commu-
nications. Now you can learn
about all the active satellites
from OSCAR 10 through OS-
CAR 27, and beyond, with this
collection of the best sateliite
articles from QST magazine.
The articles explain how to
track satellites, work satellite
DX, explore the Microsats, and
use the Russian “easybirds.”

The ARRL Satellite An-
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thology, Third Edition costs $10
and is published by The Ameri-
can Radio Relay League, 225
Main Street, Newington, CT
06111; Tel. 203-666-1541; Fax:

203-665-7531.
CIRCLE 86 ON FREE
INFORMATION CARD

MAKING
TELECOMMUTING
HAPPEN:

A Guide for
Telemanagers and
Telecommuters

by Jack M. Nilles

When Jack M. Nilles coined the
phrase “telecommuting” back in
the early 1970's—defining it as
“moving the work to the workers
instead of moving the workers
to the work”—few people imag-
ined that working from home via
computers and telephone lines
would become so widespread
s0 quickly. Yet the explosive
growth of telecommunications
networks, faxes, and low-cost
home computers has made his
idea a reality for roughly 8-
million U.S. workers to date.
And Nilles believes that “three
out of five Americans are poten-
tial telecommuters, at least part
of the time, because they're
information workers."

This book examines all as-
pects of telecommuting, from
useful technigues for informa-
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tion workers who want to justify
their “work-at-home" status, to
management methods and the
“bottom” line for company man-
agers. it also provides a
comprehensive “get-started”
guide to help businesses and
government conserve time, en-
ergy, and money by moving
work out of a central office. The
book offers step-by-step guide-
lines for developing a
successful telecommunications
program, delving into support-
ing technologies, personnel
issues, work flows, and man-
agement technigues.

Making Telecommuting Hap-
pen costs $24.95 and is
published by Van Nostrand
Reinhold Publishing Company,
115 Fifth Avenue, New York, NY
10003; Tel. 212-254-3232; Fax:
212-475-2548.

CIRCLE 87 ON FREE
INFORMATION CARD

1994 GENERAL
CATALOG
from Contact East

Hundreds of new test instru-
ments and tools can be found in
this 244-page catalog. Aimed at
engineers, managers, techni-
cians, and hobbyists, it features
quality, brand-name products
for assembling, testing, and re-
pairing electronic equipment.
New product highlights include
digital muitimeters and ac-
cessories, custom tool kits,
EPROM programmers, power
supplies, soldering tools, ELF
meters, breadboards, scope
meters, datacommunications
tools and testers, and portable
and bench-top digital-storage
scopes. The catalog also in-
cludes full lines of
communications test equip-
ment, static-protection products,

contact east

Same Day Samrpmc

Neat iy Sebowy, mahewr rOLEAT

ozone-safe cleaners, inspection
equipment, and cases. All prod-
ucts are fully guaranteed, and
orders placed by 4 PM are
shipped by 5 PM.

The 1994 General Catalog is
free upon request from Contact
East, 335 Willow Street South,

North Andover, MA 01845-5995;

Tel. 508-682-2000; Fax:
508-688-7829

CIRCLE 88 ON FREE
INFORMATION CARD

HANDS-ON INTERNET:
A Beginner’s Guide for
PC Users

by David Sachs and Henry Stair

The eight on-line tutorial ses-
sions presented in this book are
designed to teach readers how
to actually use the Internet.
Each session contains up to
eight hands-on activities that
lead readers step-by-step
through subjects including
sending e-mail, participating in
Internet mailing lists and news-

groups, and accessing files on
computers around the world.
The book explains how to use
the Internet to access State
Department travel information;
obtain long-range forecasts,
earthquake reports, and ski
conditions from the Weather
Underground; learn the iatest
findings on Project Magellan
from the National Space Sci-
ence Data Center; and access a
geographic name server with
phone numbers, Zip Codes,
population statistics, telephone
area codes, and time zones.
All that's required of the read-
eris a PC and a modem, and
those who don't already have a
modem will find information on
how to buy one. The book
includes free commercial com-

SURVEILLANCE
& SECURITY

FM TRANSMITTERS
MINIATURE (KITS)

= 3-VOLT FM XMTR, up to 300 ft. indoors,
1500 ft. outdoors

« PHONE XMTR, range to 500 ft., uses
phone-line power

= Sound-Activated XMTR, range to 500 ft.

= 2-STAGE XMTR, 9-Volt, very powerful

All above require simple soldering
at 2 to 4 places. Broadcast on std
FM band. Assemble in less than 5
minutes. Any of the above $29.95**

TELE CALL FORWARDER. Transfers
incoming calls to any number you
select. $99.00*

CALLER ID. Registers incoming
number and stores to 50 numbers.
$99.00*

TEL REGISTER WITH PRINTER.
Records dialed number_duration, and
prints record. 16-digit display with
security lock control. Stores up to 40
calls. $149.00*

TEL REGISTER W/O PRINTER.
Records dialed number and time.
16-digit display. Holds up to 145 num-
bers in memory. $99.00*

12-HOUR LONG-PLAY RECORDER.
Modified Panasonic. Records 6 hrs.
on each side of 120 tape (supplied)
Compatible with VOX and Tel Rec
Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH.
Makes recorder self-activating with
voices or other sounds. Great for
radios and scanners. Provisions for
external mike and/or patch cord.
$28.50**

TELEPHONE RECORDING ADAP-
TER. Records incoming and outgoing
calls. Use of handset controls
recorder and records both sides of
conversation. $28.50*

TELEPHONE SCRAMBLERS. Over
51,000 separate codes; impossible to
break code. Assures utmost privacy.
$295.00*

VOICE CHANGER. Changes man’s
voice to lady’s and vice versa. 4 sep-
arate settings. Ildeal for disguising
voice. $29.95**

RF BUG DETECTORS,
AND MUCH MORE
For Shipping and Handling add “$5.00 and
**$2.00 per item. Colo. residents add sales tax
Mail Order. VISA, M/C, COD's o.k. Inquire for
dealer prices. Free catalog

TOLL FREE 1-800-926-2488

A.M.C. SALES, INC.
193 Vaquero Drive
Boulder, CO 80303
Tel: (303) 499-5405
Fax: (303) 494-4924

Mon-Fri 8 a.m. - 5 p.m. Mtn. Time
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munications software called
Telix Lite, an easy telecom-
munications package designed
for DOS platforms. Also in-
cluded are money-saving
coupons offering discounts from
Internet Service Providers.

Hands-On Internet: A Begin-
ning Guide for PC Users
(including diskette) costs
$29.95 and is published by
Prentice Hall Professional Tech-
nical Reference; 113 Sylvan
Avenue, Route 9W, Englewood
Cliffs, NJ 07632, Tel.
515-284-6751; Fax:
515-284-2607.

CIRCLE 89 ON FREE
INFORMATION CARD

DESIGNING AND
BUILDING ELECTRONIC
FILTERS

by Delton T. Horn

Virtually every kind of electronic
application and system contains
filter circuits, which allow some
frequencies to pass while block-
ing others. This book serves as
a complete workbench guide to
filter theory and practice. It
clearly explains the required
math, providing specific exam-
ples for each of the equations

designing and bullding

ELECTRONIC FII.TERS_

DRI T, HORK

used. The book contains prac-
tical circuit plans that show you
how to build a variety of filters,
including passive low- and high-
pass, active low- and high-pass,
active band-pass, active band-
reject, state-variable and all-
pass, and voltage-controlled fil-
ters, and even sophisticated
digital filters. For each filter, the
book lists its characteristics,
uses, specifications, and sub-
stitution values. The book also
includes 12 projects that can be
used in your own designs.

Designing and Building Elec-
tronic Filters costs $14.95 and
is published by Tab Books Inc.,
Biue Ridge Summit, PA
17294-0850; Tel. 800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

1994 NEW PRODUCT
TEST ACCESSORIES
CATALOG

from ITT Pomona

More than 100 new products,
including logic-analyzer test ac-
cessories, {EC1010-compliant
probes, and banana jacks, are
introduced in this 36-page, full-
color catalog. Highlighted are a
new logic-scope probe, insu-
lated scope probes, DMM test
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leads, fused probe kits, grab-
bers, cable assemblies,
adapters, test strips, and labo-
ratory power supplies. Also
featured are test clips and
adapters for the latest IC de-
vices.

The 1994 New Product Test
Accessories Catalog is free
upon request from ITT Pomona,
Customer Service, 1500 East
Ninth Street, Pomona, CA

91766-3835, Tel. 909-469-2900;

Fax: 909-629-3317.
CIRCLE 90 ON FREE
INFORMATION CARD

STAN VEIT’S HISTORY
OF THE PERSONAL
COMPUTER

by Stan Veit

Written by the Editor-in-Chief
Emeritus of Computer Shopper,
this book chronicles the person-
al-computer revolution, from the
Altair (which had to be as-
sembled by hand) to today’s
state-of-the-art PC’s. The book
discusses computers that made

From Altair to IBM,:
A History of the PC Revolution
Stan Veit
Eginor-in-Chixf Emwerstos
Computer Shopper

it big, and others that never
made it out of the factory. It also
offers behind-the-scenes stories
of the savvy entrepreneurs and
enthusiastic amateurs who
made the personal-computer
revolution happen. The book
describes the rise (and the oc-
casional fall) of computer
companies including Apple,
Heath, 1BM, Ohio Scientific,
Commodore, North Star, Mor-
row, Vector Graphic, Atari, and
Radio Shack.

Stan Veit’s History of the Per-
sonal Computer costs $19.95
and is published by World-
Comm Press, 65 Macedonia
Road, Alexander, NC 28701,
Tel: 704-252-9515.

CIRCLE 91 ON FREE
INFORMATION CARD

1994 TECHNICAL
SUPPLIES CATALOG
from Hub Material Company
(HMC)

HMC's 1994 full-line catalog is a
detailed, fully-illustrated buying
guide of electronic tools, test
equipment, and technical sup-
plies for the assembly, testing,
and repair of electronic prod-

To ORDER, ProNE | 17| 821-1870 or bax [617] H21-1123
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ucts. 1t features a large
selection of brand-name, com-
petitively priced items including
precision hand tools, test instru-
ments, datacom/telecom
equipment, tool kits, soldering/
desoldering systems, lamps
and magnifiers, static-control
products, work stations, PC-
board handling equipment, in-
dustrial chemicals and
adhesives, and measurement
and inspection instruments. The
catalog offers comparison ta-
bles of product features.

The 1994 Technical Supplies
Catalog is free upon request
from HMC, 33 Springdale Ave-
nue, Canton, MA 02021; Tel.
617-821-1870; Fax:
617-821-4133.

CIRCLE 92 ON FREE
INFORMATION CARD

CATALOG NUMBER 15
from Small Parts Inc.

This book-style catalog contains
320 pages filled with compo-
nents, material, and precision
tools for electronics engineers,
technicians, and hobbyists.
Fifty-one new product lines
have been added, and 28 exist-
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ing product categories have
been expanded. Designed to be
user friendly, the catalog fea-
tures an extensive Table of
Contents; in addition, new items
are clearly marked, and inch
and metric parts are easily dif-
ferentiated.

Catalog No. 15 is available
from Small Parts Inc., 13980
N.W. 58th Court, P. O. Box
4650, Miami Lakes, FL
33014-0650; Tel. 305-557-8222;
Fax: 800-423-9008. |

CIRCLE 93 ON FREE
INFORMATION CARD
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Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE | have tripled my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit,”

Daniel Wade Reynolds

Industrial Electrician

Ore-lda Foods

“CIE was recommended to me by my boss.
It was appsaling since | could study at my
own pace at home and during business
travel.”

Dan Parks

Marketing Manager/Consumer Products
Analog Devices, Inc.

“l loved the flexibility CIE offered. It was the
only way | could continug both school and
my demanding job.”

Britt A. Hanks

Director of Engineering

Patroleum Helicopters, Inc.

“l liked the way the school was set up with
laboratory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE's
curriculum is the way they show application
for all the theory that is preser.ted.”

Daniel N. Parkman

Missile Electro-Mechanical Technician
U.S. Air Force

“Completing the course gave me the ability
to efficiently troubleshoot moderm
microprocessor based audio and video

systems and enjoy a sense of job security.”

Tony Reynolds
Service Manager/Technician
Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

CIE is the best educational
value you can receive if you
want to learn about
electronics, and earn a good
income with that knowledge.
CIE’s reputation as the world
leader in home study
electronics is based solely
on the success of our
graduates. And we've
earned our reputation with
an unconditional commit-
ment to provide our students
with the very best electronics
training.

Just ask any of the
150,000-plus graduates of
the Cleveland Institute of
Electronics who are working
in high-paying positions with
aerospace, computer,
medical, automotive and
communications firms
throughout the world.
They'll tell you success
didn’'t come easy...but it
did come...thanks to their
CIE training. And today, a
career in electronics offers
more rewards than ever
before.

CIE’'S COMMITTED TO
BEING THE BEST...IN ONE
AREA...ELECTRONICS.
CIE isn't another be-
everything-to-everyone
school. CIE teaches only
one subject and we believe
we're the best at what we
do. Also, CIE is accredited
by the National Home Study
Council. And with more than
1,000 graduates each year,
we're the largest home study
school specializing exclu-
sively in electronics. CIE has
been training career-minded
students for nearly sixty
years and we're the best at
our subject...
ELECTRONICS...

IT'S THE ONLY SUBJECT
WE TEACH!

CIE PROVIDES A
LEARNING METHOD SO
GOOD IT’S PATENTED.
CIE’'s AUTO-PRO-
GRAMMED® lessons are a
proven learning method for
building valuable electronics

career skills. Each lesson is
designed to take you step-
by-step and principle-by-
principle. And while all of
CIE's lessons are designed
for independent study, CIE's
instructors are personally
available to assist you with
just a toll free call. The result
is practical training... the kind
of experience you can put to
work in today’s marketplace.

LEARN BY DOING...WITH
STATE-OF-THE-ART
EQUIPMENT AND
TRAINING.

CIE pioneered the
first Electronics
Laboratory g

Course
and the first
Microprocessor
Course. Today, no
other home study
school can match CIE’s
state-of-the-art equipment
and training. And all your
laboratory equipment, books
and lessons are included in
your tuition. It's all yours to
use while you study and for
on-the-job after you
graduate.

PERSONALIZED
TRAINING....TO MATCH
YOUR BACKGROUND.
While some of our students
have a working knowledge of
electronics others are just
starting out. That's why CIE
has developed twelve career
courses and an A.A.S.
Degree program to choose
from. So, even if you're not
sure which electronics career
is best for you, CIE can get
you started with core lessons
applicable to all areas in

Send for CIE’s FREE Course Catalog and
See How We Can Help Your Career Too!

www.americanradiohistorv.com

electronics. And every CIE
Course earns credit towards
the completion of your
Associate in Applied Science
Degree. So you can work
toward your degree in stages
or as fast as you wish. In fact,
CIE is the only school that
actually rewards you for fast
study, which can save you
money.

Y E S ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a
representative contact you - there
is no obligation.)
Piease Print Clearly

AH56
Name
Address
City
State _____ Zip Age _
Phone No.

Check box for G.1. Bill Benefits.
[ veteran
[J Active Duty

Cleveland Institute of Electronics, Inc.
1776 East 17th Street
Cleveland, OH 44114

A School of Thousands.
A Class of One. Since 1934.
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Pen-Style
Multimeter

Popular Electronics, August 1994
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NEW PRODUCTS

The first member of the
Shoreline Instruments family of
meters, the SI1000 pen meter
combines the practicality of a
standard digital multimeter with
the comfort of a pen. The pen
meter displays a total of 11
ranges of AC/DC volts, milli-
amps, and ohms on a 2000-
count digital display. The SH000
can also test diodes and per-
form audible continuity tests. its
automatic shut-off feature ex-
tends the life of its 9-volt battery
The S11000, which measures
9% X 1% X 1 inch and weighs
four ounces including battery,
features a molded case that fits
comfortably in any sized hand.
To improve the grip and reduce
rubbing, the body was designed

with notches to fit the user's
fingers. To prevent cramping
and fatigue after extensive use,
the SI1000 can be held either
like a pen or in the palm, with
the display facing up. The dis-
play appears directly above the
examined circuit point. The
range settings can be set by
moving a.slide switch with the
thumb. A twist-on alligator clip
attaches to the meter’s ground
probe, allowing the user to con-
nect it to the circuit to make
one-handed measurements.

The SHO00 pen-style meter
costs $39.95. For further infor-
mation, contact Shoreline
Electronics, inc., P. O. Box 378,
Moffett Field, CA; Tel:
408-987-7773; Fax:
408-987-7735.

CIRCLE 101 ON FREE
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SYNTHESIZED
FUNCTION GENERATOR
Designed for applications where
a number of exact frequencies,
waveforms, and amplitudes
have to be selected, Global
Specialties’ Model 2003 menu-
driven, digitally synthesized
function generator can store up

to 16 preset waveform config-

urations in memory, and recall
them automatically. its 32-
character LCD readout allows
precise setting of the desired
frequency, with up to 11 digits of
accuracy. It offers several
modes of operation, including
trigger, gated sweep, hop, burst,
and external trigger and gate.
Waveforms include sine,
square, triangle, and positive
and negative ramp. The Model
2003 can be used for repetitive
testing, filter-response testing,
and testing automotive and tele-
communications systems.

The Model 2003 digitally syn-
thesized function generator has
a list price of $499.95. For
additional information, contact
Global Specialties, 70 Fulton
Terrace, New Haven, CT 06512;
Tel: 203-466-6103; Fax:
203-468-0060.

CIRCLE 102 ON FREE
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MOTION-CONTROL
SYSTEM

Cybermation’s Motion-Control
System, complete with IBM-
compatible software, is targeted
at robotics, medical, industrial,
and other OEM applications.
The complete kit includes a

4.5 % 6-inch controller card, two
stepper motors, a transformer, a
wiring harness, documentation,
and software written in Qbasic

WWW.americanradiohistorv.com

and Gwbasic. The unit controls
two muiti-axis, 48-step motors
per board. The boards are indi-
vidually addressable, allowing
the user to control up to 16
possible cards. Thus the sys-
tem is expandable to 32 motors
on one LPT (printer-port) inter-
face. The input accepts a
Centronics parallel interface,
and board power input is via a
12-VAC C.T. 3-amp transformer.
The system features a bi-direc-
tional, 8-bit read-and-write bus
with address decoding, variable
speed, step, range, direction,
and on/off control. Relay cards,
analog-to-digital cards, optically
isolated input cards, timer con-
trollers, and RS5232 intelligent
controllers, now in the final de-
velopment stages, are
compatible with the Motion-
Control System.

The Motion-Control System
costs $249.95. The compatible
cards will be priced from $149
to $249. For more information
contact Cybermation, 1943 Sun-
ny Crest Dr,, Suite 288,
Fulierton, CA 92635, Tel.:
714-992-2266; FAX:
714-992-2082.

CIRCLE 103 ON FREE
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30-MHz DUAL-
CHANNEL
OSCILLOSCOPE

Hameg Instruments’ HM303 is a
30-MHz dual-channel os-
cilloscope that offers a feature
not usually found on 0s-
cilloscopes: a built-in
component tester. The tester
uses a stabilized measurement
voltage to rapidly test active and
passive circuit components at
the push of a button.
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The HM303 features im-
proved vertical amplifiers with a
sensitivity that goes down to 2
mV/div, with a broadband de-
sign that limits overshoot to 1%.

Probe-compensation adjust-
ment is achieved through a
built-in, dual-frequency, 1-kHzA-
MHz calibrator, which can be
used to optimize probe-tip-
through-display fidelity. The
fastest sweep rate is 10 ns/div,

using the x 10 magnifier. The
scope can trigger on signals
greater than 100 MHz and on
inputs less of than one-half divi-
sion. An active sync-separator
allows the detailed examination
of complex TV signals.

The HM303 dual-channel os-
cilloscope is priced at $548. For
additional information, contact
Hameg Instruments, 1939
Avenida Plaza Road, Ocean-
side, CA 92056; Tel:
800-247-1241; Fax:
619-630-6507.

CIRCLE 104 ON FREE
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ENERGY-SAVING
SURGE SUPPRESSOR
Designed to work with any PC
or PC clone, Tripp Lite’s Iso-
miser is a combination surge
suppressor and screen monitor.
It saves electricity by automat-
ically turning off power-hungry
computer monitors. Keyboard
activity automatically restores
the monitor to its prior screen.
The isomiser is a member of
the EPA’s “Energy Star” pro-
gram, which recognizes power-
saving computers and accesso-
ries. Monitor shut-off time can

be adjusted between five and
60 minutes with a convenient
slide control. By powering down
the connected monitor, the Iso-
miser can provide savings up to
$190 a year per monitor, ac-
cording to Tripp Lite.

The Isomiser is also a four-
outlet Isobar surge suppressor
that provides spike and line
filtering, as well as RFI and EMI
filtering. Isolated filter banks
provide up to 720 joules of
surge suppression while pre-
venting interference between
connected equipment.

The Isomiser screen monitor
and surge suppressor has a
suggested retail price of
$119.95. For more information,
contact Tripp Lite, 500 North
Orleans, Chicago, IL
60610-4188; Tel: 312-329-1777;
Fax: 312-644-6505.
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CAR AMPLIFIERS

The Mean Machines line of car
amplifiers from Autotek includes
nine models with larger chassis
for increased emphasis on
power, aesthetics, and improved
heat dissipation. For simplified
installation and improved ap-
pearance, all controls and

connections are located on the
front panels of the two-channel
amps. Gold-plated terminals are
used for reduced resistance on
power and speaker connec-
tions. The additional power
capabilities are due to new cir-
cuit design and an exclusive
transformer device that em-
powers a feature called
Inductive Puise Control.

The Mean Machines car am-
plifiers have retail prices ranging
from $279 to $999. For addi-
tional information, contact
Autotek, 855 Cowan Road, P.O.
Box 4391, Burlingame, CA
94011-4391; Tel: 415-692-2444;
Fax: 415-692-2448. |
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3M breadboards
for less dough.

Lower prices, plus jumper wires and a
diskette. No wonder interest is rising.

Remember, 3M Breadboards carry a lifetime warranty.
For more information, call 1 (800) 328-0016, ext. 103.

3M Reliability

© 3M 1994
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AN IMPORTANT PART
OF YOUR PHOTOCOPIER
ISN'T PART OF
YOUR PHOTOCOPIER

Having a machine may not permit you to photocopy
books, journals, newsletters and magazines.
The Copyright Clearance Center CAN.
Contact us to find out
how you too can COPY RIGHT!™

COPYRIGHT CLEARANCE CENTER
222 Rosewood Drive, Danvers, MA 01923 [] Tel. (508) 744-3350 [ Fax (508) 741-2318

®© 1993 Copyright Clearance Center

www.americanradiohistorv.com
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LOGISYM V3.2

LOGIC
SIMULATOR
SOFTWARE

CIRCLE 119 ON FREE INFORMATION CARD

Test logic circuits without heating your iron or using a protoboard.

fact that the easiest circuits o de-

sign are sometimes the hardest to
implement. Logic circuits are an ex-
cellent example of “straightforward”
designs that often go awry. Logic-cir-
cuit design should be a piece of cake,
especially since it requires less math
than analog-circuit design, but they
can still be flaky. In fact, when a logic
circuit fails to work as predicted, its
surface-level simplicity only leads to
complete consternation in the mind
of the logic designer. If the validity of a
fruth table cannot be argued with,
where’s the problem?

One possible design flaw that leaps
to mind (if only because it has snag-
ged me before) is timing error due to
propagation delay. Another, of
course, is a flaw in the fruth-table log-
ic, that leads directly to a design error
(face it, we're only human). One tricky
problem that affects even the most
“inhuman” designers is circuit racing;
which occurs in sequential-logic cir-
cuits when a feedback loop is not fast
enough, leading fo circuit oscillation,
or racing.

Well one item can spare us from
both errors: a logic simulator. Further-
more, a logic simulator can help you
do without multiple pieces of test

I ‘'ve always been amazed by the

equipment, such as breadboards,
pulse and data generators, Os-
cilloscopes, and logic andlyzers.

Logisym V3.2 is just such a software
tool. It requires a PC compatible with
512k RAM, running MS-DOS 3.3 or
higher, and VGA graphics. While DOS
based, it comes with a program infor-
mation file and icons that make it Win-
dows friendly. It can handle both
keyboard and mouse input (pre-
ferred), and generate printouts on
both 9-pin Epson-compatible dot
matrix and HP-compatible laser
printers. The print feature is nothing to
sneeze at, as it generates a complete
report of what gate generated each
signal. Now that you have some idea
of whether it will work with your equip-
ment, let’s talk about features.

Capability. The software can monitor
up to 16 points (commonly called
“probes”} in a circuit consisting of up
to 650 nodes (or gate outputs). The
circuit can be either sequential or
combinational. To generate traces,
the program requires PSPICE-like
script files that describe the circuit. If
you're not familiar with PSPICE, not o
worry, the 20-page manual (including
a tutorial) and 15 example scripts
cover everything you'll need to know.

Wwww.americanradiohistorv.com

The simulator can handle buffers,
inverting buffers, and AND. OR, NAND, NOR,
XOr, and xNOr gates. The xor and xNORr
devices must be of the 2-input type,
while the other gates can have up to
eight inputs. The software can also ac-
commodate positive-edge-triggered
RS latches, and D and JK flip-flops.

It also comes with a variety of logic-
signal generators to provide circuit
stimulus. There's an eight-bit, variable-
frequency, up/down counter; a four-
bit, variable-frequency, up/down ring
counter; and a four-bit, variable-rate,
random data generator. In addition,
the program also accepts 8-bits of
real-time input (toggled high and low
via 8 of the keyboard’s function keys).
Also, any unused gate inputs can be
fied high or low as you desire. So, all
totaled, there are 26 bit-value
sources.

The program’s only restriction is that
it makes use of “unit-delay elements.”
What that means is the propagation
delay of a simple gate is one “unit”
long. The delay of more complex de-
vices depends on how many simple
gates inside the device a signal must
pass through before it affects the out-
put. Since the delay for a device can-
not be manually set, itis assumed that
all gates—simple or otherwise—are
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of the same architecture (ie, have
the same delay per simple gate). This
is most often a very good assumption.
Even so, gates with longer delays can
be simuiated by piacing one or more
buffers at there output.

Installation and Operation.
Installation for DOS operation is just a
matter of copying the files from a disk
to an appropriate sub-directory (pro-
vided you don't wish to run the sim-
ulator from a floppy, that is). Just a
couple of additional steps are
needed for windows operation: click
and drag the programs PIF file into an
appropriate window (from which
you'll launch the application) and se-
lect one of the three provided icons
using the properties command.

Once installed, you start the pro-
gram by typing “logisym” at the DOS
prompt or double-clicking its Win-
dows icon. Then you're prompted for
the name of a script file (which you
could optionally have provided as a
parameter from the DOS prompt). An
opening screen is followed by a cir-
cuit-information screen, and then the
program display when you hit a key.

The program display is a cross be-
tween a 16-trace logic analyzer and
an oscilloscope; not only showing sig-
nats, but software-based control
knobs and buttons as well. At the top
there are also 6 commands, and an-
other 4 at the bottom.

In the signal-display area, there is
room for 16 signals, which are dis-
played like a typical logic-timing di-
agram, and a couple of blank traces.
Each signal has its label to the left for
easy identfification. If a signal is gener-
ated by one of the internal clocks, its
plot and Iabei appear in yellow. If a
signal comes from a gate, its plot and
label appear in green. There is an
area fo the right of the displays where
the current bit value (1 or 0) of each
tfrace can be shown. If activated, that
area is updated dynamically. By the
way, to enhance comprehension,
traces can be vertically separated
into groups by requesting the pres-
ence of biank fraces from within the
circuit script.

Lets look at the program’s controls
next. The commands activate pop-up
windows, the buttons turn simulator
features on and off, and the knobs
adjust simulation parameters over a
range. Commands and buttons can
be implemented by clicking on them
with a mouse, or by typing in a letter.
The appropriate letter appears in red
in the command or button label on
the screen. Knobs can also be con-
trolled by typing in letters: pressing just
a letter key turns a knob counter
clockwise; if you simultaneously press
shift, they turn clockwise. Alternatively,
you may use a mouse by clicking near
each knobs — and + labels.

Taking the commands at the top of
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The bottom half of the Logisym interface, with its knobs and pushbuttons, emulates a
piece of test gear. The top portion displays a siate diagram Just as a logic analvzer

would.
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Earn Your B.S. Degree
in
ELECTRONICS
or
COMPUTERS

By Studying at Home

Grantham College of Engineering,
now in our 44th year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax. and phone.

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

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and Clanguages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, and much more.

An important part of being pre-
pared to move up is holding the right
college degree, and the absolutely neces-
sary 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
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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Could this be the hobbyist lab of tomorrow—just a virtual-reality workstation? With

products like Logisym, it does seem likely that in the future this is how most hobbyist

projects will at least begin.

the screen next, they are: Logisym,
Probe Status, Configuration, Clock
Definitions, and Help. Each calls up a
window. Logisym just calls up a
copyright-notice window. The Probe
Status window shows the logic gate to
which each probe is attached, the
labels of that gate’s inputs, and the
current logic value of the signals. The
configuration window is used fo save
and load the control knob, button,
and printer settings to and from the
configuration file (LOGISYM.CFG). The
Clock Definitions window shows the

SSC has interfaces and software to allow you to
receive vivid satellite images on an IBM PC computer
Just plug the interface into the senal port of a PC and
into the audio output of a shortwave receiver. The
package Includes the interface, manuals, schedules
and software  SSC also makes systems for reception
with VHF scanners. Call or write for our free catalog

Visa and MASTERCARD accepted

Tel: (714-498-5784 Fax: (7

labels of all of Logisym’s 26 internal
clock signals, grouping them by
source. The current value of each sig-
nal is also provided. The fault window
allows you to set and hold any signal
high or low to simulate a circuit fault.
The “fault” may be removed by select-
ing Clear in that window. The Help
window presents a menu of help top-
ics on knobs and controls and the
commands at the top of the screen
(except the Logisym command).

Next, let's deal with the switches and
knobs before getting to the remaining
commands. The Pause button (which,
unlike the other controls, can be oper-
ated by the space bar instead of a
letter) starts and stops the simulator,
and thus the plotting of signals. The
program will automatically pause
after plotting a certain number of
steps if the Single Step button is on.
The Auto Trigger button allows screen
affer screen of data to be produced if
on: if off, the simulator will pause after
one screen of data is plotted. The
Logical Value button enables the dy-
namic display of signal values to the
right of the signals, as mentioned ear-
lier. As you might expect, the Disable
Clock button freezes the operation of
all the clocks when on, and allows
them to proceed when off.

Now let's consider the knobs, which
can be divided into two groups: those
that affect the trace dispiay (Time

wWww-americanradiohistorv.com

Base, Delay Time, and Step Multi), and
those that affect the signal generators
(Counter, Ring, and Random). The
Time Base control sets the number of
unit delays that will fill one screen (i.e.,
the data resolution). The time-base
values are 128, 256, 512, 1024, 2048,
and 4096. The Delay-Time control de-
termines how fast a plot is made. It
permits you to adjust the plotting
speed for your computer. The Step
Multi knob adjusts the number of steps
the simulator executes after each
press of the space bar in single-step
mode. The possible values are 1, 2, 4,
8, 16, and 32.

All the knobs that control the signal
generators affect their frequency of
operation. To the left of each knob
label there is a tiny symbol (either a
triangle or square) that, if clicked on,
modifies the operation of its signal
generator. The Counter-knob's symbol
toggles the counter between upward
and downward counting. The Ring-
knob's symbol sets the direction of the
pulse around the ring. The Random-
knob's symbol determines whether
the random generator is allowed to
generate brief asynchronous pulses.
That's an excellent way to test the
effects of noise on a circuit.

The commands at the bottom of
the screen are Hardcopy, Mark, Re-
start, and Quit. Hardcopy, as you
might expect, initiates printing, but first
asks whether you'll be using a laser or
dot-matrix printer. Mark places a
dashed vertical line through all the
traces at the current position. Restart
starts a simulation over again. Quit al-
lows you to exit the program.

Conclusion. As you can probabily tell
from the list of features and controls,
this is quite a flexible program. Itis also
very easy to use and, for only $25, its
certainly worth checking out. If you're
shy about spending anything for the
software, you should at least check
out Logisym V3.0, which is offered as a
shareware product. The shareware
version lacks blank fraces, the manual
(needed to fully understand the
script-file language), print capability,
detailed error messages during script
loads, and the top-screen corrmands
except Logisym and Clock definitions.
For more information, contact An-
drew J. Dobson, 106 W. Mowry St,
Chester, PA 19013, or circle Nc. 119 on
the Free Information Card. [ |
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By Len Feldman

Sharp Model
MD-D10
MiniDisc

Player

b "5""& )20 QO .
The Sharp Model MD-DI0 portable MiniDisc playver.

PRODUCT
TEST REPORTS

hile Sony is the ac-

knowledged inventor
of the new MiniDisc format,
Sharp must be credited for
coming up with one of the
smallest and lightest Mini-
Disc players available to
date. Their model MD-D10
measures only 3'%e X 4%
1%6 inches and weighs just
11.6 ounces!

MINIDISC BASICS

For those who are not
familiar with the MiniDisc
format, let us quickly review
its characteristics. MiniDiscs,
or MD’s, measure only 2%
inches in diameter and yet

are able to contain up to
74 minutes of recorded
material. That amazing stor-
age capacity arises from a
low bit-rate encoding
scheme that uses two psy-
choacoustic principles.
Essentially, sounds that
would not normally be
heard by humans, either

because they are below
the so-called “threshold of
human hearing” or be-
cause they are masked by
other sounds, are not re-
corded onto an MD. That
allows the elimination of up
to 45 of the digital data that
would normally be record-
ed on a CD or a DAT tape.

MiniDiscs come in two
forms: prerecorded discs
and recordable MD's onto
which you can record your
own selections from what-
ever source (CD, radio,
tapes, etc) you choose.
MiniDisc hardware, gener-
ally intended for portable
or car use, can come either
as a recorder/player or as a
play-only device. The Sharp
MD-D10 falls into the latter
category, and can play
back either prerecorded
MD’s or MD’s you may have
made on a home or poria-
ble MD recorder.

FEATURES

While the most outstand-
ing feature of the MD-D10 is
its small size, this player has
a lot more going for it. The
unit features a three-sec-
ond shockproof memory
that eliminates skips if the
unit is jarred. In it, the system
stores three seconds of dig-
ital information into a
memory buffer so that even
if the laser pickup is mo-
mentarily caused to
mistrack, music is not inter-
rupted while the pickup
returns to its correct posi-
tion.

The MD-D10 aiso features
a dot-matrix LCD display
(10-characters-per-line)
and uses a scroll function to
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display disc and track titles
that software manufacturers
add to their prerecorded
MDss. (If you also own an
MD recorder, you can add
your own text to the record-
ings you make, and these
would also be displayed on
the MD-D10)

Sharp has incorporated
digital processing in a
noise-control circuit that re-
duces the audible leakage
of high-frequency tones
that often disturb others
nearby when using head-
phones. Also incorporated
is a switchable “X-Bass” sys-
tem that amplifies tones in
the lower bass range to
produce more powerful
bass.

With the digital MiniDisc
format, users have instant
access to any track on a
disc. A microcomputer in
the player aliows fast ac-
cess to any track and.
additionally, a search func-
tion with fast-forward/
reverse enables users to au-
dibly scan to a specific
segment of a song.

The MD-D10 can operate
from any of three power
sources: an inCluded re-
chargeable battery, an
included AC power adapt-
er/recharger, or an optional
power cord for the car. The
adapter/recharger lets you
recharge the battery from
an AC power source even
while listening to the player.
Additional accessories sup-
plied with the MD-D10
include a soft carrying
case, a cable containing a
mini-stereo plug at one end
and a pair of phono-tip
jacks atf the other (for con-
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The frequency response of the MD-DI0 varied by no more than
+0.6, —0.0 dB over the range from 20 Hz 10 20 kHz when

operating in the “‘normal’’ mode.
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At recording levels of — 10 dB or lower, distortion-plus-noise was
around 78 dB (relative 1o the maximum recorded level of 0 dB),
which corresponds to a distortion-plus-noise percentage of less

than 0.02%.

necting the player to a
home stereo system when
headphone listening is not
desired), and a set of stereo
headphones.

CONTROLS

A “hold” switch is found
along the upper edge of
the player, near the LCD
display area. When acti-
vated, that switch prevents
accidental operation of
other controls while you're
listening to the player. A
“display” button activates
the text display of the disc
fitle, track title, and what-
ever additional text the
producer of the MD has
added (such as the artist’s

name, etc). A second press
of that button changes the
display to read track
number and total playing
time or elapsed time of the
current frack. Below the dis-
play button is a second
button that, when pressed
repeatedly, first activates
the bass-boost circuitry and
then the noise-control cir-
cuitry described above. A
third press of the button
restores normal (flat re-
sponse) reproduction.
Forward and reverse
“skip/search” buttons are
also found along the top
surface of the player. as are
a “stop/off’ button (one
push stops play, a second

LINEARITY (OUTPUT ¥S. INPUT) FROM O B TO -BO dB; SHARP MD-D10 MO PLAYER
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As can be seen in this plot, linearity from 0 1o — 80 dB was

nearly perfect.
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At the high-end of the audio spectrum, the left channel showed
better separation than the right one.

push turns off power), and a
“play/repeat/random” but-
ton. If that button is pushed
during play, the repeat-play
function is activated. If
pressed a second time, ran-
dom play of tracks is
initiated, while a third press
causes the player 1o switch
back to normal playback.
A DC jack (for powering
the unit by means of the AC
adapter) is located along
the left side of the player,
while the “phone/line” out-
put jack is found along the
rear edge of the unit. A
thumbwheel-type volume-
control knob is located
along the right-side edge
of the player. Depressing a
spring-loaded tab near the
front of the top surface
opens the unit so that you
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can insert a MiniDisc, while
access to the battery com-
partment is found on the
underside of the player.
Looking at the player and
all its controls, one wonders
how Sharp managed to
find room for the complex
electronics, motor, and
laser pickup that are re-
quired for a MiniDisc player
to work!

LAB MEASUREMENTS
When we knew that we
would be testing an MD
player we were stricken with
a bit of panic. While we
had previously had access
to an MD recorder/player,
that unit was no longer in
our lab, having been re-
turned to its manufacturer.
What were we going fo use
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TEST RESULTS—SHARP MODEL MD-D10 MINIDISC
Specificalion Mfr's Claim PE Maasured
Frequency response MHZ-20kHz, £ 1dB  +0.6.08,-0dB
Power source

Battery 4.8VDC Confirmed

AL adaptor 6.0 VDC (120V AC input)  Contirmed
Power consumption aw Gonfirmed
Headphone output power 15 mW/channel Confirmed
Ling output level 850 mv 1083 volts
THD, battery operation 0.07% Confirmed
Signal-to-noise rafio N/A &1 7452 55 dB
Sterao separation N/A THdB & 1 kHz
Battery performance 100 minutes 95 minutes
Recharge tima 5 hours- Cordirmad
Dimengicns

(W =L =D, inches) 351w X 1315 X 8%/s Confirmed
Weataht (incl. battery) 11.6 ounces Confirmed
Suggested retail price $599.00

for a test-signal MiniDisc if
we no longer were able to
make our own from a test
CD? Fortunately, the day
before the MD-D10 arrived
in our lab, we received a
newly produced, pre-
recorded MD test disc from
Sony Corporation. That disc
contained all the test sig-
nals we would need for
testing MD players o, for
that matter, player/record-
ers.

The frequency response
of the MD-D10 when oper-
ating in normal mode
(neither X-Bass nor Noise
Control turned on) varied
by no more than +0.6,

— 0.0 dB over the range
from 20 Hz to 20 kHz, which
was well within the 1.0 dB
claimed by the manufac-
turer. We next looked at
how harmonic-distortion-
plus-noise varied as a func-
tion of frequency when
playing back spot frequer-
cies recorded at maximum
digital-record level. At mid-
frequencies, distortion plus
noise measured between
0.04% and 0.05%. rising to
around 0.1% at the extreme
bass frequencies and to
0.415% at 10 kHz. While these
levels of distortion and
noise are virtually insignifi-
cant, it is interesting to note
that at lower recorded lev-
els, (from around —10 dB or
lower) distortion-plus-noise
was considerably lower.

To separate the actual
harmonic distortion com-
ponents from the residual
noise, we used spectrum
analysis fo examine the har-
monics of a steady-state 1-
kHz signal at maximum re-
corded level. The peaks at
every odd and even har-
monic up to around 20 kHz
offered confirmation that
the numbers obtained from
the earlier measurements
were essentially due to ac-
tual harmonic distortion
rather than random noise.

We next did a plot of
output versus input to exam-
ine the linearity of the D/A
converter of this player and
its associated circuitry. While
our test disc contained sig-
nals from 0 dB (maximum
recorded level) down to
— 90 dB, our test equipment
was only able to register
linearity down to — 80 dB,
probably due to random
noise. Nevertheless, linearity
was just about perfect over
the range from 0 dB to —80
dB, which suggests that
Sharp is using an excellent
D/A conversion system in
this portable player.

The new Sony MD tfest
disc enabled us to measure
the stereo-channel-separa-
tion capabilities of this MD
player over the frequency

range from 100 Hz to 20 kHz.

While we were somewhat
surprised to note that sepa-
ration decreased at the

bass-frequency end of the
spectrum (to less than 60

| dB). thats still more than

enough stereo separation
for enjoyable listening. At
the high-frequency end of
the audio spectrum, the left
channel exhibited better
separation (as much as 84
dB at 20 kHz) than did the
right channel (59 dB at 20
kHz). Again, we should stress
that stereo effects were ex-
cellent, whether we listened
via headphones or via
loudspeakers. Normally,
even 20 or 30 dB of separa-
tion is all that one needs to
obtain a full stereo effect in
a typical set up.

Finally, playing a “no sig-
nal” frack of the test disc,
we measured the signal-to-
noise ratio of the player.
The single-reading, A-
weighted S/N measured
90.74 dB for the left chan-
nel and 92.55 dB for the
right channel. To investigate
the distribution or content
of the residual noise, we
used spectrum andlysis to
plot noise level versus fre-
quency. That test was
conducted using the AC
adapter to power the unit,
which explained why there
were some peaks in noise
(actually minute amounts of
hum) at the power-line fre-
quency of 60 Hz and at its
third harmonic (180 Hz). No
doubt battery operation
would have resulted in the
elimination of these
“bumps” and in even lower
readings at the bass fre-
quencies. For all of that,
however, even when using
the AC adapter, the “worst”
peaks were still some 90 dB
below maximum recorded
level and hence are totally
inaudible under normal lis-
tfening conditions. A
summary of our lab mea-
surements can be found
elsewhere in this report,
along with comparisons
(where applicable) to the
manufacturers claimed
specifications.
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HANDS-ON TESTS

The MD-D10is truly a
pleasure to use. All controls
worked as claimed and
confirming “beeps” that
sound when using some of
these controls assure the
user that the control has
responded. The <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>