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Design and Verify Circuits Faster

Join over 20,000 customers using the affordable mixed-signal simulator

Design faster with Electronics Workbench.

Mix the analog and digital components and ICs
in any combination. And with a click of the
mouse, try ‘what if” scenarios and fine tune your
designs.The built-in SPICE simulator gives you
real-world waveforms.

All without programming or netlist
syntax errors.

And in minutes. Not hours or days.

You'll be up and running sooner. And create

better designs faster with Electronics Workbench.

We guarantee it!

INTERACTIVE IMAGE TECHNOLOGIES LTD.

908 Niagara Falls Blvd. #068, North Tonawanda, NY 14120-2060
Telephone: 416-977-5550 BBS: 416-977-3540
CompuServe: 71333,3435 E-mail: ewb@interactiv.com

Electronics Workbench: $299

*  Click & drag schematic capture

*  Mixed analog/digital SPICE simulator

* Instant Bode plots and scrollable waveforms

* 50 analog components with 350 models

* 140 digital components and ICs in TTL and
CMOS

* Windows 95/NT/3.1,DOS and Macintosh versions

*  Free unlimited technical support

¢ 30-day moncy-back guarantee

Engineer’s Pack: $599

* Electronics Workbench

* 2,450 models

* Import/Export SPICE netlists
*  Export to PCB packages

To discover more about the affordable
mixed-signal simulator, call us today at:

800-263-5552

Fax: 416-977-1818
Internet: http://www.interactiv.com
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30 Build a Switching Amplifier
A low-cost, lightweight, easy-to- -build, 60-watt stereo amplifier
that's ideal for use as a main or backup unit—Rolando R. Burbon

38 Build a Reverb and Surround-Effects

Generator
Add concert-hall ambiance to your home theater or stereo setup
with this versatile circuit that can be configured for a variety of
applications. It even works with live audio—Marc Spiwak

Page 30
44 Build a Solid-State Penlight

A handy little light for emergencies, or whenever you need it, that
seems to never burn out. As a bonus, it doesn’t affect your night
vision—Dean F. Poeth

FEATURES

42 Smarter Keys for Smarter Cars

In the never-ending battle to protect your automobile and its con-
tents, even keys are gaining some electronic-aided inelligence—
Bill Siurv Page 38

48 Choosing the Right Shortwave Receiver
Are you confused by the specifications and features of modern
shortwave receivers? These pointers can help you separate the
hype from the important facts and keep you from being short-
changed—Kar! T. Thurber, Jr.

57 Designing your own Bass-Reflex Speakers
Learn how vented enclosures affect loudspeaker performance, and
how to design your own vented-box, or bass-reflex, speakers using
our simple PC program—William R. Hoffman
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EDITORIAL

FOR AUDIO ENTHUSIASTS, AND
EVERYONE ELSE!

While all aspects of the electronics hobby have their
devotees, few, if any, are more ardent than audio hobbyists.
Well, this month Popular Electronics presents a trio of
stories sure to please even the most jaded audio tinkerer.

The first is a great-sounding, 60-watt, stereo amplifier that's
lightweight and inexpensive to build. Ideal for use as a main
or backup amp, what makes it really different is that it is a
“Class D,” or “switching” amplifier. To learn more about it
turn to page 30.

The second audio article is a simple reverb-eftects
generator that can be configured for a variety of
applications. For instance, it can be used to add the
ambiance of a theater or auditorium to your sound system,
simulated stereo to a mono source, or surround effects to
the audio track of a video program. The unit also has a
microphone input for adding reverb effects to speech or
vocals. That story begins on page 38.

Finally, there's another installment in our occasional series
on designing and buildirig your own speakers. This time,
we turn our attention to the vented-box, or “bass-reflex”
speaker. |n the article we present a design program that
can make short work of designing an enclosure that's ideal
for your selected drivers, and practical pointers that can
make the whole procedure nearly foolproof. The story
begins on page 57.

And we have not forgotten all of you non-audio hobbyists.
This issue offers a variety of stories and columns for you,
too. For instance, shortwave listeners, especially
newcomers to that fascinating hobby, won't want to miss
“Choosing the Right Shortwave Receiver.” That story
provides you with the essential information you need to
make an informed decision when purchasing your next, or
first, shortwave receiver. The story begins on page 48.

Add to that a neat little solid-state penlight that seems to
last forever, and more, and you can see that we have
another fun-packed issue for you, no matter what your
interests. Enjoy!

S

Carl Laron
Editor

AmericanRadioHistorv.Com

EARN YOUR
B.S. DIEGREE

COM POII.! TERS
ELECTRONICS

By tuyihng at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
enced in “distance education”— teaching
by correspondence—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-
understand but complete and thorough
lesson materials, with additional help
from our instructors.

Grantham offers three separate distance-
education programs, leading to the follow-
ing 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 Sci-
ence in Computer Science.

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

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460
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Citing SETI

SEARCHING FOR
EXTRATERRESTRIAL
INTELLIGENCE

While The SETI League, Inc. great-
ly appreciates the favorable exposure
given us in Karl Thurber’s article “The
Search for Extraterrestrial Intelligence”
(Popular Electronics, December
1995), we must hasten to point out that
at least two of the author's sources
were not cited. Much of the material on
The SETI League’s upcoming all-sky
survey first appeared in my articles
“Searching for Life Among the Stars”
(QST, August 1995) and “SETI Made
Simple—What Can We Do?"
(Proceedings of the 1995 TAPR
Annual Meeting). Your readers should
be made aware of those prior publica-
tions.

SETI seeks to determine through
microwave measurements whether
humankind is alone in the universe.
Since Congress terminated NASA's
SETI funding two years ago, The SET!
League and other scientific groups
have been attempting to privatize the
research. Experimenters interested in
participating in the search for intelli-
gent alien life, or citizens wishing to
help support it, should contact The
SETI League, Inc. membership hotline
at 1-800-TAU-SETI. The SETI League,
Inc. is a membership-supported, non-
profit [501(c)(3)], educational and sci-
entific corporation dedicated to the
electromagnetic Search for Extra-
terrestrial Intelligence.

H. PAUL SHUCH, Ph.D., N6TX
Executive Director

The SETI League, Inc.

Little Ferry, NJ

! regret the complaint received from
Dr. Shuch. I was surprised to learn that
The SETI League took exception to an
article that promoted their programs,
an article whose publication they
encouraged and in which they cooper-
ated in supplying materials. | apologize
to him for any misunderstanding on
the use of those materials.

LETTERS

I employed SETI League material,
particularly in the “A Basis for SETI?"
and “What You Can Do for SETI” sec-
tions, and for the quotes attributable fo
Dr. Oliver. Those sections promoted
SET! research and the League's
upcoming all-sky survey.

As a result of the League’s cooper-
ation in furnishing a variety of materi-
als, | thought | had tacit approval to
use those materials and did not think it
necessary to specifically cite them at
each point where they were used. But
I did mention the League prominently
in the article and attributed material to
the League and to Dr. Shuch personal-
ly on pages 54 and 94. In retrospect, it
would have been more appropriate to
have provided several formal biblio-
graphic citations.

The original manuscript also con-
tained a brief “acknowledgments” sec-
tion thanking Dr. Shuch and others for
their assistance in preparing the arti-
cle. Unfortunately, that paragraph did
not survive the editorial process.

Nevertheless, Dr. Shuch’s concern
for protection of copyrighted material
and proper attribution is a valid one. It
points to the need for more rigorous
documentation of sources by technical
writers. It also suggests that securing
explicit permission to use copyrighted
material, regardless of the circum-
stances, is absolutely essential to
avoid any possible misunderstand-
ing.—Karl T. Thurber, Jr.

AN ABSOLUTE DELIGHT

! found L.G. Robertson's article,
“Restoring a Vintage Radio” (Popular
Electronics, February 1996) an
absolute delight! | think that the most
enjoyment I've ever derived from the
electronics hobby has come from
reviving a “basket-case” like his.

That is not to say that | do not enjoy
other aspects of our wonderful hobby.
That's why | appreciated the wide
spectrum of articles—tube projects/
technology/surplus information/etc.—

AmoricanDadinblictarny Cam

in the February issue. Thank you and
keep up the good work!

A.B.

Columbus, OH

'HAVES & NEEDS

For over a year now, I've been look-
ing for specific information on a num-
ber of “acquired” devices, as well as
some general information.

| could use data and schematics on
my Excursion 6000 cordless Bell
phone; a model HE-52 Lafayette
receiver; and EICO 427 and Heath
Model 10-18 oscilloscopes.

| also need a source for data on
tube pinouts, high-voltage and
microwave (as in the oven and fly-
backs), as well as tube and transmitter
cross references. | could also use a
schematic for a 1990-92 KTV 13-inch
television.

| will reimburse anyone for copying
and postage costs.

MICHAEL KELLER
322 S.W. End
Lancaster, PA 17603

t am in need of the instructions and
guide charts for the EMC Model 213
tube tester by Electronic Measure-
ments Corp. Any assistance in obtain-
ing the instructions and guide charts is
greatly appreciated. | will cover
expenses for the data. Thank you in
advance.

EUGENE R. MARTIN
345 Eggert Road
Cheektowaga, NY 14215

I would like a copy of the operating
manual, circuit diagram, and parts list
for a Pyramid Phase Il power supply. |
will, of course, pay any copying and
mailing expenses. I've enjoyed read-
ing Popular Electronics for many
years.

BILL RIEVELEY

2180 Victory Road

Powell River, BC

Canada, V8A 422 [ |




CircuitMaker

The Complete, Low Cost, Circuit Design System

Professional Schematic Layout

CircuitMaker’s schematic capabilities are unmatched and include many ad-
vanced editing features not found in similar programs. These powerful fea-
tures minimize the time and task associated with drawing a schematic and
insure a professional looking final product. Printout and export options are
numerous and results are of the highest quality. But that’s what people have

come to expect from CircuitMaker.
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Analog, Digital
and Mixed-Mode

Simulation
CircuitMaker’s SPICE3 based
analog simulation is fast and
accurate. SPICE sub circuits for
all base level digital devices
provides advanced mixed-
mode simulation capability.
Digital simulation is live and
highly interactive. This power-
ful simulation trio is tightly in-
tegrated into one package and
will confirm your circuit de-
signs with accuracy and ease.

Comprehensive
Device Library

Version 3 features a state-of-the-
arl device browser which greatly
simplifies the task of organizing
and selecting devices. With its
newly expanded device library,
CircuitMaker now ships with more
devices (at no additional cost) than
any competing product. If you
need a device that isn’t provided,
CircuitMaker provides industry
standard SPICE import and a pow-
erful Macro capability to enable
you to create new devices.
CircuitMaker provides you with
the tools to get the job done right.
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CircuitMaker| YES | YES | YES | YES | YES | YES | %299
Blectronies Workoench | YES | NO | YES | NO | NO | NO [ *299
R g T 1 [Ty YEs | NO [ YES | YES | YES | YES | *599

Total Customer
Satisfaction

AtMicroCode Engineering we are commit-
ted to total customer satisfaction. When
you purchase CircuitMaker you have the
confidence of knowing that a trained staff
of professionals is available (o serve you
after the sale. Our free unlimited customer
service is second to none! Whether you
have general or technical questions they
will be answered promptly by aknowledge-
able representative.

FREE
Functional Demo

A free functional demo is available on the
Internet (http://www.microcode.com), on
CompuServe (GO MICROCODE) and on
America Online (keyword search;
CircuitMaker). A demo can be purchased
directly from MicroCode Eng. for *10.

Printed Circuit
Board Netlist
Output

The PCB output capability helps
you complete your design cycle,
by generating a netlist that can be
imported into any compatible PCB
program. This is not a costly *“add-
on” product. It comes standard
with every copy of CircuitMaker.

PCB Program

MicroCode Engineering also of-
fers a CircuitMaker compatible,
professional level, PCB layout and
autorouting program for just *299.
Used in conjunction with
CircuitMaker, Autotrax completes
a powerful end-to-end circuit de-
sign system. Call for details.

“CircuitMaker Shorts The Competition Out,
With An Unbeatable Bottom-line”

,:/F'MicroCOde TO order or request Competitive upgrades are available for
“’Engineering additional information ‘149 Call for deuils. CircuitMaker is

573 W. 1830 N. Suite 4
Orem, UT 84057 USA
Phone (801) 226-4470
FAX (801) 226-6532

call 800-419-4242

VISA

=
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a registered trademark of MicroCode
Engineering. All other trademarks are
the property of their owners.
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Satellite
Surround-
Sound
System

NEW PRODUCTS

According to Bose, its
Companion satellite surround-
sound system is the first speak-
er system specially designed to
bring high quality audio-for-vid-
eo performance to direct-
broadcast satellite (DBS) users.
The system includes, in one
convenient box, all the audio
equipment needed to turn an
existing satellite receiver into a
fully integrated, high-perfor-
mance, easy-to-use home-
theater system. It features Bose
Acoustimass speakers, which
are well-known for their small
size and big sound, and pro-
prietary Videostage circuitry,
which provides accurate and
efficient surround decoding of
all program material, including
Dolby.

The Companion system in-
cludes five matched cube
Acoustimass speakers. Each
speaker contains one 2.5-inch
transducer and is separately
powered with a matched ampli-
fier to provide uniform coverage
from the front left, right, and
center channels and the rear
channet of any surround-sound
video or television broadcast.
The magnetically shielded
cubes can be positioned near
video monitors without interfer-
ing with the picture. They are
available in either black or white
and can be mounted on the wall
or ceiling, or on optional floor
stands.

Also included is a patented,

three-chamber Acoustimass
bass module, which can be
completely hidden from view.
The module uses a pair of high-
performance, low-frequency
drivers and launches sound
waves via a moving air mass,
unlike conventional systems
that rely on the direct vibration
of a speaker cone. It is claimed
to provide purer sound, wider
dynamic range, and virtually no
audible distortion. The bass
module also contains a sophisti-
cated electronics assembly
including amplification, active
and automatic dynamic equal-
ization, real-time signal
processing, and the Videostage
full-logic surround-sound de-
coder.

Videostage is not an adapta-
tion of a system designed for
large theater applications, but is
an entirely new process specifi-
cally designed for in-home use.
Videostage steering logic is de-
signed to decode all video
programs and play them back to
their full effect. It is compatible
with Dolby surround sound, Dol-
by Pro Logic, and other two-
channel matrix encoding sys-
tems.

The Companion system can
be easily integrated with a DSS
or Primestar satellite receiver
via a unique system controller.
Measuring just 13 x4 x 2
inches, the controller provides
connections and switching facili-
ties for up to six component
sources: four audio/video (in-
cluding S video), and two
additional dedicated audio in-
puts. The controller can be
completely hidden from view in
a cabinet or behind a television,
or can be placed directly on the
set.

Users can operate virtually all
surround-sound system func-
tions with their existing DSS
satellite-receiver remote control.
A dedicated remote is also in-
cluded with the system. Bose is
making available a modified
Primestar remote that operates
the receiver’s functions as well
as those of the Companion sys-
tem,

AmericanRadioHistorv.Com

:The Companion surround-
sound speaker system costs
$1300. For more information,
contact Bose Corporation, The
Mountain, Framingham, MA
01701-9168;

Tel. 800-576-BOSE. _
CIRCLE 60 ON FREE
INFORMATION CARD

DIGITAL MULTIMETER
The Rangemaster Il digital mul-
timeter frem Extech is designed
for everyday heavy-duty use. it
offers a large (0.95-inch), 3%-
digit LCD readout for easy view-
ing of both measurements and
function, and comes with a pro-
tective rubber hoister.

The Rangemaster |l features
45 ranges and 11 functions that
include voltage, current, resis-
tance, frequency, capacitance,
and logic, with very wide ranges
and high resolution. The range’
for DC voltage is 200 mV to
1000 voits (0.6% basic ac-
curacy); AC voltage is 200 mV -
to 750 volts (1.2%); DC/AC cur-
rent is 20 pA to 20 amps (0.8%
and 1.2%, respectively); resis-
tance is 200 ohms to 200
megohms (0.8%); capacitance
is 2 nF to 200 wF (3%); and
frequency counter is 2 kHz to
20 MHz (1%).

Other functions include data
hold, peak hoid, TTL logic test,
continuity, and diode test. The
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Hundveds of circmt ideas alphabetically
arranged—from Alarm covcuts
to Zero crossing detector circuits!

Turn to this comprehensive circuit library for hundreds
of project ideas...and concise pinout d-agrams and
schematics. In each volume you'll find more than 700
electronic and integrated circuits and 100+ circuit
categories right at your fingertips to give you ideas you
can use on the job or at your workbench.
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As a member of the Electronics Engineers' Book Club.. .you'll
enjoy receiving Club bulletins every 3-4 weeks contairing exciting offers on the
latest books in the field at savings of up to 50% off the -egular publishers' grices.
if you want the Main selection, do nothing and it will be shipped automatically. If
you want another book, or no book at all, simply return the reply form to us by the

date specified. You'll have at least 10 days to decide. i you ever receive a book
you don't want due to late delivery of the bulletin, you can return it at our expense.
And you'll be eligible for FREE BOOKS through the Bonus Book Plan. Your only
obligation is to purchase 3 more books during the next 2 years, after which you
may cancel your membership at any time. Publishers' price shown. ©1996 EEBC

If coupon is missing, write to: Electronics Engineers’ Boak Club,
A Division of The McGraw-Hill Companies, P.O. Box 549, Blacklick, OH 43004-9918

BB48§%§-?)%‘FIENR(!; : m A Divisicn of The McGraw-Hill Companies,

BOOK CLUB® mmmm P.O. Box 549, Blacklick, OH 43004-9918
Take THE ENCYCLOPEDIA OF

YES! Rush me The Encyclopedia of Electronic Circuits—Vols. 1-4, billing me just $14.95 plus $12.00
EILECTONIC CIRCUITS Vol. 5 shipping/handling & sales tax. Enrolk me as a member of the Electronics Engineers’ Book Club
at 50% off Publishers' price

according o the terms outlined in this ad. If not satisfied, | may return the books within 10 days for a full
refund and my membership will be cancelled. | agree to purchase just 3 more selections at regular Club
prices during the next 2 years and may resign anytime thereafter.

BILL ME (Bonus offer not available with this option.)

SPECIAL OFFER! Prepay your order by check, money order, or credit card and Yeceive The
Encyclopedia of Electronic Circuits—Vol. 5 for $30.00 (That's 50% off the publisher's list price!)

50% MONEY-SAVING OPTION: | also wish to order Vol. 5 3t 50% off the Publishers' price. | then
need to purchase only 2 more books within the next 2 years. According ta the ferms outlined, my payment of
$56.95, plus applicable sales tax is enclosed.

P &

- Rudoll F. Gral &
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%7 Encyclopedia of

Check or money order enclosed made payable to: The McGraw-Hill Companies
Please charge my: VISA MasterCard American Express Discover

Acct. No. Exp. Date
Signature
{required on all orders)
Name
Address/Apt. #
City/State/Zip Phone
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Rangemaster Il comes with the
holster with a buiit-in stand, test
leads, and a 9-volt battery. It
measures 3.5 x 5 X 1.4 inches
and weighs 10.6 ounces.

The Rangemaster 1l digital
multimeter (catalog number
380278) costs $89. An optional
carrying case is available for
$15. For additional information,
contact Extech Instruments Cor-
poration, 335 Bear Hill Road,
Waltham, MA 02154-1020;

Tel. 617-890-7440;
Fax: 617-890-7864.

CIRCLE 61 ON FREE
INFORMATION CARD

SOLDERING-IRON TIPS
Antex Gold Plated Tips from
M.M. Newman come in a variety
of shapes for various elec-
tronics-assembly and repair
applications. The soldering-iron
tips are made from a proprietary
copper alloy that provides max-
imum strength and heat
conductivity, and are then gold
plated for easy wetting. Com-
patible with all Antex Miniature
soldering irons, the tips slide
directly over the heating ele-
ment for optimum thermal
efficiency and quick recovery
times.

The tips are available in inter-
changeable slide-on needle-
point, chisel, and spade
shapes. They have no threads
to bind or screws to freeze.

Antex Gold Plated Tips are
priced from $5.51 each; solder-
ing irons are priced from $19.
For further information, contact
M.M. Newman Corporation,

24 Tioga Way, P.O. Box 615,
Marblehead, MA 01945;
Tel. 617-631-7100;

Fax: 617-631-8887.
CIRCLE 62 ON FREE
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CELL-PHONE CHARGE &
TALK

In addition to offering portable
cellular-phone users the bene-
fits of private, hands-free
conversations in a vehicle, ORA
Electronics’ Charge & Talk func-
tions as a power/charging cord,
aliowing the user to simulta-
neously operate the phone and
charge its battery. The system
consists of an earpiece, a mi-
crophone, and a power cord, all
in one. The foam-enclosed ear-
piece is comfortable to wear,
and the proximity-sensitive mi-
crophone allows normal
conversational levels.

Compatible with both digital
and analog portable cellular
phones, Charge & Talk is sim-
ple to use, requires no
installation, and can be easily
transferred from one vehicle to
another. The user simply plugs
the device into the car’s ciga-
rette-lighter receptacle and the
phone.

The first Charge & Talk sys-
tem to go on the market is
intended for use with Motorola
Micro TAC series portable cel-
lular phones, and has a
suggested retail price of $69.
For more information, contact
ORA Electronics, Division of Al-
liance Research Corporation,
9410 Owensmouth Avenue,
P.O. Box 4029, Chatsworth, CA
91313; Tel. 818-772-2700;

Fax: 818-718-8626.
CIRCLE 63 ON FREE
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RF DETECTOR PROBES
ITT Pomona Electronics’ Micro-
LC series of narrow-bodied,
monolithic RF detector probes
are intended for use with a wide

MICRO-LC™

range of digital multimeters.
The product family is capable of
RF measurements from 500 Hz
to 1 GHz, =2dB. Models 6104
(500 Hz—-30 MHz), 6105 (100
kHz-300 MHz), and 6106
(1 MHz-1 GHz) are all IEC 1010
compliant. Each comes with a
replaceable gold-plated test tip
and twin 4-mm banana-plug
connectors to accommodate at-
tachment to a digital multimeter.
All components are laser-trim-
med to ensure the highest
accuracy. Electrical charac-
teristics include 1-volt DC output
for a 1-volt RMS sinewave input
and low input capacitance.
Micro-LC Models 6104, 6105,
and 6106 RF detector probes
have list prices of $59.95,
$69.95, and $79.95, respec-
tively. For additional information,
contact ITT Pomona Elec- '
tronics, 1500 East Ninth Street,
Pomona, CA 91766-3835;
Tel. 800-241-2060;
Fax: 909-629-3317.

CIRCLE 64 ON FREE
INFORMATION CARD

BASIC STAMP Il
PROGRAMMABLE
MODULE

The Parallax Stamp Ilis a com-
plete BASIC-programmable
computer in a 24-pin DIP pack-
age. It has 16 I/O lines, 2K of
non-volatile memory, and a
clock speed of 20 MHz.

The {/O lines are used to
connect the Stamp |l to the
outside world. Most I/O func-
tions are digital, and include
serial communications, plus
measurement, button input,
transition counting, and more. A

AmoricanDadinblictan, ~aom

few functions are pseudo-ana-
log, such as resistance
measurement and PWM. The
Stamp Il even has functions for
transmitting X-10 power-line
control signals, as well as for
generating accurate audio fre-
quencies (including DTMF
tones for dialing telephones).

An 8-pin EEPROM provides
2K of non-volatile memory,
which is used for both program
and data storage. Each BASIC
instruction takes three or four
bytes of space, so the memory
can store about 600 program
instructions (assuming no space
is used for non-volatile data
storage).

The 20-MHz operating speed
yields several benefits, includ-
ing fast serial I/0 (up to 50K
baud), and accurate pulse mea-
surements (2-p.s resolution). It
also results in fast program ex-
ecution of about 6000 instruc-
tions per second.

The Stamp Ii's simple
“PBASIC” language makes all
of its features easy to use. The
language includes all familiar
BASIC instructions, as well as
special instructions for the /O
functions.

Stamp Il modules are avail-
able for $49 in single quantities.
For more information, contact
Parallax, 3805 Atherton Road,
#102, Rocklin, CA 95765;

Tel. 916-624-8333;
Fax: 916-624-8003;
e-mail: info@parallaxinc.com.

CIRCLE 65 ON FREE
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COLOR MONITOR
ViewSonic’s Optiquest V775
color monitor provides a flat-
square 17-inch screen (16-inch
viewable), with an ultra-fine
0.26-mm dot pitch for high-defi-
nition displays and a maximum
non-interlaced resolution of
1600 x 1280 for sharpness and
clarity. Its Invar Shadow mask
keeps electron beams aligned
with proper target location, dra-
matically reducing color-
convergence error. Anti-glare,
anti-static coating makes view-
ing easier.

The Optiquest V775 features
the one-touch OnView control -
system for easy adjustments of
screen images, and ViewMatch
to match screen colors to printer
output. The monitor also offers

(Continued on page 25)




The Four-Year Electronics Degree
Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of E lectronics
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! World College independent study
lessons help you build valuable skills

Mail/FaxToday
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!

Aworld 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, afid many other growing fields.

World College gives you the skills,
the knowtedge, 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 Werld
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.
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Four Powerful Reasons
To ConnectWith

World College Today:

1 Earnyour four-year
m degree!

2.
3.
4.

Give MeThe

Power!

Send me a FREE
World College course
catalog today!

Self-paced
training!

Independent study in
your home!

Expert
instruction!

(Please Print Neatly)

Name

Address

City

State, Zip

Prone ( )

Age

For faster service, call
1-800-696-7532,
or call
1-804-464-4600.

Or fax this coupon to
1-804-464-3687.

(@@

WORLD

COLLEGEHP™

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

L]
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-
Affiliated with
Cleveland Institute of Electronics \
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- Long Live the CMI
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Although Microsoft's marketing
department would have you
believe otherwise, DOS is far from
dead. Win95 is full of legacy DOS
code. But DOS is not really my topic
this time. Instead, the topic is really the
character-mode interface traditionally
available with DOS, but also available
in Windows 3.x, Win95, 0S/2, Unix,
and just about every operating system
except the Macintosh.

When Windows 3.0 came out in
May of 1990, | immediately started
looking for ways to jettison ail my old
DOS—I mean character-mode—appli-
cations. But | never got there. Some
things seemed easier using a com-
mand-line interface (CLI) than a graph-
ical user interface (GUI).

Actually the term CLI is at least par-
tially a misnomer. Some programs (like
PKZIP) are true CLI programs. Others
provide a character-mode interface
(CMI) that takes over the whole
screen, optionally uses menus and
mice, but still operates wholly in char-
acter mode. As you'll see, I'm including
both CMI and CLI programs in this dis-
cussion.

The point is that | swung from being
a CLI/CMI bigot to a would-be GUI
bigot. In reality, however, there is a
place for both. So in that spirit, I've
recently returned to some old stand-
bys, and have begun using some new-
comers to the CMI/CLI world. What
follows are brief profiles of some of my
favorites. Most of them are shareware;
a few are commercial applications that
most likely have been discontinued by
the manufacturer, but might still be
available at computer shows and else-
where. One good source for “out-of-
date” software, both GUI and CLI/CMI,
is Surplus Software (489 North 8th
Street, Hood River, OR 97031; Tel.
800-753-7877, 503-386-5215). If you
dont have your own source, why not
give them a try.

For example, Surplus Software
recently advertised a program called

=

My Computer
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E apps
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Commo, a jewel of a communications program, is relatively small in size, but big in features and versa-
tility. A copy of that shareware program is available on the Gernsback BBS,

GrandView, which it was selling for
about $25. GrandView was the pre-
mier member of a group of programs
that was popular throughout the
1980s, but that seems to have died off
in the past few years. Seeing that ad
inspired me to dust off my copy of
GrandView, and I'm glad | did.

GrandView is a program that allows
you to create and maintain outlines.
Some might say that there's nothing
you can do in an outline program that
you can't do in a word processor. From
a limited perspective, that's true. In
fact, modern GU!I word processors,
with fonts, graphics, and so forth, far
exceed what an outliner can do. But
outliners were never intended to com-
pete with word processors. They're
really tools for thinking, as opposed fo
typing or desktop publishing.

If you're the type of person who
prefers to plan before doing, you'll love
GrandView. On the other hand, if
you're the type of person who has
trouble organizing your thoughts,

GrandView can help, because it

AmericanRadioHistorv.Com

explicitly, provides tools for precisely
that problem. And once you develop
your outline, you can export it in sever-
al word-processing formats, then read
it into your WYSIWYG Windows word
processor and pretty it up.

TELECOMMUNICATIONS

I've been using telecommunications
software since the mid 1970s, and
Windows-based telecommunications
programs since the late 1980s. | used
ProComm for years, but never got
used to its ridiculous selection of key-
stroke commands. | also found it bulky.
After Windows 3.0 came out, | devel-
oped great hopes of finding something
that ran reliably in the background and
that provided an easy means of main-
taining the dialing directory. At one
point or another, | tried various pro-
grams, but always ended up coming
back to CrossTalk for Windows.

What | really wanted was not a
huge monster that emulated every
type of dumb terminal under the sun,

(continued on page 28)



TECHNOLOGY UPDATE

Virtual Reality technology
creates the world's /

first portable big-
screen television

Breakthrough portable TV from Virtual

4

Image Displays, Inc. creates a virtual image
that simulates a 60" big-screen image at a

distance of six to 15 feet away.

by Timothy B. Arnett

Q

VIRTUAL TECHNOLOGY
How does Virtual Vision Sport create a vir-
tual image that floats in space? \Within the
eyeware is a miniature video display and a

irtual reality. We've all heard about it.
But if you're like me, you figure you'll

never get the opportunity to experience
it in your lifetime. Think again! The Virtual

Vision Sport 200 is a breakthrough invention

that uses virtual reality (VR) technology to

bring big-screen virtual images to a portable TV.

sophisticated reflective optical
system. Part of the optical sys-
tem is a small, specially-engi-
neered reflective lens which is
mounted slightly below your
normal field of vision on your
dominant-eye side. (Your brain
gives priosity to whatever
image is viewed by your domi-
nant eye, so the image will
seem to appear in both of your

Virtual Vision Sport is the
ultimate portable television. You
can wear it on the beach, in the
gym, wherever you want. And
because the TV image is part of
the eyeware, it moves with you.
With the Sport, you can maintain
your active lifestyle without
missing your favorite shows!

How it works. The Sport's
portable battery-operated tuner

eyes. See the inset box at the right to
determine which eye is your dominant
eye.) The lens bounces the video image
from the video display so that it appears to
be focused a comfortable distance (about
six to 15 feet) in.front of you.

video display

Video Vision's reflective
lens bounces the image
from the video display,
simulating a 60" big
screen six to 15 feet away.

reflective léns

big-screen virtual image

picks up TV signals from the air-
waves and transmits images to
a miniature LCD video display
in the eyeware. The image is

The Sport eye-
ware is easy
to wear, and it
lets you see

your environ-  reflected to your dominant eye,
mentas well  resulting in a floating virtual
as the TV image that appears to be a
image.

comfortable distance away. The
farther away you focus your vision, the larger
the image appears. Special color optics pro-
vide projection TV-style imagery. The eyeware
contains a pair of high-fidelity earphones. It
also comes with an AC adapter for indoor use!

Monocular technology. The Sport uses
monocular technology to create the virtual
image. While your retinas are presented with
different images, they are not so different that
the brain can’t fuse them together. The process
of fusing two slightly different retinal images
into a single picture with depth, called stereopsis,
is the way most of us see the world around us.

AmericanRadioHistorv.Com

VR, only better.
Ordinary VR equip-
ment is cumbersome
and uncomfortable.
Plus, the dual video
displays used in VR
can confuse the visual
system, resulting in
evestrain and binocular
dysphoria, a defect in
depth perception that
can last for hours.
The Sport is differ-
ent. Weighing a mere
five ounces, you will
forget you're wearing
it. And because you
see your environment
and the virtual image,
eyestrain is minimized
and depth perception
is unaffected.
More than TV. You
can connect the Sport
to a camcorder, video
game system or VCR.
Watch a movie from
your VCR in bed with-
out disturbing your spouse. Plug the Sport
into your video game system to battle life-size
virtual characters. Used with a camcorder, the
Sport serves as the ultimate viewfinder—no
more missing any action. The Sport is also
great for training and education—students can
watch a training video while working. You can
even use the Sport to impress your clients with
a personalized multimedia presentation!

DETERMINING
YOUR EYE
DOMINANCE...

Extend your arm out
as far as you can.

Bring your index fin-
ger and thumb together
to form a circle.

4

With
both eyes

open, visually center a
small, distant object
{like a light switch or

door
knoh) \
within \ ’
the cen- ]

ter of the

circle.

Without moving your
head or arm, close one
eye at a time. The eye
that keeps the object
centered in the circle
of your fingers is your
dominant eye.

Risk-free. The Sport is backed by our risk-
free home trial. If you're not satisfied, return it
within 90 days for a refund, “No Questions
Asked.” The manufacturer provides a 90-day
labor and one-year parts warranty. Most orders
processed within 72 hours and shipped UPS.
Virtual Vision Sport 200 . . . . . . .. $499 $19 S&H
PLEASE SPECIFY RIGHT- OR LEFT-EYE DOMINANCE.
Please mention promotional code 1171-PL-6652.
For fastest service, call toll-free 24 hours a day

800-992-2966
b [t |  tm— .
To order by mail, send check or money order for the total
amount including S&H (VA residents add 4.5% sales tax).
To charge it, enclose acconnt number and exp. date.

E=52
INDUSTRIES
2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113
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Multimedia Watch

The MPCS3 Specification

T he old MPC2 specification for
multimedia hardware guaran-
teed, or at least bettered the odds, that
a given piece of software would run
reasonably fast on a given platform.
The main problem with that specifica-
tion is that it's already old, and multi-
media never really ran all that well on
hardware that just met the specs.

Let's face it: The 486 was consid-
ered a “hot” system before multimedia
came along. (My home computer
came loaded in its day, but not a scrap
of muitimedia hardware was in-
stalled—not even a sound card!) Then
we asked our computers to run CD-
ROM drives and belt out sound as we
watched reai-time video. Even with a
tiny video window, that was asking a
lot from the computer. Throw in a few
extra mouse clicks, and you might
have to wait minutes for the CPU to
catch up to what you wanted it to do.
By then you had probably pushed too
many buttons and a crash or lockup
was near.

I've been playing with a lot of
Pentiums lately, and let me tell you that
once you run multimedia on one, you
won't want to run it on a lesser sys-
tem—it’s just too slow. And it's not just
the CPU difference; newer systems
have faster hard drives, faster video,
better PCl buses, and so on. it all
helps contribute to a system that
doesn't get upset with every click of
the mouse.

Considering how much better com-
puter hardware has gotten over the
past couple of years, it's about time
that the MPC2 specs were updated.
The new specification defines the min-
imum hardware necessary for Level 3
compliance, but not any particular con-
figuration. MPC3 does not replace
MPC2. it simply defines an updated
platform that's better suited for muiti-
media. Keep those specs in mind
when buying your next computer or
multimedia upgrade. Or better yet, buy

12 stuff that blows away these specs and

you're set for at least a couple of
years!

MPC3 SPECIFICATIONS

I'm going to go over the most
important parts of the specifications,
and leave out some of the less inter-
esting details. The microprocessor in
an MPC3-rated system must be af
least a 75-MHz Pentium with only a
level one cache. Other microprocessor
brands or architectures might also be
suitable. Personaily, | would recom-

The GPS Card package contains the PC Card
receiver and a magnetic antenna for auto-roof
mounting. |

mend getting at least a 90-MHz |
machine, or better yet, a 120- or 133-
MHz one. Always buy the fastest CPU
possible, and you'll get the most life
possible out of the system.

The computer must also have at
least 8 MB of RAM, but, again | would
suggest that you go for at least 16 MB,
especially if you're pianning on using
Windows 95. A 3fi-inch, 1.44-MB flop-
py drive is also required, but | haven't
seen a computer without one of those
in years—it's the 5%4inch drive that's no
longer needed. The minimum hard
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BY MARC SPIWAK
TECHNICAL EDITOR
WINDOWS MAGAZINE

drive specification is 540 MB, with 15-
ms access time and 1.5-MB/second
sustained throughput. Any new drive

meets those specs, and 540
megabytes is actually very small these
days.

As for the CD-ROM drive, it should
be at least a 4X unit with a sustained
600-KB/second transfer rate and aver-
age access time of 250 ms. Pretty
much any 4X drive will be satisfactory
here, but why not go for a 6X and be
ahead of the game? No more than
40% of the CPU’s resources may be
consumed while transferring data at
600K/second and no more than 20%
of the CPU’s resources may be con-
sumed while maintaining a transfer
rate of 300K/second. You can't really
worry about CPU usage, and definitely
won't have to with a 75-MHz CPU or
better. The CD-ROM drive must be
able to read audio CDs (Red Book);
Mode 1 and Mode 2, inciuding mixed
mode and muitisession media;
CD-ROM; CD-ROM XA; Photo CD:
CDRs (recordabie discs); Video CD:
and CD-i discs.

Next comes the sound card.
Wavetable capability is required, and it
must have a 16-bit digital-to-analog
converter (DAC); 44.1-, 22.05-, and
11.025-kHz sampling rates; and stereo
audio channels. No more than 10% of
the CPU’'s resources should be
required for 22.05- and 11.025-kHz
sampling, and no more than 15% for
44.1-kHz sampling. A microphone
input must also be present. The sound
card must be able to mix at least three
and preferably four sources and output
them as stereo, line-level audio.

There are even specifications for
speakers. The speakers must be at
least a two-piece system with a fre-
quency response from 120 Hz to 17.5
kHz and a minimum rating of 3
watts/channel into 4 ohms. The input
connector must be a 3.5-mm stereo
jack where the tip is the left channel,
the sleeve is the right channel, and the



.What's better than speed reading?
Speed 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 readin%q” — but
speed reading — thinking —
understanding — remembering —
and — learning

Thenew 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 about in connection with speed
reading courses, or even tried and found inef-
fective.

In just afew 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 in the 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. [t 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-
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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

| {1 YES! | want to try Speed Learning 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.

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

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

L Charge to: LJ Visa LI MC LI Am Ex UJ Discover

| Card # Exp.

| signature

l Phone (

| Address

) —

Name _

| City _State __ Zip

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

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

| |eOr\n Dept. LEC-01, 113 Gaither Drive,
e aten Mt Laurel, NJ 08054-9987

s seindod ‘9661 itdy
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body is ground, supplied with at least a
six-foot cable. Volume, treble, and
bass controls should be included. In a
three-piece system, the satellites
should have the same requirements as
above and the subwoofer should have
a frequency response from at least 40
Hz to 250 Hz with a minimum power
rating of 15 watts.

A fast video card goes a long way
toward better multimedia, too. Today’s
video card must offer color space con-
version and scaling. It must have direct
access to the frame buffer for video-
enabled graphics with a resolution of
352 X 240 at 30-frames-per-second at
15-bits-per-pixel, unscaled, without
cropping. The' card must also offer
MPEG1 video playback (hardware or
software) and must support a synchro-
nized audio/video stream. Hardware
MPEG, however, is always preferable
to software.

What does all that mean? It means
that if you're just getting by with an
older computer, it will soon be unus-
able for new multimedia software. In
other words, you'll soon need a new
computer. Don't even consider
upgrading. If you haven’t seen the dif-
ference that a fast Pentium makes to
multimedia, do yourself a favor and
check one out in a computer store.
You'll be amazed at how smooth multi-
media can be. And naysayers will
soon realize that computers were
always intended for multimedia. It's
just that they weren't using the right
computers.

FAST MODEMS

While I'm on the subject of fast,
new hardware, let me tell you about a
modem I've been playing with. It's a
tiny little 28.8 PCMCIA modem manu-
factured by Megahertz, the mobile
communications division of US
Robotics. I've got a 14.4 modem in my
home compuiter, and the 28.8 in a lap-
top, and what a difference the faster
modem makes, especially for cumber-
some Internet stuff and the like.

Megahertz manufactures a lot of
slick communications gear, including a
wireless e-mail card that I'll talk about
in a future column. The Megahertz
XJ2288 modem features an XJACK
connector, a tiny little pop-out RJ-11
jack which makes it easy to connect

the modem to any phone line, at
home, at the office, or in a hotel. The
XJ2288 is not a brand new model, and
will be upgraded by the time you read
this, but boy is it fast. The newer PCM-
CIA modems are coming with network
adapters built in, which makes it very
easy to pass data between a network
and laptop computer.

SOCKET COMMUNICATIONS
GPS CARD

Speaking of mobile gear, I've been
playing with something a lot neater
than a modem. It is inevitable that
some day you will be stopped some-
where asking for directions after hay-
ing made a wrong turn somewhere.
Now if only you had a laptop computer
and the GPS Card from Socket
Communications, you wouldn’t be in
that predicament. The GPS Card is a
miniature Type Il GPS receiver that
pops into an empty PC Card socket on
your laptop.

The GPS card is very easy to use.
You simply insert it in an empty PCM-
CIA slot and the computer instantly
recognizes what the card is. If it
doesn't, there are procedures that can
make it recognize the card. The soft-
ware that does all the dirty work is a
program called WinMobile. WinMobile
interprets GPS data coming from the
receiver card and displays it as longi-

| @ City Streets For Wind...

Expressway.
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tude and latitude readings. It also dis-
plays altitude, speed, course, and time
of readings. WinMobile also displays
the relative signal strength of all satel-
lites being received. If your GPS Sys-
tem is not locking on to your location,
you can watch the progress in the
WinMobile window to see which satel-
lites are detected and how well data is
being received.

But now for the neat part: The GPS
Card also works with City Streets for
Windows, a mapping program from
Road Scholar. With City Streets run-
ning, you can see in an instant where
you are on the map as you drive—a lit-
tie car on the map traces your route as
you go. City Streets is a fully function-
al mapping program in itself, and it can
provide you with directions, distances,
and other travel information. But
hooked up to GPS, the City Streets’
Etak maps become the best back-seat
driver you ever had. Maps of over
1600 U.S. cities are available. Many
major European cities are also avail-
able. The city map of your choice is
yours for free with a coupon included
with the GPS Card package.
Additional maps cost $29.95 each, or
less if you buy more than one.

The Global Positioning System, or
GPS, is a constellation of 24 Navstar
satellites that orbit the earth in 6 orbital
planes. That number ensures that at

The lirtie car followed me bome as it made its way across the map. Here I am on the Seaford Oyster Bay
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Howtostaywarm . = = -~
without turning up
the thermostat. ..

New device redirects heat to rooms
that need it most so you can be more
contfortable without inflating your electric bill.

by Rebecca Storden

Do you constantly adjust
the thermostat in your
home every time you're
uncomfortable—turning it
up in the winter, down in
the summer? Do you man-
ually open or close vents
just so air will be redi-
rected to rooms that are
too cold or too hot? Most
homeowners who have
central heating and air
conditioning systems have
this same recurring prob-
lem. High utility bills are
the unfortunate result of manually adjusting
your home’s vents and thermostat.

Controlled by a
microprocessor,
the Equalizer EQ2
will solve your
heating problems
without inflating
your fuel bills.

Forced air problem. If you have rooms that
never seem warm enough in the winter, no
matter how the thermostat is set, the problem
isn’t your furnace or blower speed—it’s your
registers and ducts.

Some rooms have poor airflow because of
bends in the ductwork or their distance from
the blower. So if your home has central heat-
ing and cooling, you'll probably have at least
one room that is always too cold or too hot.
The better solution. Now there’s the
Equalizer EQ2 by Suncourt. Its built-in fan is de-
signed to pull extra air out of poor-performing
registers, helping equalize the temperature in

your home. Every time your heating or cooling
system operates, the Equalizer EQ2 will pull
twice as much air through the duct. This pro-
vides 80% more of the air you've already paid
for—air that usually gets lost in the ductwork.

Efficiency. Because it

thermostat for the automatic on/off function best
suited for the register air temperature. In the
continupus running mode, the fan, designed
to increase airflow in several directions at once,
will pravide constant airflow from the register.

Costs next to nothing. The

spends less time getting to
the vents, the air doesn’t
cool down. The Equalizer
EQ2 even continues to run
after your system shuts off,
making sure all the condi-
tioned air is out of the duct.

Air from the Equalizer
EQ2 is not diverted from
other vents in your home.
1t is made up of air from the
furnace instead. The effect
on the other registers of
your home is negligible. The
Equalizer EQ2 irstalls in just
seconds—simply place it on
top of your existing floor or
wall vent and plug it into a

THE HEATING AND
COOLING SOLUTION FOR...

Unewven tempera-
tures. You have room:s
that are always too celd
or too kot.

B Saving money. Yu
want to keep the thersio-
stat tu-ned down witaout

sacrificing conifort.

B Apartments. Yo live
in an apartment and swant
to incrzase fuel efficiency
withort making a perma-
nent investment.

l Convenience. You
don’t want to bother with
opening or closing ofy
vents s problem rooms.

Equalizer EQ2 has no heating or
cooling elements, and it turns on and
off automatically with your central
system. It costs less than two cents
a day to run. Compared to the cost
of constantly adjusting the thermo-
stat by 4° ($1.25 a day) or using a
1500-watt heater ($1.80 a day), the
Equalizer EQ2 is the most efficient
way to keep your home comfortable!

Try it risk-free. Suncourt Equalizer
EQ2s are backed by Comtrad’s ex-
clusive risk-free home trial. Try them,
and if you're not completely satis-
fied, simply return them within 90
days for a full “No Questions Asked”
refund. They also come with a full
one-year manufacturer’s limited war-

standard electrical outlet.
intelligent thermostat. This sophisticated
electronic thermostat consists of dual solid-
state sensors. When your heating system starts,
it measures the temperature of the air in the reg-
ister and in the room and then calculates the
temperature differential. You can adjust the

WHY SUNCOURT IS THE MOST COST-EFFECTIVE WAY TO HEAT YOUR HOME*

— -_ :
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$7.30

Adjusting the thermostat in your home by just
4° can add up to $456.25 a year.

Heating your home with a supplemental 1500-watt
space heater could cost $657 a year.

Costing less than 2¢'a day, Suncofirt can equalize
your home’s climate’for about.$7.30 a year.

*Figures listed above were calculated based on 365 days of use. J
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ranty. Most orders are processed
within 72 hours and shipped via UPS.
MONEY-SAVING OFFER, For maximum ef-
ficiency, you should place several Equalizer
BQ2s throughout your home. To make this eas-
jer, we're making a special offer for a limited
time. The first two Equalizer EQ2s you order
are $49 each, but when you order a third
Equalizer EQ2 or more, the price is reduced to
just $24.50 each. Call today to make your heat-
ing and cooling system run more efficiently!

Suncourt Equalizer EQ2 . . . .. .. $49 $4 S&H
Your third Equalizer EQ2 . .. .. $24.50 34 S&H
Please mention promotional code 266-PL-6651.

For fasiest service, call toll-free 24 hours a day

800-992-2966

oo = E
h O I G

To order by mail, send check or money order for the
total amount including S&H (VA residents add 4.5%
sales tax). Or charge it to your credit card by enclos-
ing your account number and expiration date.

INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113

soIu0410913 Jejndod ‘9661 Ldy
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VENDOR INFORMATION

Electronic Arts Studios
1450 Fashion Island Blvd.

San Mateo, CA 94404
CIRCLE 50 ON FREE
INFORMATION CARD

IntraCorp
501 Brickell Key Drive, 6th FI.

Miami, FL 33131
CIRCLE 51 ON FREE
INFORMATION CARD

Megahertz
605 North 5600 West

Salt Lake City, UT 84116
CIRCLE 52 ON FREE
INFORMATION CARD

Socket Communications, Inc.
6500 Kaiser Drive
Fremont, CA 94555

CIRCLE 53 ON FREE
INFORMATION CARD

Symantec Corporation
10201 Torre Avenue

Cupertino, CA 95014
CIRCLE 54 ON FREE
INFORMATION CARD

Vision Software

505 Fourteenth Street, Suite 940

Oakland CA 94612
CIRCLE 55 ON FREE
INFORMATION CARD

. least five satellites will be in “view”

from anywhere in the world at any
given time. If a GPS receiver can lock
onto at least three of those sateilites, a
position fix can be maintained.

The GPS Card package consists of
the PC-card receiver, a magnetic
antenna for auto-roof mounting, the
basic City Streets program, and the
coupbn for the map of your choice.
Living on Long Island, |.chose the com-

- bination Nassau/Suffolk map that cov-
. ers pretty much everywhere | ever go.

. April 1996, Popular Electronics

‘| found the system to be a little bit
fussy at first, but then [ learned that my
GMT offset time was set incorrectly.
That basically tells the system which
satellites to expect overhead at any
given time. Even if set incorrectly, the
unit will eventually pick up the correct
time from one of the satellites; and
then figure out where it is. But once it's
set up properly, the system works in
minutes.

Leaving work one day, | placed the
antenna on my dashboard. (As the
owner of a 1994 Camaro, | can tell you
that there's not a lot of metal on the
car. Only the hood and rear clip are
steel, with the rest of the car made
from various composites and plastics).
Fortunately the sensor doesn't mind

being on my dashboard. (Glass is
transparent to satellite-signal recep-
tion, while steel and other building
materials definitely are not.) Anyway, |
then brought up City Streets and start-
ed the GPS.

Before I even got out of the parking
lot, City Streets popped a little car into
position in Jericho, New York. Inch by
inch, the little car followed me home as
it made its way across the map to the
Long Island Expressway, the Seaford-
Oyster Bay Expressway, the Southern
State Parkway, and then on local
roads and little streets until it reached
my own block. The maps continuously
update as the little car leaves one sec-
tion and enters another. Speed
indication is very accurate: if my
speedometer showed 55 MPH, so did
the GPS display. The biggest problem
I have with the system is that it's not
easy to drive and work a laptop at the
same time, so | couldn’t play with it as
much as | would have liked. Next time

I'l have-to bring an assistant, or go in .

someone else's car and let them do
the driving.

Now | know how to get home from
work. But | can see how useful this
system would be if | did not. And cer-
tainly there are people who could ben-
efit from GPS a lot more than me.
Emergency personnel, delivery men,

. and anyone else who works out in the

field could spend a lot less time asking
for directions and more time at the job
site if only they had a GPS Card and

_laptop computer. And any gadget freak

will not want to be without one of
these. The only problem is that you'll
havé to have a laptop computer and
shell out about $799 for the GPS Card.

DOS GAMES AND WINDOWS 95
Windows 95 has a DOS mode, and
DOS games, old and new, will run in it.
But it turns out that you have to play
the same old configuration games to
get DOS games to work in Win 95.
Fortunately Windows 95 has a few
new features that make some of those
configuration games easier to “play.”
Everyone is probably familiar with
boot disks, and having to make them
for certain DOS games that have
demanding resource requirements.
Boot disks still work with Win 95, but
one nice feature of Win 95 does away
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with the need for boot disks.

Windows 95 is full of shortcuts, or
at least it is after you make them. A
shortcut is basically a custom icon that
performs a specific function. You can
make a shortcut to.a disk drive, to a
program, to a file, to another shortcut,
and so on. And you can even make a
shortcut to a DOS window. That DOS
shortcut can run a batch file or include
special configuration information, the
same information that a boot disk
would contain. Those shortcuts are
easy to make. And from now on,
instead of having a collection of boot

diskettes for different games, you can

have a neat little group of shortcuts on
your desktop that will never get lost or
damaged.

NEW STUFF

Ever since | switched over to
Windows 95, I've missed my Norton
Desktop. Fortunately Symantec has
released new utilities for Windows 95
that give me back $me of the things |
was used to. Norfon Navigator pro-
vides me with the same file-manage-
ment utilities that | was accustomed to
in Norton Desktop. And the functions
work similarly to the way they did
before. it even restores old Norton
“Quick Access” groups, something that
Microsoft didn’t want to do for Norton
Desktop users. _

The Norton Utilities package pro-
vides all the system protection and data
recovery tools you'll ever need for
Windows 95. The Norton AntiVirus
package provides Windows 95 with
automatic virus detection, elimination,
and prevention features. Even though
Windows 95 is fully customizable, and
can match many of the features | used
to like in Norton Desktop, it's still nice to
be able to hang onto a little of that
Symantec look and feel.

Two new titles available through
Electronic Arts this month are Magic
Carpet 2 The Netherworlds and Road &
Track Presents The Need For Speed.
Magic Carpet 2 takes you to a city in
which lies a gateway ‘to ultimate evil.
You must descend through the portal
on your magic carpet and defeat the
Demon Lord and his minions. The
Need For Speed puts'you in the driver's
seat of eight different high-performance

(continued on page 69)



Be a computer programmer'

Train with a 486DX4/100 MHz {
Multimedia PC, featuring:

= Super VGA color monitor m 540 meg hard drive = 3 meg RAM
m Quad-speed CD-ROM drive with sound card = 14,400 baud
fax/modem m Visual Basic ®m Power C m Windows 95

= And more!

nly NRI at-home

training gives you

real-world program-

ming skills in three in-
demand languages: BASIC, C, |
and Visual Basic, today’s hot
new language designed for
writing popular Windows
applications. Best of all, you
train with a state-of-the-art
MPC2: a 486DX4/100 MHz ¢
computer with Super VGA
color monitor, 540 meg hard
drive, 8 meg RAM, quad-speed CD-
ROM drive, 14, 400 baud fax/
modem, and professnonal software

— including Windows 95 — all

yours to train with and keep!

NRI, the leader in at-home
computer training, shows you how
to take advantage of today’s
newest programming opportunities

Get in on the ground floor of computer
programming, one of today’s fastest-growing
career fields. The Bureau of Labor Statistics
forecasts that job opportunities for program-
mers will increase nuch faster than average
over the next 10 years, with as many as
400,000 new jobs opening up by 2005.

And the fastest-growing segment of
programming jobs will be PC programmmg,
fueled by the phenomenal popularity of
Windows 95, the efficient power of C, and
the rise of exciting new languages like Visual
Basic.

Now, with NRI at-home training, you
can get the new skills you need to build a
top-paying career — even a full- or part-time
business of your own — in this high-growth,
high-opportunity field.

- ,
Train with a full-featured
486DX4/100 MHz computer, : "w"mwgr

Windows 95,
Visual Basic, and more!

Right from the start, NRI's unique
Discovery Learning Method gets you
actively involved in the challenge of
real-world programming. Step by step,
you learn to create the kinds of full-
featured, powerful programs today’s
employers and clients demand...even
multimedia programs!

You get hands-on programming
experience as you work with a 486DX4/100
MHz computer system with Super VGA color
monitor, 540 meg hard drive, 8 meg RAM,
quad-speed CD-ROM drive, 14,400 baud fax/
modem, 16-bit sound card, and speakers!

Plus you explore the extraordinary
capabilities of three in-demand programming
languages. You learn to design, code, run,
debug, and document programs in BAS]C C
and Visual Basic. Best of all, since Visual Basic
is specifically designed for creating Windows
applications, you learn to generate fully
functioning Windows 95 programs!

—— =

No previous experience necessary
Train with NRI, and immediately start getting
the money-making job skills you need to be a
computer programmer — no matter what
your previous background.

NEW!
486DX4/100 MHz
= Computer!

NRI's step-by-step lessons and hands-on
programming projects help you first master
the design concepts used every day by
successful PC programmers. Then, with the
support of your experienced NRI instructor,
you quickly move on to learn programming in
three of today’s hottest languages.

By the time you complete your course,
you have a clear understanding of program-
ming methods, languages, and techniques...
and you're ready to handle any programming
task with confidence.

=
Send today for your FREE catalog

If the coupon is missing, write to us at the
NRI School of Programming, 4401 Connecti-
cut Avenue, NW, Washington, DC 20008.
Or...

CALL 1-800-321-4634,
Ext. 1439

Visual Baslc and Windows 95 are trademarks of the Microsoft Corporation.

”ﬁl Schools

{0 Networking with ‘Windows NT

(O Visual Programming in C++

O Microcomputer Servicing

(O Desktop Publishing with
PageMaker

SEND TODAY FOR FREE NRI CATALOG!

4401 Connecticut Avenue, NW, Washington, DC 20008
¥/ Check one FREE career catalog anly O Bookkeeping and Accounting

O COMPUTER PROGRAMMING

'S For career courses approved
under Gl Bill, check for details

{3 Multimedia Programming
OR GET YOUR DEGREE

3 New! Associate Degree in
Accounting

_1 New! Associate Degree in
Manag

Name (please print) Age

Address

City/State/Zip

AmericanRadioHistorv.Com

A Division of The McGraw-Hill Cempanies
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<= 5413-0496

Accredited Member, Distance Education
and Training Council
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Netr Wartch

April Online Hours

Will there be April showers
where you live this year? If
you're on the Net there's no need to
worry about what it's doing outside,
because this month we'll look at a cou-
ple of sites that will help you pass the
time on rainy days. Let's get right to
them, beginning with a great site for
hobbyists.

MOTOROLA
SEMICONDUCTOR

In the first installment of Net Watch
(November 1995), | covered the Harris
Semiconductor site, which features a
great search engine for finding techni-
cal information on components from
that company. This month, we'll look at
a similar, and in some ways more-
impressive, site—the Motorola
Semiconductor Products Sector.

Netscape - [Motorola Semiconductor Products Sector]

page as well. But it's the Products
Sector page that should be of most
interest tq hobbyists.

Before we even look at what's
found at the site, | have to first com-
ment on the fact that it's really user
friendly. If you feel lost, or would just
like a better idea of what is on the serv-
er, you can click on a “help” link.
There's even a link to the server guide
in Japanese! But | don’t think you'll
need to access either link to under-
stand the options available to you on
the site.

Now, on to the goodies available at
the site. We'll begin by discussing
each of the three major databases you
can choose from: the Master Selection
Guide, Price Book & Product Guide,
and Data Library. All feature full-text
search engines, and require the use of

Elle Edit View Go Bookmarks Qptions Directory ﬁ""!‘_.,
o | o | By @IS@% o |l ‘
Baok | Lopnidl] Hooe Reload | i Opan Print Find e

= g

Location: | http:ffmotserv.indirect.comy

[ What's How! | What's Coolt | Handbaok

Welcome to the Motarola Semiconductor Products Sector World-Wide-Web Server.

il tp Jimotserv.indirect com/cgrbinimagemap/mothome |

Just about any hobbyist would be impressed by the search engines found at the Motorola

Semiconductor Products site.

The site is designed to provide cus-
tomers with comprehensive data and
technical information. If you'd like to
get financial or general news about the
company, you can access other pages
on the company’s server from this

a forms-capable browser such as
Netscape.

The Master Selection Guide data-
base lets you search the online ver-
sion of the Motorola book of the same
name. You can look for data on the
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countless semiconductors listed by
entering either part numbers (2N6400,
MM4208, etc.) or part type (diodes,
transistors, etc.).

The Price Book & Product Guide
contains prices in U.S. dollars for
many Motorola data books, brochures,
and other selected literature. The site
recommends that those outside of the
U.S. contact their local Motorola sales
representatives for price quotes on all
items listed.

By selecting the Data Library, you
can access numerous Motorola data
books online. You can search either by
part number or using descriptive text.
Believe me, it's great being able to call
up on your screen a data sheet of
almost any component any time you
need it. Although the Library is incom-
plete at the time of this writing, the
majority of the Motorola data books
should be online by the time you read
this. But if you still can’t find a particu-
lar sheet, you could try requesting it
via Mfax, which we'll cover in a
moment.

Also available at the site are some
more direct ways of interacting with
Motorola. I'm referring to their Online
Forms, which include: Literature
Ordering, Mfax Literature Request,
and Technical Questions. You will of
course need a forms-capable browser
to use those features as well.

As the name implies, Literature
Ordering is a form that lets you order
Motorola literature directly from their
Literature Distribution Center. Check
the Price Book & Product Guide first
so you'll know what you're looking for.

Mfax Literature Request makes it
possible to have any of over 32,000
data sheets, application notes, engi-
neering bulletins, and selector guides
delivered to your fax machine within
minutes. Until all the data books are
online, you might find that feature quite
useful.

Finally, you can receive prompt
answers to your technical questions by



choosing the Technical Questions form
and filling it out. The form will then be
sent directly to Motorola engineers for
what the company promises to be “a
prompt response.”

At the risk of sounding like a com-
mercial | have to say “Wait, there's
more!” You can search Literature
Abstracts for more information on
selected literature available either
through Mfax or the Literature

Distribution Center, peruse the Press.

Releases database for the latest
Motorola Semiconductor Product
Information, check out the Case
Outline database for mechanical draw-
ings of component packages, and con-
tact Motorola by e-mail.

Allin all, Motorola has put together
a high-quality, and immensely useful,
site. Definitely put their page in your
browser’s bookmark file.

THAT’S ENTERTAINMENT

Well, it's time for me to attempt the
impossible. | have to cover all the fea-
tures found at the following site, and
still give it all the praise it deserves,
without filling ten pages or so.

This spot on the Web is for anyone
who ever dreamed of being famous, or
is just interested in all the goings on of
the entertainment industry. (I must
warn you, as an aspiring vocalist and
novelist, I'm somewhat biased!) The
Hollywood Network can literally bring
the city of lights and stars to your fin-
gertips.

Browsing the Hollywood Network is
made effortless by its simple and well-
organized layout. There's no pointless
searching for what you want—every-
thing is broken up into 12 main areas.
Let's get right to what each area con-
tains:

The Hollywood Actors Network lets
you access professional information
and resources in the entertainment
industry, such as agents and casting
directors. Who knows, could this be
your ticket to a film role?

In the Hollywood Cafe—Chat
Lounges you can “kick back” and
socialize. Chat with others about vari-
ous topics like favorite stars, movies,
videos, TV shows, CDs, and the indus-
try in general.

Hollywood Insider is an excellent
source for trade bulletins. Access Box

- Netscape - [INTERNET ENTEATAINMENT NETWOHK] vis
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The Hollywood Network is your ticket to the entertainment world

Office sales, Production Charts,
Scripts Sales, and much more.

Within the .Hollywood Events
Calendar you'll find a compilation of
events in the entertainment industry.
Categories include: Acting, Awards,
Directing, Music, Producing, Publish-
ing, and Writing.

HOT SITES

Motorola Semiconductor
Products Sector
http://motserv.indirect.com

Hollywood Network
http://www.hollywoodnetwork.com

Hollywood Producers Network lets
you access professional information
and resources in the entertainment
industry, from entertainment attorneys
to deal-making opportunities. Make sure
to check out the Insider’s Tip section.

Want to find a home page of a par-
ticular favorite star? The links found in
Hollywood Star Chatter might be of
some help.

The Hollywood Intertainment
Cybercenter gives you a pass to enter
the cyberworld of entertainment maga-
zines, music sites, newspapers, net-
works, and movie studios. Be careful,
you might really eat up some time here!

Another fun section is the
Hollywood Shopping Network. It's a
virtual store where you can browse
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and buy computer software, photos,
fashion items, games, souvenirs, pub-
lications, videos, and more.

Dc you enjoy games? If you do,
definitely visit the Internet Game
Network. You can play games like
Trivianet, or Husband, Lover, Spy, or
visit the Price is Right online.

The Internet Movie Database is a
great way to find facts on favorite
movies, directors, and stars.

Planning on writing a script for a
crime show? You might find a visit to
the Internet Crimewriting Network use-
ful. The site lets you get in contact with

" agents, attorneys, detectives, police

officers, scientists, and other writers.

Finally, if you plan on writing any
type of script at all, stop by the Internet
Screenwriters Network. It provides the
aspiring scriptwriter with several links
to industry experts who are looking for
new talent.

Whew! That about scratches the
surface of the Hollywood Network's
attractions. Actually, each of the above
sections deserves a column all to
itself, but hopefully I've given you a
good enough idea of what's there to
want to browse the site for yourself.

Well that's about it for this time.
Until next month, you can drop me a
line via either E-mail at peeditor
@aol.com or snail-mail at Net Watch,
Popular Electronics, 500 Bi-County
Blvd., Farmingdale, NY 11735. [ |
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SyQuest EZ135
Removable

Hard Drive

The role of computer hard-disk
drives hasn't changed much
since they became available,
although the way in which people use
them has. Inthe “beginning,” comput-
ers didn’t have hard drives, only flop-
py drives. And for a while, hard drives
were too expensive for the average
person to own. Software would be
loaded from floppy into RAM; and
work would be saved to floppy as well.
Some deluxe systems actually came
with two floppy drives to help elimi-
nate disk swapping!

Early hard drives, which cost a pret-
ty penny, held only 10 or 20 mega-
bytes. That precious space was never
used in a wasteful manner, and un-
necessary stuff was constantly erased
to keep free space to a maximum.
Backups were done on floppy disk-
ettes in those days, and to back up
even 10 fo 20 megabytes still required
quite a few 360K floppies!

As hard drives grew in size to keep
up with the bloated new software,
more elaborate back-up methods
had to be devised. A tape-backup
unit became the most practical way
fo back up hard disks. In the early
1990s, an inexpensive tape backup
(intended for home use) could back
up a 200-megabyte drive in about an
hour. At the time, some folks actually

- considered a PC with a 200-mega-
byte hard drive to be a file server! But
within a year or two, half-gigabyte
drives were standard in new PCs—the
work stations, mind you, not the file
servers. Today, 1-gigabyte hard drives
can be purchased for as little as $300,
and that, in the view of most, is the
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Own an ever-expandable hard drive, back up files
as fast as lightning, and carry or
ship huge files from place to place.

minimum-size drive that any new PC
should contain.

With the ever-continuing need for
more and more hard-disk space, and
for some special niche applications,
the removable hard-disk drive has alk
ways been appealing. A removable
hard drive is almost like a floppy drive
in that you pop in and out different
disks, except that cartridges con-
taining hard-disk platters are used in-
stead of disks. When you run out of
space -on one cartridge you simply
pop in another.

The main problem with removable
hard drives in the past has been that
fo pop in a new cartfridge you had to
first shell out big bucks for one. After
owning the removable drive for a
year or two, you would be able to buy
awhole new, faster drive, with greater
capacity than a new cartridge, for
the same price or less. And the ca-
pacity of older, removable hard-drive
cartridges was never enough to be
used for backing up other hard drives
or for carrying around huge graphics
or multimedia files. They were also toc
expensive for that. But those and othei
limitations have been overcome
thanks to the SyQuest £2135 remova-
ble hard drive,

The EZ135. The EZ135 truly is an
affordable, removable hard drive,
selling for $199 for the internal IDE
model and $239 for an external SCSi
version. (A parallel-port model was
also in the works at the time this was
written) Those prices include the drive
and one removable 135-megabyte
cartridge. Now before you say, “Hey,
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thats a lot of money for a 135-mega-
byte drivel,” note that new 135-mega-
byte cartridges sell for only $19.99
each! One hundred dollars buys you
675 megabytes of disk space, and
that's quite a value. If you run out of
space, simply buy more cartridges.

The EZ135 is also an excelient way to
back up or archive data from other
hard drives. At $20 per 135 mega-
bytes, it's an affordable method, and
fast as well—data Is backed up in sec-
onds. And unlike a-tape backup, you
don't have to restore the data fo disk
fo run it; it runs right off the disk like any
other hard drive. Another good use for
the EZ135 drive and its removable car-
fridges is for transporting huge files,
Each 3%-inch cartridge holds the
equivalent of about 100 floppies! The
only catch is that both parties must
own an EZ135 drive. In addition, the
EZ135 drive can only read EZ135 car-
fridges.

Like any other hard drive, the EZ135
can be setto work as a master or slave
drive. Asa slave, you can add on more
and more disks as necessary. Or you
caninstall games on one or more car-
fridges, use another for desktop pub-
lishing software, another for multi-
media stuff, and so on. As a master
drive, you can have many different
boot options or operating systems de-
pending on the boot cartridge. Or
you can let every family member
have their own custom tailored PC
cartridge, loaded with software, fonts,
games, and more, fo taste. Children
can be allowed to use the PC without
worrying that important files might be
accidentally damaged by youthful



curiosity. The drive also provides an
ideal way to safeguard confidential
files.

Performance is not sacrificed to
convenience with the EZ135 drive.
With an average seek time of 13.5 mil-
liseconds and a maximum sustained
data-transfer rate of 2.4 megabytes
per second, the drive is for the most
part as fast as any other. You won't
notice any difference between the
removable drive and a permanent
one when running software.

Windows and DOS software is in-
cluded with the drive, which helps
make it easier to use. The software
mainly consists of utilities that let you
partition the drive, manage files, per-
form simple backups, and so on. Addi-
tional software helps the user deter-
mine jumper settings for various
master/slave configurations. A
database of jumper settings for all
popular hard drives is included, The
soffware is unnecessary if you are fa-
miliar with the master hard drive in
your computer,

We installed an internal E2135 drive
and took it for a test spin. Here's how it
did.

Installing the EZ135. The internal
IDE model requires a free 3Yz- or SVa-
inch external bay in a PC. The drive will
fit by itself in a 3%-inch bay, and a
mounting kit and faceplate is in-
cluded for mounting it in a SYs-inch
bay.

The drive installs on the IDE control-
ler cable in parallel with a master or
slave drive or by itself. A 40-pin IDE
ribbon cable is included with the drive
for connecting up to two drives to the
controller. (That's a convenience be-
cause some computers come with an
economy cable that has only one
connector) All you have to do is
match the red stripe on the ribbon
cable with pin 1 on each drive and
the motherboard connector. (Actually
the connectors are keyed so it's hard
to put it in wrong) You must also con-
nect the drive to an unused 4-pin DC
power connector from your PC’s
power supply.

A jumper on the drive configures it
for either master or slave operation.
Jumpers on your permanent drive
might have to be changed, aswell. If it
is to be used as aboot drive, it must be
formatted as such by the user.

(Continued on page 76)

Raise your
standand
Wavetek.

hy choose between paying more

for a brand name or getting more

functions for your moncey? Get
the best of both worlds with Wavetek.

Worldwide Service.
Support whenever and whercver you
need it.

Tech-preferred Features.
The XL meters have the largest

~ - displays, auto-off, data hold, manual
& = and autoranging models in pocket-size
B 2 convenience.

v Quality. Less than 0.5% warranty
returns assures continuous reliability.

Selection. Over 35 different
Wavetek DMNMs to meet any
J = measurement need.

B User Safety. Conservative

~ volrage ratings, fused inputs, warning
beepers, shrouded test leads, and
designs that meet worldwide agency
approvals.

Total Value. Eight XL Serics
meters from $29.95 to $99.95 to meet
any requircment.

You don’t need to pay more.
You can’t afford to settle for less...

Far the name and lacation of the
Wavetek dealer near you, call

1-800-854-2708

(outstde the U.S., call 619-279-2200)

Wavetek Corporation
9045 Balboa Avenue,
San Dicgo, CA 92123

©Wavetek Corp., 1995. Wavetek and the
Wi % logo are regi d
of the Wavetek Corporal
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By Stephen A. Booth

CF-1754
Computer
Monitor

April 1996, Popular Electronics
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PRODUCT
TEST REPORTS

he wham-bang graph-

ics and, in some cases,
full-motion video available
from muitimedia computers
screams out for a canvas
bigger than the standard-
issue 14- or 15-inch monitor.
Moreover, dealing with the
multiple panes of Micro-
soft's Windows 95 can be a
pain on a small screen. At
this writing, 17-inch monitors
are the practical limit for
most households—anything
beyond that size gets into
the specialty realm of cor-
porate graphics depart-
ments with price-is-no-
object budgets.
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The Axion CF-1754 17-inch computer monitor.

Even so, 17-inch tubes are
anything but cheap. Typical
list prices are $800, though
you might find units with
street prices that are a hun-
dred or two below that.

Then there’s the Axion 17-
inch CF-1754 color monitor
that is tested here. It carries
a $425 suggested sticker

and you might find it for
less. So whats the catch?
The catch is that this other-
wise-decent monitor has a
0.42-mm dot-pitch; that’s
the distance in millimeters
between image-making
pixels and is a third more
than higher-priced 17-in-
chers, which clock in at
around a 0.28 mm. Con-
sequently, the image
produced will not be as
sharp.

Should you worry? It de-
pends on how you use a
PC. Compare the Axion
side by side to a 0.28-mm
screen and the difference is
apparent. For gaming,
though, or general multi-
media home computing,
you'll probably appreciate
the greater size more than
you'll notice the slightly
coarser resolution. But if you
use your PC to make a
living at graphics-critical
applications, you ought to
be shopping for a monitor
with finer pitch. Ditto if you
spend your day at extensive
word-processing jobs,
though here, you probably
don’t need a 17-inch
screen anyway.

FEATURES

Despite the low price, Ax-
ion’s CF-1754 has a
relatively fiat faceplate. Ac-
cordingly, it scores well in
the tests for geometric dis-
fortion. The monitor doesn't
offer the bells and whistles
of higher-priced CRTs—nor
their multiple color-temper-
ature settings. But its bezel-
mounted, touch-sensitive
controls work just fine, and
the single color-tempera-
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ture (nominally 9300° Kelvin)
is close enough to spec.

For your information,
color temperature means
fint, or hue. The CF-1754
does have separate con-
trols for brightness and
confrast. In a camcorder,
color temperature would
be called “white balance.”
The lower the temperature,
the “warmer” the image—
more to the red scale of
the spectrum. The most
neutral color setting (yield-
ing ideally pure white)
occurs at 6500° Kelvin. That
is the NTSC standard for
color TVs, It's seldom en-
countered, however, even
in expensive Vs, and
9300°K is pretty typical of
PC monitors.

TEST RESULTS

The Axion CF-1754 under-
went electrical testing and
visual exams at the Ad-
vanced Product Evaluation
Laboratory (APEL), an inde-
pendent testing facility
located in Bethel, Connect-
icut. The electrical
measurements for geo-
metric distortion and color
appear in the accompany-
ing chart, and indicate that
this monitors a good value
for its price—its overall
Screen Distortion Index is
0.5%. same as the more
feature-laden, $799 NEC
MultiSync XV17 tested in the
November 1995 issue.

APEL’ test procedure also
involves hands-on evalua-
tion, and subjective visual
exams based on viewing
computer-generated im-
ages and patterns, Except
for some moire patterns




noted in the appropriate
tests, and attributable to
the 0.42-mm dot-pitch, the
CF-1754 looks just fine. But
as with most monitors, an
optional lens-screen is rec-
ommended to reduce
reflections and glare.

The test results published
here were derived at the
1024 x 768 resolution mode,
but performance was sim-
ilar at the 640 x 480 and
800 x 600 modes.

Regarding color temper-
ature, the CF-1754% stated
value of 9300°K is close—
APEL measured a value of
11,650°K.

Among the screen distor-

tion measurements, it’s
worth noting that APEL
measured the visible dis-
play image at 15.6 inches,
diagonally. That is the facto-
ry preset (you can boost it
up to 16.75 inches). Re-
member that the total
diagonal of the glass pic-
ture-tube is 17 inches—and
that is the measurement
that most manufacturers
tout in advertising. Lately,
though, many brands also
publish the “viewable” im-
age size.

Aspect ratio is another bit
of TV jargon, referring to the
width-to-height ratio of the
display area. Its commonly

TABLE 1—TEST RESULTS
The following test resuits were furnished by the Advanced Product Evaluation
Laboratory, an independent testing facility located in Bethel, CT. All measure-
ments reflect factory-preset conditions and were taken in the 1024 x 768 res-
olution mode, using the Display Mate Professional test program from Profes-

sional Video Utilities.

Brand
Model
 Price

. Display

. Weight
Power

Axion

CF-1754 color monitor

$425

17-in. diagonal (factory-preset
15.6-in. viewable)

38 pounds

64 watts

Color Temperature Measurements (°Kelvin)

Factory presets
APEL tests

Screen Brightness (foot-lamberts)

Factory preset
APEL tests

Screen Distortion Measurements

Display image height
Display image width
Display image diagonal
Aspect ratio

Aspect ratio error
Squareness error
Horizontal keystone error
Vertlcal keystone error
Horizontal pincushion error
Vertical pincushion error
Horizontal bow error
Verticat bow error
Horizontal linearity error
Vertical linearity error
Screen distortion index

Features

Dot pltch
Scanning
Refresh rate

Resolutions supported
(SVGA, VESA, 8514A, Mac)

9300°K
11,650°K

20
27

9.2 inches
12.4 inches
15.6 inches
1.35:1
1.5%

0.5%

0.3%

0.0%

0.2%

0.4%

0.3%
-0.5%
0.6%
-0.4%
0.5%

0.42mm

Non-interlaced

Up to 100 Hz, depending on video
card scanning frequency.

320 x 200,640 x 200, 640 x 350,
640 X 400, 640 x 480, 800 x 600,
1024 x 768

expressed as 4:3 (1.331).
The 1.35:1 measured here is
close enough

Like any of the other
screen-distortion measure-
ments, the squareness error
is negligible. All the mea-
surements represent
deviations from perfec-
tion—in this case, perfect
90-degree angles at each
corner of the display.

Keystone and pincushion
distortion would look just
like the objects they de-
scribe. Keystone distortion
creates a trapezoid, wider
either at the top or the
base. Pincushioning gives
the display the ap-
pearance of being

| pinched inward from the

sides.

With bow distortion, op-
posite borders of the
display—top and bottom,
or left and right sides—
might appear concave
and convex. Another way to
look at it: One side seems
pincushioned, its opposite
barreled, but the other two
sides are parallel.

Lineatity errot looks for
any variation from straight
lines on any side of a
square—waviness, for ex-
ample. tts a pretty exacting
exam that puts a variety of
square patterns across the
screen, from large to min-
ute, and looks for non-
linearities in any size and at
any point on the display.

CONCLUSION

When all is said and
done, with a screen distor-
tion indax of just 0.5%, the
CF-1754 did a lot better
than its price might lead
you to believe. Remember,
0.5% equals 0.005—the
kind of score you expect in
audio gear but seldom see
with video.

Meanwhile, in the two-
dozen subjective (or visual)
exams, the only falls from
grace were reflection (or
glare) and the relative
coarseness of the 0.42-mm
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dot pitch. Thats relative in
side-by-side comparisons
with 17-inch monitors of
finer pitch. If you've been
waiting for those to come
down in price, don’t hold
your breath—it's not likely to
happen until the next
model-year at the very
least. Meanwhile, for big-
screen PC gaming and vid-
e0, this Axion monitor will
look swell.

For more information on
the Axion CF-1754 17-inch
computer monitor, contact
the manufacturer at the
address given below, or cir-
cle 120 on the Free
Information Card. [ |

Vendor Information

America Action, Inc
100 Exchange Place
Pomona, CA 91768-4307

NEW PRODUCTS
(Continued from page 8)

an overscan capability that al-
lows viewers to use the entire
screen as a display area, and
digital controls that provide 20
custom-programmable modes
for automatic screen adjust-
ments. its Plug and Play +
feature supports Microsoft's
Windows 95 when used with a
Windows 95-compatible video
card.

The Optiquest V775 has a
suggested retail price of $895.
For additional information, con-
tact ViewSonic Corporation,
20480 Business Parkway, Wal-
nut, CA 91789; Tel.
800-888-8583 or 909-869-7976;
Fax: 909-869-7958. ]

CIRCLE 66 ON FREE
INFORMATION CARD
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ANTIQUE Radio

Trying Out the 1930’s Ham Receiver

I ast time, our attempt to test the
completed 2-tube regenerative

ham receiver (built from the 1930
ARRL handbook How to Become a
Radio Amateur) ended in disaster.
Although I'd been very careful to clean
up and rehabilitate the other vintage
parts used in the set, | hadn't thought
about the tube sockets. As luck would
have it, their contacts were loose and
dirty. So much so, that the O1-A tubes
wouldn't stay lit until | wiggled them
around to locate “sweet spots” that
worked.

However, the intermittent load pre-
sented by the tube filaments during all
of that wiggling was apparently too
much for the solid-state wall trans-
former/rectifier | was using to light up
the tubes. Eventually, a thin plume of
white smoke—accompanied by an
exotically odd smell—wafted up from
baseboard level, signaling the untime-
ly demise of the little power cube.

APPLYING FILAMENT
POWER

This month’s work session focused
first on the tube sockets. Disconnec-
ting both, | removed them from the
board and took a look underneath. It
appeared that, with a little judicious
bending, | could improve the grip of the
spring contacts on the tube pins. After
bending all four sets of contacts on
both tubes, | went ahead and cleaned
up the tube pins themselves with some
fine steel wool. Finally, in the hope of
getting rid of any oxidation that might
have formed on the gripping surfaces
of the tube contacts, | sprayed some
contact cleaner into each “pin hole”—
inserting and removing the tube sever-
al times to work the cleaner in well.

With the sockets reinstalled, |
decided to hook up some filament
power and see if the tubes would light
reliably. | would have liked to test
another power cube in that application,
but couldn't find a second appropriate
one in my junk box. Maybe a suitable

candidate will fall into my hands at
some future time. As a substitute, |
wired in an old Eico battery elimina-
tor/charger with which | had success-
fully operated the filaments of various
battery sets of the five-tube, three-
dialer type.

Plugging in both tubes, | found that
one worked okay, but the other was
dark. Apparently my socket rehabilita-
tion procedure wasn't quite foolproof.
Pulling the recalcitrant tube about an
eighth of an inch out of its socket
established the required contact and
the filament gave off a steady warm
glow. Moral: Be very careful with old
friction-grip tube sockets; clean up,
tighten, and test before wiring them
into a circuit! (By the way, those were
“Buffalo” brand surface-mount types.)

PLATE POWER PROBLEM
Next, | began to hook up the two
surplus 45-volt batteries that I'd pur-
chased to supply voltage to the plates
of the detector and audio amplifier. All
went well until | tried to connect up the
common B- lead, and was greeted by
a snapping blue-white spark. Oddly
enough, that hadn't happened the first
time i'd hooked up the batteries.
Checking with an ohmmeter, | discov-
ered that there was virtually a dead

BY MARC ELLIS

short between the +45 and B- termi-
nals of the receiver.

Now began quite a perplexing
search, as | disconnected component
after component to isolate the location
of the short. Finally | found it, almost
by accident. One of the staples secur-
ing a wire to the underside of the board
had passed through some plastic tape
insulation and was making intermittent
contact with a second wire beneath.
Relocating that staple solved the prob-
lem quickly and permanently.

With the set fully powered, | could
now tell that the Eico power supply
wasn't going to cut it as a source of DC
for the 01-A filaments. The loud 120-
cycle buzz in the headphones was not
only unpleasant, but easily capable of
drowning out any signals that the set
might happen to pick up. Making a
quick run to the nearest home-center
store, | picked up a couple of six-volt
lantern batteries (the small square kind
with spring contacts). They would
hardly be an economical power source
for serious use of the radio, but—I
hoped—would at least get me through
the testing phase.

Wiring the batteries in parallel, |
connected them to the radio’s filament
terminals and slowly advanced the
rheostat. The tubes glowed warmly,

Here's the front of 1930's ham receiver complete and ready for testing. Note the Marco three-win-

dow dial (see text).
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This is the 1930°s ham set as seen fiom the rear. The audio transformer is hetween the two tubes;
the grid-leak assembly is between tube and the coil.

and the headphones stayed nice and
quiet. Too quiet, in fact. There was not
a signal to be heard, and the set would
not oscillate even with the regenera-
tion control in the full on position.

MORE TROUBLESHOOTING
Forewarned that the sensitive,
cranky regenerative circuit would
“choke” on a long antenna, I'd been
using a 20-foot length of wire thrown
out of the window. My first move was
to disconnect that and hook up my
100-foot-long, 40-foot-high ham anten-

Mg e

na. The result: a loud and untunable
jumble of local broadcast stations. Still
no regeneration.

Back to the drawing board. | care-
fully rechecked my wiring, and every-
thing seemed okay there. Then | got
out my grid dip meter and checked the
resonance point of the full coil with the
tuning capacitor wide open. It read a
little over 2 MHz, which is a bit above
the top of the 160-meter ham band (as
it is now and as it was in 1930). All as
it should be. However, | was not able
to find a resonance “dip” after connect-

o
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Most of the wiring is done beneath the breadboard. Short pieces of electrical tape keep the wires
from touching where they cross. Staples keep the wires in place.
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ing the coil clip to either the 80-meter
tap or my experimental 40-meter one.

What to try next? Reviewing
schematics of similar sets in other vin-
tage publications, | noticed something.
Most circuits that use a variable-resis-
tance regeneration control in series
with the tickler coil also include a
bypass capacitor from the transformer
side of the tickler coil to ground “to pro-
mote regeneration.” Our set had the
former but not the latter. | decided to
try installing a 0.001-microfarad
bypass capacitor, which was the typi-
cal size used in that setup.

THE SET COMES TO LIFE!

Slowly advancing the regeneration
control to the right, | suddenly heard a
squeal and a hiss. Turning the main
tuning dial, | was now able to pick up
several signals—mostly obscured with
squealing and distortion. As with any
regenerative set, the regeneration
control had to be cut back to just below
the point of oscillation to clarify the sig-
nal and maximize receiving sensitivity.

| wish | could claim to have
spanned a continent or two with that
minimal vintage hardware. However,
other than a few local broadcasting
stations from the high end of the band,
| wasn't able to identify much. | heard
someone speaking what seemed to be
Arabic, as well as a few Hispanic lan-
guage stations, but | wasn't able to
identify call letters or locations. | also
heard a few ham sideband stations,
but was not able to decipher their
"Donald Duck” transmissions with the
primitive detector | was using.

The fact is, 160 meters is not a very
interesting band for shortwave listen-
ing. Unfortunately, the 80-meter tap,
installed according to the specifica-
tions in the original article, did not
work. Neither did the experimental 40-
meter tap that | added—not even with
the set connected to my 100-foot
antenna.

Although it's fun to build, and also
has a very interesting and nostalgic
appearance, this is not a very satisfy-
ing radio to use in its present form. |
think 1'd like to explore replacing the
present coil with a tried-and-true coil
design for a more interesting short-
wave band. Il let you know how |
make out.
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MARCO DIAL INFO

Back in the January issue, when |
was just beginning to put the receiver
together, | was puzzied by the extra
windows (the ones at “three o'clock”
and “nine o’'clock”) on the face of the
Marco brand vernier dial used to drive
the main tuning capacitor. The usual 0-
100 calibration scale appears in the
large central window. The subsidiary
windows show only white space,
unless the dial is turned far enough in

-one direction or the other so that some

of the scale markings appear under
one.of them.

Reader  Wells E. Burton
{Summerville, SC) responded to my
query in detail, and I'l quote liberally
from his nice long letter. Back in the
mid 1920s to early 1930s, Wells' dad
owned a radio store where many of the
popular brands of the era were sold.
That afforded Wells the opportunity to
study the early battery sets when they
were new and, later, to dismantle them
and file the parts after they were trad-
ed in on AC models. Many of those
parts found their way into the ham
receivers and transmitters that he built
as a boy. Here's what he tells us about
the Marco:

“Regarding the subsidiary windows
on the Marco dial. Radio dials not
being calibrated in kHz (kc in those
days), it was up to the listener to find
the settings for the stations ... the lis-
tener would often keep a calibration
log of the dial settings for future use.
The Marco dial (presumably patented),
provided the auxiliary windows for
recording the call letters of the stations
received.

“If a station was heard on a dial set-
ting between 0 and 49, the listener
would use a sharp pencil to mark the
station call letters in the left window. If
the station was received on a dial set-
ting between 51 and 100, he would put
the marks in the right window ... In
those days there were not many sta-
tions on the air and they were usually
widely separated in frequency. Thus it
was possible to show the call letters of
every station that could be heard.
Evidently, the dial you are using on
your ‘1930’s ham receiver’ was either
brand new (straight out of the box), or
was taken from a receiver previously
owned by someone who did not use

the 'side windows’ for their intended
purpose.

“I have had at least three of the
Marco dials, and the two still in my
possession have penciled markings
for such stations as KDKA, WJZ,
WHAS, WOR, WLW, WMCA and WET.
| consider the Marco to be a very desir-
able dial. It has negligible back-lash
and a narrow hair-line indicator. Its
resettability is precise. It has another
feature | like; the direction of the rota-
tion of the dial is the same as the knob
rotation. If the knob is turned clock-
wise, the dial goes clockwise.”

So that's the deal on the Marco. |
knew that when the explanation
appeared, I'd feel like a fool for not fig-
uring it out on my own! Wells is right;
my dial came from a receiver project
that seems never to have been com-
pleted. And, moving the dial through its
complete range, | could find no sign of
anything ever having been written
under either of the subsidiary win-
dows.

The only thing that | don't under-
stand is how the average person
would be able to actually write any-
thing in those slit-like, deep-set win-
dows—much less make erasures and
corrections. It seems like it would take
an impossibly long and fine point and
the coordination of an engraver or a
forger. Oh well, maybe it's not as hard
as it seems; after all, my unbelievably
poor handwriting skills even easy
things look hard.

That's all the room we have for now,
so | hope to see you all again next
month! In the meantime, please send
your questions and comments to me

c/lo  Antique  Radio, Popular
Electronics, 500 Bi-County Blvd.,
Farmingdale, NY 11735, n

“Overheating problem?
What overheating problem?
By the way, how do you like vour hot dogs?
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COMPUTER BITS
(continued from page 10)

but something that just did the basics
really well. Recently | ran across a little
shareware jewel, called COMMO. |t
was love at first sight. After doing fairly
extensive testing, | registered the pro-
gram, and it has now become my pri-
mary telecommunications vehicle.

Features | like about COMMO
include its ASCII configuration files, its
scripting language, its host mode
(which allows you to set up your own
private mini BBS), and its extremely
compact size. The main executable
weighs in at about 45K (yes K, not
Meg!). With required configuration
files, the program still takes less than
100K—small enough to fit on the
emergency diskette | described in last
August's instalment of this column.

COMMO is written in assembly lan-
guage, and its scripting language
reflects that heritage. I'd prefer to see
something more like Pascal, as in The
SemWare Editor, which | last wrote
about here in April of 1994. I'd also like
to see a way of binding all the configu-
ration files together with the exe-
cutable. Those features would be icing
on the cake. But even as it is, COMMO
is a wonderful piece of work. (The
SemWare Editor, by the way, is anoth-
er CMI program on my list of all-time
favorites. Watch for an update that
should be available soon.)

Incidentally, COMMO runs just fine
under Win95. | automatically run a
copy of it on my central print/‘communi-
cations server, an older IBM PS/2
Model 70 with a 386/25 and 8 MB of
RAM. COMMO loads as part of the
boot sequence, so my mini BBS is
always up and running. That is useful
when I'm at a client’s site and discover
I'm missing a file. Because COMMO
includes the complete source for the
mini BBS, | can (and have) customized
it to meet my needs, all in a few hours
of work, and with no additional
expense over the $40 shareware reg-
istration fee. COMMO is available on
CompuServe, many BBSes, and
directly from the author: Fred P.
Brucker (P.O. Box 141537, Columbus,
OH 43214). I'll also post a copy on the
Gernsback BBS (516-293-2283); look
for a file named COMMO65.ZIP. W



TECHNOLOGY UPDATE

New breakthrough
clones TV signals
and sends them

to any other TV In

your home

Recoton’s new development duplicates
cable, TV, VCR and satellite signals and
transniits theni...without any wires!

by Charles Anton

oday, television choices
T are virtually unlimit-

ed. Between cable,
satellite TV, videos and
network programming,
it's almost a full-time job
trying to keep up with all
the alternatives. And it promises to
get more complicated in the future.
Breakthroughs in fiber optic technology will
bring over 500 channels into your home.

Home broadcasting breakthrough. The
problem with all this technology is the ex-
pense required to maintain your system and
keep it up-to-date. Now, a wireless video broad-
casting system from
Recoton gives you the
power to utilize this
technology without the
hassle and expense of
re-wiring your entire
home.

Today, Recolon in-
troduces the next gen-
eration in wireless
broadcasting. The wire-
less video broadcaster
transmits (re-broad-
casts) cable, TV, VCR or
satellite programs to
any other TV in your
home...wirelessly!

Wave of the future.
Never drag your VCR
from room to room
again: Recoton’s wire-
less video broadcasting
system transmits video
or TV signals to any
other TV in your home.

Because the system
is totally wireless, you
won'’t have to worry
about running miles of
wires. Besides, who
wants to install cable in
every room of their
home? With Recoton’s
wireless video broad-
casting system, you

a security camera.

Wireless Video Breakthrough...

m Broadcast cable channels, cv2n
preminn chanvels, to other TVs in your
home that are not wired forcable.

BT Dransmit sigrals jrom one VCR
to any room, cven if soneore is watching
TV i the room that the VCR is in.

Satellite programs RV /RN

programs throughont your kome withonut
stringing miles of cable everywhere.

Im View homne vsdeos as you

film Hiem or turn your cam=order into

Network programs B/E ISUN AN S

hooked up to an antermma, you can broad-

cast its clear signal to all the others.

Recoton’s video broadcasting system
clones the accessories (cable, satellite,
VCR, etc.) of one TV and broadcasts it to
any other TV in your home...without wires!

Cable in den

el 1S

won’t have to. You can even
watch one program on your main
TV while someone else watches
something different ori another
Tv. It's just like having a per-
sonal broadcasting system in your
home—and it’s legal in every state.

Hi-tech home broadcast. Recently, the
Federal Connmunications Commission allocated a
band of radio frequencies specifically for wire-
less, in-home product applications. Recoton
took advanlage of the FCC ruling by creating
and introducing wireless equipment that can
transmit within the prescribed frequency over
distances of up to 150 feet.

One transmitter, un-
limited receivers.
One transmitter will
operate an unlimited
number of receivers.
This means thal a
transmitter in the den
can send signals to a
TV in the living room,
kitchen, bedroom and
anywhere else you
may have a TV. Reco-
ton puts your favorite
programs where you
want them most.
Unlimited choices.
Since the broadcasting
system uses the latest
in 900 MHz frequency
signals, there is no
time-consuming or
complicated wiring.
The receiver can be
easily moved from one
television to another.
The transmitter will
also broadcast to mul-
tiple receivers, so you

program on multiple
TVs simultaneously.
The transmitter con-
nects to the source TV;
the receivers simply
connect to the others.

AmericanRadioHistorv Com

can watch the same |

Exclusive factory-direct offer. With this
breakthrough in home video broadcasting tech-
nalogy, you can have the convenience of your
own perscnal wire-
less broadcasting
system for a frac-
tion of the cost of
owning your own
TV station. For a
limited time only,
we are offering
Recoton’s wireless
video broadcasting
system {(one trans-
mitter and one re-
ceiver) for the low
price of $99. You
can order addition-
al receivers for oth-
er TVs for just $59
each.

Risk-free offer.
The wireless video
broadcasting sys-
tem by Recoton
is backed by Com-
trad’s exclusive
risk-free home trial. Try it, and if you are not
completely satisfied, simply return it within 30
days for a full “No Questions Asked” refund.
It also comes with a 90-day manufacturer’s
limited warranty. Most orders are processed
within 72 hours and shipped UPS.

ADD A TV TOWER?

Buying your own
TV tower would
cost you about
$3.5 million. The
video broadcast-
ing system Is
like buying your
own TV station,
but without the
expense. For
just $99, the
Recoton system
Is like adding a
cable box, VCR
and satellite
. dish to every TV
" in your home.

Video Broadcasting System. ... $99 39 s&H
includes ome transmitier and one receiver.
Additional receivers (each) $59 $7 S&H

Please wrention proniotional code 173-PL-6650 -
For tastest service, call toll-free 24 hours a day

800-704-1201

To order by mail, send check or money order for the
total amount including S&H (VA residents include
45% sales tax). Or charge it to your credit card by
enclosing your account number and expiration date.

e
STRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113
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It’s a 60-watt, dual-channel project
that lets you decide for yourself

if you prefer the sound
of nonlinear amplifiers.

BUILD A

SWITCHING

AMPLIFIER

hen it comes to most audio-
related issues, there’s usually
an argument, You know how

it goes: audiophile number one pre-
fers one type of cable, speaker, or
amplifier, while audiophile number
two prefers a different type. Although
such audio debates will probably go
on until the end of time, you can do
something to drown out all the ruckus
generated by audiophiles: Build the
Swifching Amplifier described in this
article and let it fill your home with the
sounds of your favorite music. Its a 60-
watt, dual-channel unit that can be
used as a main or backup amplifier.

Switching Amps. Class-A and
Class-B linear amplifiers (as well as
their derivatives) are routinely used o
amplify audio signals in most com-
mon applications. However, it is also
possible to amplify audio signals with
a nonlinear amplifier. Such nonlinear
amplifiers are also known as “switch-
ing” or Class-D ampilifiers, because
the output transistors used in the units
switch on and off.

In a switching amplifier, almost all
power is deliveredto a load when the
amplifier circuit is fully switched on.
The largest amount of power is dissi-
pated during the turn-on and turn-off
fransitions; the faster the transition, the
smaller the amount of power dissi-
pated in the output transistors.

As a result of switching amplifiers’
design, their efficlency can exceed
90%. In comparison, Class-A and -B

amplifiers have maximum efficien-
cies of 20% and 78.5%, respectively.
An added benefit of the high efficien-
cy of switching amplifiers is that they
can be smaller, lighter, and less ex-
pensive than Class-A and -B units.

The Switching Amplifier (and many
other units of its type) uses a pulse-
width modulator to obtain the re-
quired switching action. Audio signais
are converted into a series of pulses,
each of which is directly proportional
fo the originat audio-signal frequency
and amplitude when compared to a
fixed-frequency, fixed-amplitude, tri-
angular reference waveform,

Therefore, for a given input fre-
quency, the signal's amplitude varies
the output's pulse width (duty cycle).
Those devidtions are amplified and
directed to full-range, 8-ohm speak-
ers, which in turn demodulate the
pulses producing an amplified audio
output,

Circuit Description. The schematic
for the Switching Amplifier is shown in
Fig. 1. A separate 51-volt-DC source is
required to power the Amplifier circuit
(we'll deal with that power-supply cir-
cuit iater on). The 51-volt-DC source is
fed to a pair of Zener diodes, DS and
D6, and is fittered by capacitors C11
and C12 to provide a 12-volt-DC
source for part of the circuit. Also, part
of the 51-voit-DC source bypasses the
Zeners to power the sections of the
circuit that require such a high volt-
age.
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The right and left signals are input to
the Amplifier through jacks J1 and J2,
respectively. Two sections of a TL074
op-amp, IC1-c and IC1-d, generate a
4-volt peak-to-peak, 50-kHz triangular
reference waveform. The generated
waveform is then fed to potentiome-
fer R19, which provides an adjustable
reference for the voltage com-
parators. Thatenables the amplifier to
use input signals with amplitudes
ranging from 1 volt p-p to 4 volts p-p.
The other two op-amp sections, IC1-a
and IC1-b, function as comparators to
produce the pulse-width-modulating
output for the left and right channels
of the Amplifier.

Inthe right channel of the Amplifier,
the output of the voltage comparator
is coupled to the bipolar translating
circuit through a current-limiting re-
sistor, RS. The translating circuit has a
positive and negative “leg”; Q1, D1,
and R1 make up the positive leg, and
Q3, D3, and R11 make up the negative
leg. Both legs are tied to ground
through the emitters of Q1 and Q3,
providing a reference point for the
franslator,

The transiator arrangement resuits
in 17 volts being present across Q1,
Q3, and Zener-diodes D1 and D3. Suf-
ficient current Is then present to over-
come the power MOSFET gate
capacitance; that rapidly switches on
and off the power MOSFET comple-
mentary push-puill output stage, com-
posed of Q5 and Q7.

Resistor R3 keeps the output swing
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Fig. 1. Here's the schematic for the Switching Amplifier. A separate power-supply
circuit is necessary to provide a 51-volt DC source. Two Zeners, D5 and D6, drop 2
some of that voltage to also provide a 12-volt DC supply for the circuit.
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Fig. 2. This power supply rectifies 117-volts AC and uses a triac circuit to produce a
51-volt DC source for the Amplifier.

centered at the midpoint of the sup-
ply voltage. Without R3 the square-
wave output drifts down towards the

negative rail. The RC network com-
posed of R9 and C5, which connects
to both N- and P-channel gates, mini-
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mizes switching noise and sharpens
the squarewave output.
There’s no need to go into how the
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PARTS LIST FOR THE SWITCHING AMPLIFIER (Fig. 1)

SEMICONDUCTORS

IC1—TLO74N quad JFET op-amp,
integrated circuit

Ql, Q2-—2N4401 small-signal NPN
transistor

Q3, Q4—2N4403 small-signal PNP
transistor

QS5, Q6—IRF9530 P-channel, 100-
volt power MOSFET (see text)

Q7, Q8—IRF530 N-channel, 100-
volt power MOSFET (see text)

D1-D4—1N4745A 16-volt, 1-watt
Zener diode

DS, D6—IN4742A 12-volt, 1-watt
Zener diode

RESISTORS

(All fixed resistors are Ya-watt, 5%
units, except where otherwise
noted.)

R1, R2—10,000-ohm

R3, R4, R13—2200-ohm

RS, R6—4700-0hm

R7, R8, R11. R12—100-ohm, 2-watt

R9, R10—10-ohm

R14-—22,000-0hm

R15—390,000-ohm

left channel operates. If you examine
Fig. 1. you'll notice that the left chan-
nelis identical to the right one we just
dealt with. They both operate in the
same way. Also note that both chan-
nels contain power-supply elements
to split the incoming, single-polarity
voltage in half. Capacitors C3,C4, C7,

R16—470-ohm
R17, R18—470-0ohm, 2-watt
R19—1000-ohm potentiometer

CAPACITORS

Cl, C2—1-uF, 16-WVDC,
electrolytic

C3, C4, C7, C8—6800-puF,
50-WVDC, electrolytic

Cs5, C6, C10—0.001-pF, polyester

C9—0.0022-pF, polyester

Cll1, C12—I100-uE 16-WVDC,
electrolytic

ADDITIONAL PARTS AND
MATERIALS

J1-J4&—RCA jack

Printed-circuit materials, project
enclosure (see text), S-watt
heatsinks (clip-on type) for
Q5-Q8, 2 tin-can bottoms, 14-pin
IC socket, two-connection wire
connector (should match the one
used in the power-supply board),
potentiometer knob, 4-40 Ys-inch
machine screws, #4 washers, 4-40
hex nuts, wire, solder, hardware,
etc.

and C8 make up a series-parallel cir-
cuit that converts the 51-volt-DC sup-
ply to 25.5-volts DC.

The right and left outputs of the Am-
plifier are jacks J3 and J4, respectively.
The output can feed full-range 60-
watt RMS speakers, which demodu-
late the signal and produce an ampli-

Fig. 3. Here’s the full-size foil pattern for the Amplifier circuit board.
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fied audio output. (At peak output
power, the current draw for an 8-ohm
dynamic load is approximately 1.2
amperes at §1-volts DC)

Lets now turn our attention to the
power supply. Figure 2 is the sche-
matic diagram for that circuit. The AC
voltage taken from PL1 feeds into
bridge-rectifier BR1, which delivers a
fullwave output of approximately 165-
volts DC.

The network composed of R1, R2,
D1, D3, and D4 generates a series of 5-
volt pulses that provide two important
functions: First the pulses are used as a
5-volt power source for the pulse
shaping and monostable network
through D2 and C1. Second, the
pulses trigger optoisolator IC1 and
power-triac TR1 via the pulse-shaping
network composed of @1, Q2, and
R3-R5, and the monostable circuit
made of C2 and Ré. Resistor R2 sefs
the maximum pulse width and there-
fore the maximum output voltage.

Without feedback the unfiltered
peak voltage is approximately 90
volts. To obtain the required 51-volt
output, the feedback network com-
posed of R, R7, and C3 reverse
biases the optoisolator whenever the
output voltage exceeds 51 volts. That
then forces TR1 to turn off as the un-
filtered voltage goes to zero volts. The
RC feedback network therefore regu-
lates the output voltage by actively
medifying IC1's conducting state.

3-1/2 INCHES




3-1/2 INCHES

Fig. 4. This is the pattern for the power-supply board.

Resistor R8 limits the current through
the optoisolator, and C4 and R9 en-
sure that the optoisolator’s operation
is stable and safe. Also, R10 limits surge
current through TR1when the supply is
first turned on. Capacitors C5 and Cé
along with R10 form a low-pass filter
stage that minimizes ripple current.
Resistor R11 discharges C5 and Cé
when the power supply is turned off.

Construction. The author’s pro-
totype for the Switching Ampilifier was
built on two PC boards—one for the
amplifier circuit itself, and one for the
power-supply circuit. If you would like
to do the same, use the amplifier and
power-supply board templates
shown in Figs. 3 and 4, respectively.

Assemble the ampilifier board first,
using the parts-placement diagram
shown in Fig. 5 as a guide. Begin by
installing an IC socket for IC1. Then
mount all the fixed resistors.

Next, install the Zener diodes. Be-
cause the 1-watt units specified for
D1-Dé6 dissipate quite a bit of heat,
they must be heatsinked. You could
instead replace the Zeners with
5-watt units, but such large Zener di-
odes are difficult o obtain and are
expensive.

To create heatsinks for the Zener di-
odes, cut the circular bottoms of a
couple of tin cans to make four 1.4- x
1.2-inch rectangular pieces. With afile
or abrasive stone, smooth all the

PARTS LIST FOR THE POWER SUPPLY (Fig. 2)

SEMICONDUCTORS

IC1—MOC3010 triac optoisolator,
integrated circuit

TR1—Q4015L5 400-volt, 15-ampere
isolated triac

Q1—2N4403 small-signal PNP
transistor

Q2—2N4401 small-signal NPN
transistor

BR1—400-volt, 10-ampere bridge
rectifier

D1—IN4749A 24-volt, 1-watt Zener
diode

D2, D4—1N4001 silicon rectifier
diode

D3—IN4733A 5.1-volt, 1-watt Zener
diode

RESISTORS

(All resistors are Ya-watt, 5% units,
except where otherwise noted.)

R1—4700-ohm, 10-watt

R2—2200-ohm, 2-watt

R3-R5—10,000-ohm

R6—16,000-ohm (see text)

R7—100,000-0hm (see text)

R8—100-ohm

R9—47-ohm

edges before proceeding to the next
step.

Now fold each piece in half to form
two 1.4- x 0.6-inch fins. Then, using @
sa-inch drill bit, drill a hole at the mid-
points of each heatsink where each
Zener will be fitted. After fitting the
diodesin place and noting their cath-

AmericanRadioHistorv.Com

R10, Ri2—10-ohm, 10-watt
R11—4700-ohm, 2-watt

CAPACITORS

C1—470-p.E 16-WVDC, electrolytic

C2—0.1-pF, polyester

C3—0.022-p.F, polyester

C4—0.1-pF, polyester

C5, C6—6800-pF, 63-WVDC,
electrolytic

ADDITIONAL PARTS AND
MATERIALS

MOV1I—V130LA20A 130-VAC, 70-
joule varistor

NE1—120-VAC neon assembly

Fl—S-ampere, 125-VAC, fast-blow
fuse

S1—SPST switch

PL1—AC plug, two-terminal

Printed-circuit materials, 4-40 2-inch
machine screws, #4 washers, 4-40
hex nuts, two-connection wire
connector-(should match the one
used on the Amplifier board), IC
socket, fuse holder, AC line cord,
rubber grommet, S-watt heatsinks
(clip-on type) for TRI, wire, solder,
hardware, etc.

ode sides, apply epoxy to set the di-
odes in place. Take care to ensure
that the leads are not fouching the
heatsink.

Once the epoxy has cured, solder
each heatsink/diode combination in
place on the printed-circuit board,
noting polarity, and apply more ep-
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Fig. 5. When assembling the Amplifier board, use this parts-
placement diagram as a guide. Watch the polarity of those off-

board jack connections!

oxy at the points where the heatsinks
meet the board. That is done to en-
sure that if the heat generated by the
diode causes the epoxy at the diode/
heatsink junction to deteriorate, the
heatsink will remain properly secured.

Next, install the transistors and the
MOSFET transistors. The latter also re-
quire heatsinks; you can use 5-watt,
clip-on types. Notice in the Parts List
that IRFP530 and IRF530 transistors are
specified—both are 100-voit units. The
author actually used 80-volt MOSFETS
(IRF9531 and IRF531 types) in the pro-
totype, but those are harder to
find. You can get the 100-volt MOSFETS
from Mouser Electronics (Tel.
800-346-6873).

Go on to mount the capacitors to
the board, being sure to double
check the orientation of the elec-
trolytic ones. Solder 18-gauge wires to
the board for the connections to po-
tentiometer R19. Then, connect
speaker wire to the appropriate
points on the board for attaching
jacks J1-J4. The jacks and the potenti-
ometer mount on the project en-
closure, so they should be connected
later on.

-51v i

supply board.

Attach two 18-gauge wires to the
board for the power connections. Sol-
der a two-connection wire connector
of whatever type you can find to the
other ends of the wires, You will use a
matching connector later on the
power-supply board, thereby making
it possible to easily attach or separate
the two boards. That simplifies testing
of the power supply and Amplifier
boards, by allowing you to work on
each separately.

To complete the on-board assem-
bly, insert the TLO74 into its socket. If
you can't obtain that chip, do not sub-
stitute an LF347 for it. Due to interna!
differences of those parts, problems
will result in the Amplifier’s operation. if
you must, substitute a TL084 instead.

Now go on to assembie the power-
supply board. Keep in mind that the
project will derive its output voltage
directly off the main AC line. While that
doesn't present any dangers during
the assembly of the project, you have
to make sure you avoid touching the
circuit boards while the Amplifier is
plugged in.

Start by mounting an IC socket for
IC1. Then install the resistors, keeping

————0 451V
o-51V

Fig. 6. Here's the parts-placement diagram for the power-

the following in mind: In the author’s
prototype, two of the resistors, R6 and
R7. were measured with a DMM to
have values of 15,800 and 99,400
ohms, respectively. Those values gave
a 51-volt output from the circuit. You
might have to get 16,000- and
100.,000-ohm resistors that actually
measure closer to the values just men-
tioned to ensure your board outputs
the correct voltage.

Next mount the diodes to the
board, making sure they are oriented
properly. Install the transistors next, fol-
lowed by the capacitors. Check the
orientation of both the transistors and
the electrolytic capacitors.

Triac TR1 should be installed next. To
ensure cool operation of TR1, you
should use a 5-watt, clip-on heatsink
on the part.

Next, mount BR1 and MOV1 to the
board. Attach wires to the appropri-
ate points on the board for connec-
fions to the neon assembly, switch,
fuse, and power cord. We'll get to
those parts in a moment. Now, also
solder on 18-gauge wires for the
power connections to the Amplifier

(Continued on page 74)
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Add what'’s been missing to your
own home-theater or audio
system, or just have some fun
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with vocals with this
neat little gadget.

BUILD A

REVERB ano SURROUND-
EFFECTS GENERATOR

BY MARC SPIWAK

ple talking about surround sound

and home theater as much any-
more; maybe thats because most
people are now at home actually en-
joying home-theater sound. As you
probably know by now;, real Dolby Sur-
round Sound adds a rear channel to
the traditional left and right audio
channels to add more depth and re-
alism to movies and music. It does that
by decoding special Information em-
bedded within a video signal. But
what you might not know is that you
don't need expensive equipment just
to add more depth to audio. in fact,
all you have to do to add depth to
audio is to add some delayed sound,
preferably from behind where you
are sitting.

The Reverb and Surround Effects
Generator described in this article
can add a variable time delay to a
stereo audio signal or can be setup in
mono-only configurations—you can
use the unit with a microphone, for
example, to obtain interesting reverb
effects on your voice. Those with expe-
rience using reverb units will like the
Effects Generator because its time
delay can be varied (between zero
and half a second); you can make
adjustments for decay time, volume,
delay rate, and reverb duration.

The circuit can be built from a kit
that sells for under $60, or from
scratch, as we will present complete

I fit seems that you don't hear peo-

plans for it in this article. The unit can
be configured for line-ievel or micro-
phone inputs and speaker, micro-
phone-level, or line-leve! outputs.

Circuitry. The schematic for the
Effects Generator is shown in Fig. 1.
Power for the circuit is obtained from
either a 9-volt battery or a 9-volt DC
supply plugged into power-jack J5.

Even though the parts count isnt
that large, the circuit is somewhat
complex. At its heart is a fairly spe-
clalized integrated circuit, IC3, which
Is an MN3007 1024-stage bucket-bri-
gade device (BBD). That IC uses a set
of switched capacitors to pass
charges from one “"bucket” to the next
on every clock cycle. in general, a
signal presented to the input of a BBD
will be delayed at the output, with the
fime delay depending on the clock
rate and the number of “buckets”
contained within the IC—in this case
its a 1024-stage device. When the de-
layed sound is fed back into the input,
it has the effect of adding reverb, or
an echo.

Before we go any further, It's impor-
tant to note that the jumpers shown in
the schematic, JU1-JU9, are not all
supposed to be in place. As we'll dis-
cuss later on, the configuration of the
jumpers determines what kind of set-
up the unit can be used in. For the
sake of this circuit description, assume
that only jumpers JUS and JU7 are in
place. Thats the configuration for a
surround-sound reverb effect on a
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stereo audio signal; the inputs are set
for line-level to accommodate the
signal of equipment like a stereo VCR
or laser-disc player.

Now backto the circuit. The left and
right inputs at jacks J1 and J2 are
passed directly to the oufputs at J3
and J4 via resistors R1 and R4. That
aliows the original signal to be heard
with no delay, if you wish. Both the left
and right inputs are aiso added to-
gether in IC1-a, an LM324 op-amp,
and amplified or attenuated de-
pending on the setting of trimmer-
potentiometer R25. The output of IC1-
ais fed to the input of IC3, the BBD. A
MN3101 clock generator, IC2, in com-
bination with potentiometer R16 and
the surrounding components set the
delay for the BBD.

Trimmer-potentiometer R33, in se-
ries with R35 a