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Better Designs

-Faster

Guaranteed with
Electronics Workbench!

Just click and drag to create and edit
schematics. Mix analog and digital
devices in any combination with full
control over values, models and
behavior. Try ‘what if’ scenarios and
fine tune effortlessly. And on-screen
waveforms always match actual circuit
response. You'll create better designs
faster— Guaranteed!

Guaranteed Satisfaction

Join over 40,000 customers and experience the
power, flexibility and value that only Electronics
Workbench offers. Receive unequaled service and
free, unlimited technical support by phone, fax,
e-mail, WWW, CompuServe and BBS. You'll be
delighted. We guarantee it. *
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Electronics
Workbench

The electronics Jab in a compiirer
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True Mixed-Mode Power

Connect any analog or digital device to any other
device without limit. Only Electronics Workbench offers this
professional power for under $2,000.

Real-World Digital

Real-world TTL and CMOS, complete with propagation
delays and fanout. Unique at this price.

32-Bit Speed
Integrated SPICE analog and native-mode digital simulation
in full 32-bit. Unique at this price.

Real-World Results

Unlimited supply of over 200 components and ICs and 350
real-world models—all perform as real devices.

Electronics Workbench

*299

*30-DAY MONEY¥-BACK GUARANTEE
VERSION 4.1 FOR W/INDOWS 95/NT/3.1, DOS AND MACINTOSH.

Ask about our Engireer’s Pack with thousands of additional models and more.
Version 4.0 users ccll for your free upgrade.

Fax: 416-977-1818 Internet: http://www.interactiv.com
CompuServe:7133%,3435/BBS:416-977-3540/ E-mail:ewb®@interactiv.com

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevord, #068, North Tonawanda, New York 14120-2060/ Telephone 416-977-5550
TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U.S, DOLLARS AND VALID ONLY IN THE UNMED STATES AND ANADA. ALL ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE
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37 3-D Video

Long a "holy grail,” realistic 3-D video for games and TV, without
the use of cumbersome glasses, might finally be near—Marvin
Mallon

CONSTRUCTION

42 Add Daytime Running Lights to your Car
While daytime running lights will soon be standard in all cars made
in this country, here's how to add that important safety feature to
your older vehicle—Anthony J. Caristi

45 Build an LED Thermometer
See a room’s temperature at a glance, with an accuracy of two
degrees— William Sheets and Rudolf F. Graf

47 Build a High-Voltage Power Supply
Use it to light a neon tube, or in any other application where you
need a high-voltage AC source— Vincent Vollono
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Play guitar along with Jimi Hendrix, Eric Clapton, and other greats,
and listen to the mix in your headphones with this simple yet effec-
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* automatic or manual routing of tracks
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* automatic or manual component placement

¢ includes 1500+ devices

32” maximum board size

* SPICE netlist import/export

* 30 day satisfaction guarantee

* professional schematic features

* digital, analog and mixed-mode simulation

Call now to order your complete circuit design system

|
57 MicroCode
5“Engineering
573 W. 1830 N. Suite 4
Orem, UT 84057 USA
Phone (801) 226-4470
FAX (801) 226-6532

or request additional information:

800-419-4242
i o0 @
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EARN YOUR
B.S. DIEGREE

COMPUTERS
A Al s

= . |/ 4
By Studying at Home

Grantham College of Engineering,
now in our 46th 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

Editorial

That’s Entertainment

From the House of Wax to Jaws 3D, Hollywood has looked
for ways to bring the excitement and realism of 3-D to its
film and video entertainment offerings. Unfortunately, for the
most part those efforts, if you will pardon the pun, have fall-
en flat.

Instead, 3-D has come to be associated with promotional
gimmicks to spice up films that otherwise would have dubi-
ous artistic merit and little commercial success. In video,
3-D’s success has been even more limited.

That's not to say that researchers have stopped looking for
ways to bring 3-D home. Previously, some fairly good results
have been obtained using special electronic glasses. The
drawback, of course, is those same glasses.

Now, a promising technique has been developed that has
the potential of making 3-D video a reality, at least in arcade
video games, and perhaps eventually in the home—and
best of all, it works without special glasses. A full report on
that system can be found in the article “3-D Video,” which
begins on page 37.

Also this month is the second half of our Gizmo series on
big-dish satellite TV. This time we ook at some specific
pieces of equipment, including a receiver, dish, LNB, actua-
tor, mounting pole, and even cabling—in fact everything you
need for your own system. Among other things, we show
you how it all goes together, including how to install and
align a dish, how to set up and use a receiver, and more.
Gizmo starts on page 23.

Q2 L

Carl Laron
Editor
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ust a reminder:

o

We even have the blts and pieces to
organize your bits and pieces.

dding a phone? Hooking up a home theater system? Putting up an antenna or satellite dish? You don't
Aneed the mess of twisting, trailing wires and cables. When neatness counts, you need flexible split tubing,
nylon cord ties, beaded wire ties, wall-feedthrough bushings, adhesive o
clips or wire staples. And you'll find it all at your nearby RadioShack. @ Rad|OShaCkm
We've got the products, the parts and the people to help you put it all You've got questions,

together. For a store near you, call 1-800-THE-SHACK. We've got answers?®
CIRCLE 14 ON FREE INFORMATION CARD
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Watch Those Connections

MAGNETIC BALL
LEVITATOR CORRECTION

| was very glad to see my “Magnetic
Ball Levitator” article in the May issue
of Popular Electronics.

Upon reading the article, | noticed |
made an error in the schematic. One
end of R3 is shown attached to +30V.
That is incorrect. It should actually be
a connection to +12V.

The error will not damage any com-
ponents. | suspect that the Levitator
might actually still function—but then
again, it might not. If it does function
when wired incorrectly, the range of
the Levitator will probably be limited,
and the stability will probably be
reduced. | am sorry for any inconve-
nience that this might have caus-
ed.—Jim Cicon

VERSATILE POWER SUPPLY
CORRECTION

It has come to our attention that the
author made an error in the schematic
in the “Versatile Power Supply” article
(Popular Electronics, May 1996).
There should be no connection
between the junction of R1 and S2 and
the junction of C3 and the negative
output. We're sorry for any inconve-
nience.—Editor

THINK TANK CORRECTIONS

Nick Cinquino made us aware of
some mistakes that were introduced
during the preperation of his schemat-
ics for use in the April 1996 installment
of Think Tank. The guitar amp (Fig. 2),
stethoscope (Fig. 3), and lightning
detector (Fig. 5B) all require split sup-
plies. In the diagrams, pin 4 of each
LM741 and LF411 is connected to
ground; the circuits will not work that
way. Those pins should actually be
connected to negative supplies (—12V
in Fig. 2 and -9V in Figs. 3 and 5B).

Sorry about the errors that crept in,
Nick. Thanks for doing such great
work, we'll be sure to reproduce it bet-
ter in the future.—Editor

A LONG-LOST FRIEND

I am writing to tell you how sur-
prised and pleased | was to see your
April issue on the shelf of my local gro-
cery store—l| thought Popular
Electronics had vanished years ago!
And to see the magazine's cover filled
with so many projects that are reminis-
cent of the good old days of the late
1960s and 1970s . . . | can only say
that | was swept by a wave of nostal-
gia as if | had seen a long-lost friend.

My first introduction to Popular
Electronics was in 1968, when | was
a 14-year-old budding guitar player. A
friend lent me the April and May 1968
issues, explaining that there was a
two-part article about a 60-watt guitar
amplifier (“Build the M/M/M Instrument
Amplifier”). | stared in wonder at that
article and others in those two issues,
but it was like reading a foreign lan-
guage. | was bitten by the electronics
bug, and | wanted to become a part of
the magic!

After that first fateful meeting with
electronics, my course was set. | am
now an electronics engineer who has
enjoyed working in the electronics
industry since 1978.

Thank you for the inspiration 28
years ago. | hope you will continue to
inspire others.

G.0G, Jr
Bedford, TX

THE RIGHT STUFF

Karl Thurber's article, “Choosing
the Right Shortwave Receiver,” in the
April 1996 issue of Popular
Electronics is by far the best article |
have read on that topic. The article is
informative without being too techni-
cal. There is just enough technical
material to explain the topic to a
novice, without being overwhelming.

| plan to buy a used receiver in the
near future, and Mr. Thurber's article
will be very helpful. Thank you!
H.E.G.
Albuquerque, NM

AmericanRadiaoHistory Com
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HAVES & NEEDS

I am in need of a SAM’s repair
book, #1594, for a Magnavox
3518W081A. Either original schemat-
ics or photocopies, for which | will
cover the cost, would be appreciated.
Thank you.
JIM MONICAL
19016 Highway 169
St. Joseph, MO 64505

I have been getting Popular
Electronics for years now and really
enjoy it. | like the projects, Ham Radio
and Antique Radio columns, Market
Center, Letters, and the many different
articles written. Keep up the good
work.

Several years ago, you helped me
acquire a service manual for an older
scope, and | was very grateful for that.
| now need the service manuals for a
Sanyo VCR Model VHR2251 (serial
#59174657), and for a Philips stereo
tuner Model FR1410/07 (serial
#4XC040235). | would be happy to
pay for postage and copying costs.
DAVID BJORKMAN
Box 308
Elk Point, Alberta
TOA 1A0, Canada

| am a long-time reader of Popular
Electronics who would appreciate
receiving a copy of the schematic
and/or manual for a Jackson signal
generator Model TVG2 from another
reader. | will reimburse any expenses.
Thank you.
PATRICK H. LACEY, VE3DIT
114 Merner Avenue
Kitchener, Ontario
N2H 1X6, Canada [ |

ANTIQUE RADIO CLASSIFIED
Free Sample! 2

Antique Radio's
Largest Circulation Monthty.
Articles, Ads & Classifieds. L

G-Month Trial: $18.95. 1-Yr: $36.95 5853 95-13t CIass)
A.R.C., P.O. Box 802-L16, Carlisle, MA 01741
Phone: (508) 371-0512 VISAIMC Fax: (508) 371-7129




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 reading” — 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
80 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 a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self-study reading program in the world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited by 18 professional societies. Research
shows thatreading 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
inspare minutes a day. It brings you a “teacher-
on-cassettes” who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader's Digest, N.Y. Times and many others,
make the program stimulating, easy and
fun...and so much more effective.

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

Examine Speed Learning

RISK FREE for 15 days

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

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

AmericanRadioHistorv. Com

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

RISK-FREE ORDER FORM

| LJ YES! | want to try Speed Learning for 15 days

without risk. Enclosed is the first of 4 monthly

| payments of $32.25°. If 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. i
| may still return the program for a full refund.

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

J Charge to: J Visa (1 MC (O Am Ex [ Discover

Exp.

I Card #

I Signature

| Phone ( )

Name

| Address

| city

I “Plus $8.00 shipping and handling. U.S. funds
| only. For New Jersey residents, sales tax will
be added.

I I Dept.LPE-01, 113 Gaither Drive,
h,_ggo[:g Mt. Laurel, NJ 08054-9987

State —_. Zip
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DSS ACCESSORY KITS

To support the recent GE-brand DSS
Digital Satellite System, Thomson
Electronics has introduced two GE-
brand accessory kits: the Model GED-
KIT95 Do-It-Yourself Installation Kit
and the Model GED940EXP Second
Room Kit. '

The installation kit contains every-
thing needed to self-install the GE
DSS system. it includes a "how-to”
video, an installation guide, a variety of
cables, and a hardware bag filled with
cable clips, tie wraps, toggles, double
expansion anchors, machine screws,
a grounding block, washers, silicon
sealant, a dish-bolt package, lag
screws, a compass, and telephone
telco-line cords with modular connec-
tors. The kit also comes with the GE
wireless phone-jack system that
instantly turns any electrical outlet into
a phone jack. That allows consumers
to take full advantage of DSS's pro-
gramming capabilities, some of which
require connection to a telephone.

The second room kit is aimed at
those who want to watch DSS pro-
gramming on more than one television
set. It contains a remote-control signal
sender that sends a signal from the
remote to a pre-wired TV located in
another room. Other items include a
GE DSS universal remote, 100 feet of
coaxial cable, two 3-foot coax cables
with “F" connectors, and a splitter that
can be used to connect the primary
and secondary TVs to the DSS receiv-
er. The kit also comes with a surge

protector to shield the receiver from
potentially damaging power surges.
The second room kit can also be used
with other audio and video compo-
nents, including VCRs and cable
boxes.

The GE DSS installation kit (pic-
tured) and second room kit have sug-
gested retail prices of $99.95 each.
For more information, contact
Thomson Consumer Electronics, 2000
Clements Bridge Road, Deptford, NJ

08096.
CIRCLE 80 ON FREE
INFORMATION CARD

FULL-RANGE
CAPACITANCE/RESISTANCE
METER

Wavetek’s CR50 measures capaci-
tance in nine ranges—from 200 pF to
20 wF with 0.1-pF resolution—and
resistance in seven ranges—from 20
ohms to 20 megohms, with a 0.01-ohm

resolution in the 20-ohm range. The
meter features a capacitance zero-
adjust button to compensate for test-
lead and stray capacitance. The
20-ohm range, typically found only in
expensive, bench-quality meters, also
features the zero-adjust button to com-
pensate for test-lead resistance. The
CR50 also includes a beeper for fast
and convenient continuity measure-
ment, and a diode test.

AmericanRadiaoHistory Com

The meter is compact, lightweight,
and easy to carry. lts exceptionally
large display includes enunciators to
echo the specific range selected. The
LCD's 0.7-inch high numerals provide
quick, easy viewing of all values.

The CR50 has applications in elec-
tronic design and testing for design
engineers, electronic engineering
technicians, and antenna designers
and installers. It can be used for
capacitor selection, SMD part identifi-
cation, testing run/start capacitors
used with motors, and component tol-
erance verification. Uses for the resis-
tance ranges include testing ground
integrity (below 20-ohm range), resis-
tor value quick checks, and SMD parts
selection.

The CR50 capacitance/resistance
meter has a list price of $69.95. For
more information, contact Wavetek
Corporation, 9145 Balboa Avenue,
San Diego, CA 92123; Tel. 619-279-

2200; Fax: 619-450-0325.
CIRCLE 81 ON FREE
INFORMATION CARD

PORT-POWERED RS-232TO
RS-422/485 CONVERTERS

Four nine-pin, port-powered devices
from B&B Electronics convert RS-232
TD and RD lines to balanced RS-
422/485 signals. The converters are
each packaged in a compact DB-9
hood. The pinouts of the models
422L PIR and the 485LP9R match an
SMPTE-compatible controlling device.

All of the converters are powered
from the RS-232 handshake line’s
DTR and RTS (one must be high). The

continued on page 16
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Multimedia Watc

Full-Length PC Movies

t's the July issue already, and sum-

mer soon will be in full swing.
Regular activities include more out-
door fun in the warmer months, unless
it's just too hot to sit outside. While
movies are not usually the first thing
on one's mind this time of year, you
might be interested to know that today
you can buy a single accessory pack
for your computer that will allow it to
play full-screen, full-length movies,

wore off. Remember bunches of peo-
ple crowding around a monitor to
watch Neil Armstrong’s famous first
step, one of the video clips included in
some of the multimedia encyclope-
dias? You would think that he was tak-
ing the step for the first time! Well, just
a few years later, nobody would waste
their time watching those tiny win-
dows. Why should they when they can
watch the whole screen?

(s B

The Ultimate MPEG Video Upgrade Kit allows any computer from a 486 SX and up to play full-
length movies on CD, with movies included in the package.

with CD-quality stereo sound. And that
one package also includes a bunch of
popular movies on CD, so you imme-
diately have something to do with the
accessory.

The accessory I'm talking about is
the Ultimate MPEG Video Upgrade Kit
from Vision Interactive Publishing.
That MPEG decoder board allows any
computer from a 486 SX and up to
play movies; it has a list price of $429.

When desktop video first hit the
scene, the tiny little video windows
were barely worth watching, at least

10 after the initial fascination with them

The Ultimate MPEG Video Upgrade
Kit includes both the Ace Movie Master
MPEG decoder card and a bunch ot
video discs to play on it. You have &
choice of either sports titles or movies.
I’'m not really into sports—if | were, the
ESPN Sport Pack includes eight
ESPN sports-video CD titles and eight
ESPN interactive-CD game titles—so0 |
asked to see the Orion movie pack.
That version includes eight full-length
movies from Orion and two interactive
CD titles. The movies include Dirty
Rotten Scoundrels, The Woman in
Red, Force 10 From Navarone, Navy

AmericanRadioHistorv.Com.

BY MARC SPIWAK
TECHNICAL EDITOR
WINDOWS MAGAZINE

SEALs, FX, Throw Momma From the
Train, Cadillac Man, and Mermaids.
Each movie comes on a 2-disc set.

The video discs conform to the White

Book standard for Video Compact

Discs and should play on all compati-

ble MPEG-1 decoders. They'll also
play on a Philips CDi machine. Vision
Interactive has a catalog of other
MPEG titles that are currently avail-
able, and new ones will be released as
time goes on.

I was curious to see how much
trouble the Movie Master would pre-
sent when | went to install it in my com-
puter. I'm very happy to say that it
presented no trouble at all, and | had it
working in minutes. The Movie Master
installs in an empty expansion slot in
your computer just like any other card.
The card has two video connectors
and an audio jack on its back plate;
there are no jumpers to set.

A VGA pass-through cable con-
nects the output of your old video card
to the input of the Movie Master. Your
monitor then connects to the Movie
Master output. “Regular” video passes
right through the card, but MPEG
video is processed and output by the
card. The stereo audio jack on the
Movie Master's back plate connects
directly to amplified speakers or to the
input of your sound card. Installation
software came on a single diskette
and it installed quickly and easily.

So far so good, but being the suspi-
cious type, | thought that maybe some
of the movies wouldn’t play all the way
through, or perhaps that chunks of
them were intentionally cut out. | there-
fore decided to watch some of the
movies beginning-to-end just to be
sure. I'm happy to report that the
movies are intact and do play all the
way through.

At the present time | have a beauti-
ful 20-inch Sony monitor connected to
the Movie Master PC, and boy is it a
great picture. However, any color mon-
itor will do, and the picture looks great
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Breakthrough device <

creates a wall of silent noise that drives
away annoying animal pests...

Now you can use ultrasonic power to repel annoying dogs, cats
and many wild animals—uwithout harming them.

by Charles Anton

f e honest. Even if you like animals, you

B don’t want strange animals in your

yard. You know what I'm talking about:
dogs that dig holes and foul your lawn or cats
that trample flowers and
sleep on your car.
Common problem.
If youlivein a rural area,
you've probably had
trouble with raccoons,
skunks or possums. If
you live in the south-
west, you may even
have had problems with
armadillos.

Until now, there
weren’t many options.
You wouldn’t want to
harm a stray animal, and
an animal control agen-
cy may take days to
respond, if they do.
Modern solution.
Fortunately, modern
technology has provid-
ed an answer: the new
Yard Gard. It uses high-
frequency sound waves
to force unwanted ani-
mals to leave the area.
Yard Gard eliminates
the need for repellents,
trapping or physical at-
tacks. Pests learn to
avoid the areas Yard
Gard watches over.

pests. But environ-
mental awareness has

Proven powerful
and effective...

I n the past, peaple
relied on traps or
poisons to get rid of

increased the dentand

Jfor clean, non-lethal
pest control methods.
Safe and hhumnane, Yard
Gard is the perfect solution

Humane. Yard Gard caises no harin to
animals. By creating a wall of higl-fre-
quency sound, it forces them to leavz the
area and create new habifuel routes. While
the sound is very annoying to animals, it
is virtually unobtrusive ‘o veople.

Non-toxic. Cliemicals uszd to elim.nate

pests can be dangerous to neighborhioog pets
or humans. Yard Gard poses no healtk risk

Ultrasonic power. Yard Gard'’s electronic
ultrasonic generator broadcasts powerful “high
frequency noises” that repels four-legged yard
pests, yet is generally unobtrusive ta people. *
Tones are harmless, but
animals find the sounds
unpleasant, so they flee.
Why it works. Small
animals depend on
their acute hearing for
survival. They can hear
in the 18 to 25.5 kilohertz
range which is beyond
the range of most hu-
mans. When critical
hearing frequencies are
disrupted by strong
pulses, animals feel
threatened and leave
the noisy area. Yard
Gard takes advantage
of this fact to protect
your yard from pests.

Break their hablts.
Animals are creatures
of habit. They establish
a territory and general-
ly follow the same
travel routes. Yard
Gard forces animals to
change their patterns
and establish new ones.
They soon madify their
habitual routes to avoid
Yard Gard zones. Once
that has happened,

3000 sq. ft.
A 4

Low
4000 sq. ft.

witen used proyerly.

Nature-friendly.
Poisons and pesti-
cides can pollutz soil
and water sonrces.
Yard Gard deters
pests with sourd so
it ca.ses no damage
to He enviromwent.
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they’li no longer be a
an irritating problem.

Just plug it in. Yard
Gard plugs into any
standard household
outlet. Electricity con-
sumption is very low
and costs only about
25¢ a month to operate.
Yard Gard is de-
signed for outdoor
operation in all types of
weather. You can use
your Yard Gard all
year round.
Three settings. Yard
Gard has three fre-
quency settings. At its lowest frequency setting,
one Yard Gard covers an oval area of approx-
imately 4,000 square feet—the size of an
average city lot. Additional units can be added
to accommodate especially large yards.

Optional motion sensor. The Yard Gard’s
optional motion sensor turns the unit on when
pests approach, increasing the surprise factor
and effectiveness. An optional 50 feet exten-
sion cord allows you to place Yard Gard
in remote areas that don’t have electricity.
Keep the birds. Do -
you love to watch and |
feed birds in your yard?
If you have problems
with cats chasing birds .
away or killing them,
Yard Gard is the an-
swer. Birds are not
atfected by high fre-
quency sound waves,
but cats hate them.

Try it risk-free. Fora
limited time, you can get
the new Yard Gard at
the introductory price of just $99. Call today to
take advantage of this special factory-direct
pricing. Yard Gard is backed by Comtrad’s ex-
clusive risk-free home trial. Try itand if you're
not completely satisfied, return it within 90
days for a full “"No Questions Asked” refund.
Yard Gard is also backed by a two-year man-
ufacturer’s warranty. Most orders are processed
within 72 hours and shipped UPS.

*People that are more sensitive to high frequency sounds
may hear the Yard Gard.

Are animals turning
your yard into a zoo?

Do cats think your
garden is a litter box?

Do you have problems
with unusual animals?

Mount Yard Gard to a
fence or porch railing,
or place it on a post.

YardGard .................. $99 $12 SaH
Motion Sensor . .............. $39 $4 S&H
ExtensionCord ... ... ... ... $19 $3 SaH

Please mention promotional code 503-PL-6660.
For fastest service call toll-free 24 hours a day

800-992-2966
=X ®

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

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113
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on all of them. Some MPEG artifacts
are visible in the picture at times, such
as small block-like distortion in areas
of fast action, but you won't notice that
unless you're looking for it. The movies
are as entertaining as on a regular
television, with better sound and more
convenience than a VCR.

NEW STUFF

Reed Reference Publishing contin-
ues to send me the latest updates to
Books in Print Plus on CD-ROM. That
database on disc lists all books that
are currently in print. The "Plus” ver-
sion includes 238,000 book reviews,
and sells for about 50% more than the
regular version. The CD-ROM format
makes it very easy to search for what
you need. If there's a book in print on
a certain subject, by a particular

author, or whatever, you can find it with
Books in Print.

Ib4I%EIND 1
IHPICERIIES
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Olympic Gold presents the complete 100-year
history of the modern Summer Olympics.

Hijaak has always been a favorite
program of mine, with its ability to let
you do nearly anything you want with
nearly any type of image on a PC.
Unfortunately, the older version of
Hijaak was behaving rudely under
Windows 95; thankfully, Hijaak 95 is
finally here. That well-behaved 32-bit
version of the software is written exclu-
sively for Windows 95, and it does its
magic faster than ever. This ultimate
graphics viewing and conversion soft-
ware package lets you view nearly any
conceivable file format, capture any
screen image, convert any image into
any other format, enhance any image,
place any image into OLE 2 applica-
tions, find and organize images, and
more. You can get this excelient soft-
ware for the bargain price of around
$49.

Mentorom Multimedia is producing
a new line of high-quality multimedia

VENDOR INFORMATION

Access Software, Inc.

4750 Wiley Post Way

Building 1 Suite 200

Salt Lake City, UT 84116
CIRCLE 50 ON FREE
INFORMATION CARD

Activision

11601 Wilshire Blvd.

Suite 1000

Los Angeles, CA 90025
CIRCLE 51 ON FREE
INFORMATION CARD

Blizzard Entertainment

50 Corporate Park

Irvine, CA 92714
CIRCLE 52 ON FREE
INFORMATION CARD

Creative Multimedia

225 SW Broadway

Suite 600

Portland, OR 97205
CIRCLE 53 ON FREE
INFORMATION CARD

Discovery Channel Multimedia
7700 Wisconsin Avenue
Bethesda, MD 20814
CIRCLE 54 ON FREE
INFORMATION CARD

Electronic Arts Studios

1450 Fashion Island Blvd.

San Mateo, CA 94404
CIRCLE 55 ON FREE
INFORMATION CARD

Inset Systems, Inc.
71 Commerce Drive
Brookfield, CT 06804
CIRCLE 56 ON FREE
INFORMATION CARD

titles aimed at the educational and
research market. The titles combine
broadcast-quality audio and video,
vast information databases, pictures,
tests, games, glossaries, and more. |
took a look at three of the Science &
Nature titles: Environment Water,
Environment Land & Air, and Science
Elements. Water lets the user explore
every aspect of that most precious
fluid, from its usage throughout history
to how it helped shape the elements.
Land & Air is the flip side of the coin; it
explores the drier parts of the globe.
Elements is a multimedia text book
filled with chemistry, the periodic table,
the structure of atoms, radioactivity,
and more.

I've also got a few new titles from
Creative Multimedia. Japanese to Go!
and Spanish to Go! are intended to
help teach the basics of either lan-
guage with the power of a multimedia

AmericanRadioHistorv. Com

LucasArts Entertainment Company
P.O. Box 10307
San Rafael, CA 94912
CIRCLE 57 ON FREE
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Mentorom Multimedia

350 Newkirk Road, N.

Richmond Hill

Ontario, Canada L4C 3G7
CIRCLE 58 ON FREE
INFORMATION CARD

Reed Reference Publishing

121 Chanlon Road

New Providence, NJ 07974
CIRCLE 59 ON FREE
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Sony Interactive

919 East Hillside Bivd.

Foster City, CA 94404
CIRCLE 60 ON FREE
INFORMATION CARD

Time Warner Electronic Publishing
Time & Life Building
1271 Avenue of the Americas
New York, NY 10020
CIRCLE 61 ON FREE
INFORMATION CARD

Viacom New Media

1515 Broadway

New York, NY 10036
CIRCLE 62 ON FREE
INFORMATION CARD

Vision Interactive Publishing
17865 Sky Park Circle, Suite J
Irvine, CA 92714
CIRCLE 63 ON FREE
INFORMATION CARD

CD-ROM. Master teacher Atsumi
Tsukimori teaches the Japanese and
Patricia Manzanares-Gonzales teach-
es the Spanish. The language titles
include over an hour of video tutorials,
dialog skits, and games. On a less pro-
ductive, but more entertaining route is

Drivin’ Route 66. That disc takes you

to the sights and attractions along this
most famous stretch of road that gave
it the notoriety it has today. Automobile
enthusiasts will like the car photos and
trivia.

I've always been a fan of great pho-
tography, and I've also been some-
what of an amateur photographer
myself for many years. It stands to rea-
son, then, that I've also been a fan of
Ansel Adams for nearly as long. Ansel
Adams is perhaps the most famous
photographer ever to capture the
details of the American landscape, in
particular the great west and our



National Parks. Many of Adams’ great
black-and-white images are included
in the Ansel Adams Screensaver from
Time Warner Electronic Publishing.
The disc includes a series of pho-
tographs called the Mural Project,
commissioned in 1941 to grace the
walls of the Department of the Interior
headquarters. It's one of the more
interesting things you can do with your
computer screen when you're not hard
at work.

Two new titles from Viacom New
Media this month, Congo: the Movie—
Descent into Zinj, and MTV
Unplugged. As you might have
guessed, Congo is a thrilling adventure
game based on the movie of the same
name. Players must venture deep into
the Congo in search of rare diamonds
hidden in the ancient city of Zinj.
Players must also keep in mind that it's
a jungle out there. MTV Unplugged is a
multimedia tour of the television pro-
gram that has become a phenomenon.
The disc features over 70 unplugged
artists, including Aerosmith, Eric
Clapton, Bob Dylan, Stone Temple
Pilots, and many others. You'll see
artist bios, rare footage, photos, special
backstage jams, and more.

Another new title from Discovery
Channel Multimedia this month is
Olympic Gold. That one presents the
complete 100-year history of the mod-
ern Summer Olympics. Olympic fans
will have access to a database of
16,000 medal winners, official game
rules, and information on the countries
that have hosted the games. Users
can experience every Summer
Olympic Game since 1896. Trivia
games let users test their Olympic
knowledge.

Earthworm Jim for Windows 95 is a
new action game for kids from
Activision, but it's one that adults will
also enjoy. Players assume the role of
Jim the earthworm, who has been
given superhuman powers by a high-
tech space suit that fell out of the sky.
In a quest to save a princess, Jim must
cleverly make his way through one
obstacle after another in a variety of
strange worlds. Also new from
Activision is the MechWarrior 2
Expansion Pack: Ghost Bear's
Legacy. Fans of the original game can
pick up where they left off with a new

story, new missions, new weapons,
and new ‘Mechs.

Blizzard Entertainment has
released Warcraft [I: Tides of
Darkness. That sequel to the original
Warcraft game, Orcs and Humans,
offers several enhancements including
land, sea, and air combat, head-to-
head play against up to eight players,
and more. Since the Humans rebuilt
their empire across the Great Sea, the
Orcish army has been eager to fight
again. Players assume the role of the
commander of either the Orcs or the
Humans, and they must successfully
rule their empire and engage in war.

In case you've played out all the
add-on golf courses for Access
Software’s Links game that I've men-
tioned over the past year or so, there
are two new courses for you to follow:
the Cog Hill Golf and Country Club and
Mauna Kea. Cog Hill is a course locat-
ed 30 miles southwest of Chicago, and
Mauna Kea is built on a 5000-year-old
lava flow in Hawaii.

Sony Interactive has released a
new, futuristic racing game called
WipeOut. Anti-gravity style racing is

what separates that game from other
racing games. The vehicles hover over
a magnetized track that's part road,
part rollercoaster. WipeOut features
six fulFlength tracks containing jumps,
drops, hairpin twists, and more.
There’s lots of action in this game.

| recently received the TIE Fighter
Collector's CD-ROM from LucasArts.
The disc includes enhanced versions
of the original disk-based games, TIE
Fighter and its first add-on campaign,
Defender of the Empire. The CD also
includes an entirely new campaign.
The new campaign features 22 new
missions. In case you didn't know it,
you get to play the bad guys in the TIE
Fighter games!

Last this month is Desktop Toys
from Electronic Arts. This stuff is simi-
lar to screen savers with it's wacky-
looking artwork, but it also lets you
take out your aggressions on your PC
without actually damaging anything.
You can blast things with a cannon,
torch important documents, break your
monitor glass with a hammer, and
wreak havoc in other interesting ways.
Nine different toys are included. [ |

Reaching

The National

Professional at Soeci
C . pecial 3-day packages
Service Convention NPSC '96 available Aug. 5-7 & Aug. 8-10
and X
=g (Formerly NPEC) H\l’;ﬁ;egsg%’n@

August 5-10, 1996

St. Louis, Missouri

*Two Day PC School
*Big Screen TV Covergence

*All Technical Training Seminars
(limited seating)

*All Management & Business
Seminars

HANDS-ON TECHNICAL SEMINARS FOR PROFESSIONALS

*Building and Troubleshooting Computer Networks
and many, many, more!

Courses FREE when registered at the National Professional Service Convention
August 5-10, 1996, St. Louis, MO

Full $300 Registration (at door) includes:
*Head-fo-head Meetings with Manufacturers'
National Service Managers
*All Sponsored Meals and Functions
*NESDA / ISCET / NIAS Assaciation Meetings
«Continuing Education units for all seminars attended
*Price discounts available for pre-registration

Sponsored by. National Electronic Service Delaers Assoication,
Intemational Society of Certified Electronics Technicians,
National Independent Applicance Servicers, Professional Service Association

For more information, contact NPSC '96
2708 W. Berry St., Fort Worth, Tx 76109-2356 (817) 921-9061; Fax (817) 921-3741

*All day Monitor School
sIntroduction to DVD
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Two Large Sites

he Internet is growing at quite an

impressive rate. While it's difficult
to verify the exact monthly percentage
of size increase, you can easily see
the signs of it. Offline, you'll find more
and more providers opening shop, and
existing providers constantly adding
POP (point of presence) servers to
meet the demand for access lines.
Online, you'll find increasing numbers
of both postings in newsgroups and
pages on the web. And the latter them-
selves are getting larger and more
impressive.

This month we'll take a look at two
large sites. By large, of course, I'm not
referring to the physical size of the
servers maintaining them (although
they must be pretty impressive as
well). | mean the sites allow access to
a lot of information and services, and
as we'll see, they're both useful to
those involved with electronics.

A VILLAGE OF ENGINEERS

Let's begin with a site of real inter-
est to engineers and students. Called
the Engineering Information Village,
this resource contains an enormous
amount of useful links, information
sources, and services.

Before we get into exactly what
you'll find at the Ei Village, let me
make it clear that the site is not free.
Although you can sign on for a 30-day
trial membership, after that individuals
have to pay $25 a month. There are
student discounts and various group
rates; see the site for more informa-
tion.

While the membership costs make
the site a little prohibitive to those with
simple curiosity in engineering, the
benefits of being a “resident” of the Ei
Village are well worth it to professional
engineers and to those studying to
become them. That is especially the
case with those who don't have a lot of
time to find what they're looking for.

Ei Village previews, selects, orga-

14 nizes, and monitors over 8000 web

BY DAN KARAGIANNIS

sites of interest to technical profes-
sicnals and managers. Think of how
long sifting through the web for that
much information would take!

As a resident of Ei Village, in addi-
tion to the various web links, you'l
have access to information and ser-
vices that are not available elsewhere

r-etscaae !Nav:qahnq Page: Engineering Informauon Villaq° ftmi]
¥ View Go Qookmadzs _plmns Du'ectory Window Hclp

With so much to explore at Ei Village. yoi' ll really feel as if you've entered a town for engineers and
studlents.

At Amazon.com, any book in print (and sometimes out of print) is only a few mouse clicks away. You
can even have them send a book wrapped as a gift to a friend.

AmericanRadioHistorv.Com



on the Internet. The site has sections
called Ei Exclusives, Content
Exclusives, Ei Spotlights, Current
Trends in Engineering, Ei Tech Alert,
and News and Recent Technical
Articles, which reflect the Village's
weekly engineering-news updates.

Residents also enjoy access to six
years of Compendex*Plus, which is
the most comprehensive, interdiscipli-
nary engineering database in the
world. Another 150 databases are also
available through the Ei Village.

Then there are the services. You
can use Articles by E-mail and Articles
On Call to get a particular current
piece of information, check out
Editor's Choice and Site Evaluations
for great places to visit on the web, ask
a Technical Librarian for help, and
maybe look through the Library
Reference.

In the Community section, you can
Ask Your Peers a question, join some
Discussion Groups and Forums, or
even get Help From a Senior
Colleague. The Village is designed so
you won't feel alone if you require
some assistance.

Before we finish our discussion of
the site, and you run off to your brows-
er to set up your free trial account, let
me mention that there are also useful
links that could help you keep your
bookmark file small. In the Village,
you'll find links to several sites in each
of the following categories: News and
Weather, Research and Industrial
Park, Library, Business & Financial
District, Government Center, Career
and Education Campus, Travel
Agency, Entertainment Arcade, and
Shopping Mart.

AN ONLINE BOOKSHOP

In the past I've covered a few real-
ly comprehensive sites where you can
buy over 100,000 music CDs. Well,
how about a similar site where you can
buy over 1,000,000 books? No, that's
not an error in comma placement or
number of zeros; our next site,
Amazon.com, lets you search through
and select from one-million titles!

As you can imagine, with that many
books available, no matter what your
areas of interest are there are plenty of
tomes here for you. And yes, there are
loads of electronics books from every

Wavetek Corporation
(45 Balboa Avenue,
San Diego, CA 92123

©Waveek Corp., 1995. Wavetek and the
k logo are register
of the Wavetek Corporation

- s £_£

Ralse your
stanaang
Wavetek.

hy ehoose between paying more

for a brand name or getting more

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

Worldwide Service.
Support whenever and wherever you
need it

Tech-preferred Fealures.
The XL meters have the largest
displays, auto-off, data hold, manual
and autoranging models in pocket-size
convenience.

Quality. Less than 0.5% warranty
returns assures continuous reliabilicy.

Selection. Over 35 different
Wavetek DMMs to meet any
measurement need.

User Safety. Conservative
voltage ratings, fused inputs, warning
beepers, shrouded test leads, and
designs that meet worldwide agency
approvals.

Total Value. Eight XL Series
meters from $29.95 to $99.95 to meet
any requirement.

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

For the name and location of the
Wavetek dealer near you, call

1-800-854-2708

foutside the U.S., call 619-279-2200)
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publisher you can imagine, including
McGraw Hill and Tab Books.

You have several choices when you
log onto the site. First, there's a
Spotlight section, where different pop-
ular books are featured each day.
Also, you can select A Personal
Notification Service, which will let you
know by e-mail when a particular book
you want comes out in paperback or
when your favorite author releases a
new title.

HOT LINKS

Ei Village
http:/lwww.ei.org

Amazon.com
http://www.amazon.com

The main feature of the site is the
powerful search engine that you can
access by clicking on One Million
Titles. You can search the catalog by
author, subject, title, or keyword.
Partial words can be used as well.

If you're a true bookstore browser,
and aren't looking for anything in par-
ticular, you could take a look at the
books Amazon.com recommends in
over 20 categories. If you don't want to
trust the site's opinions, you can see
lists of books that won the Hugo,
Nebula, Pulitzer, and even Nobel
awards. Or, just look for the current
bestsellers, which are available at 30%
off the publisher’s list price.

Another neat feature that might
help you make your selection is the
Customer Review section. Is there a
book you have an opinion about? You
can easily leave your own review of it
there.

You do not need an account with
Amazon.com to browse their
“shelves.” Once you find a book that
you would like to order, you will be
given the opportunity to create an
account. That password-protected
account will let you check the status of
your orders after they're made.

To pay, you can use a secure trans-
action (if supported by your browser)
to pay by credit card online. You can
also call in your credit card number, or
pay by check or money order.

When you're setting up your order
you will also be presented with the
option of sending the book or books as

a gift to someone. For two dollars
extra, Amazon.com will even wrap it
for you in a paper design you can
choose right on the screen. There’s
also a form that lets you enter a mes-
sage to the gift recipient. For those in
a rush, second-day and overnight
shipping options are available.

And that about does it for now. Until
next time, keep in touch by either
sending e-mail to peeditor@aol.com or
snail-mail to Net Watch, Popular
Electronics, 500 Bi-County Blvd.,
Farmingdale, NY 11735. |

NEW PRODUCTS
(continued from page 8)

RS-422/485 driver is enabled/disabled
with RTS. The receiver is constantly
enabled on RS-422 units. On RS-485
units, the receiver is disabled when the
driver is enabled, and is enabled when
the driver is disabled.

Each of the converters has a
female DB-9 connector on the RS-232
side. The 422LP9R and 485LP9R
have a female DB-9 connector on the
RS-422/485 side. The 422LP9TB and
485LPITB have terminal blocks on the
RS-422/485 side and can be external-
ly powered with a 12-volt DC supply.

All four converter models cost
$59.95 each. For additional informa-
tion, contact B&B Electronics
Manufacturing Company, 707 Dayton
Road, P.O. Box 1040, Ottawa, IL
61350; Tel. 815-433-5100; Fax: 815-
434-7094; BBS: 815-434-2927; e-mail:
catrqst@bb-elec.com; Home page:

http://www.bb-elec.com.
CIRCLE 82 ON FREE
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HANDHELD NAVIGATION
SYSTEM

Aimed at outdoor enthusiasts including
hunters, hikers, fishermen, and
ATVers, Magellan's GPS 4000 is a
handheld Global Positioning System
(GPS) receiver that offers advanced
features such as landmark messaging,
the ability to calculate sunrise/sunset
times and moon phases for any place
in the world on any date, a trip odome-
ter, and a real-time plotter. The 10-
ounce positioning and, navigation

device features six screens; a graphi-
cal pointer that steers the user in the
direction of the destination; a road
screen that illustrates the distance
traveled and the orientation to the des-
tination; a position screen with direc-
tional arrow; a moving-map track
plotter; and two navigation screens,
one of which can be customized to dis-
play the user’s most-often used read-
outs, such as speed, bearing to
destination, and time to go.

With the ease of a push-button
phone, a user can call up a variety of
position, mapping, and navigation
functions. On-screen instructions and
a menu-selection format make easy
work of saving locations, creating
stored landmarks, and setting up navi-
gation routes. The GPS 4000 can
store five routes with up to 20 legs,
and up to 200 landmarks.

The device’s moving-map plotter
updates the user’s progress in real
time, showing the course as he moves,
the route he has set, and all landmarks
in his field of view.

The GPS 4000 will run continuous-
ly for 17 hours, or for weeks if used
intermittently, on four AA alkaline bat-
teries. The display is backlit for night-
time use. A carrying case, strap,
batteries, and manuals are included.
Optional accessories include a swivel
mounting bracket; a power/data/anten-
na kit with remote antenna; and a 10-
16-volt DC power/data module that will
output GPS position information to
other National Marine Electronics
Associa-tion standard devices, such
as radar, autopilots, and fish finders.
The GPS 4000 handheld navigation
device costs $249.99. For further infor-
mation, contact Magellan Systems,
960 Overland Court, San Dimas, CA

91773; Tel. 800-707-5221. |
CIRCLE 83 ON FREE
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Just like these
Fully Trained
Electronics
Professionals

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

Daniel Wade Reynolds

Industrial Electriclan

Ore-ida Foods

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

Dan Parks

Marketing Manager/Consumer Products
Analog Devices, inc.

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

Britt A. Hanks

Director of Engineering

Petroleurn Helicopters, inc.

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

Daniel N. Parkman

Missile Electro-Mechanical Techniclan
U.S. Air Force

“Completing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Techniclan

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

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

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

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

IT'S THE ONLY SUBJECT
WE TEACH!

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

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

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

CIE pioneered the
first Electronics
Laboratory

Course
and the first
Microprocessor «
Course. Today, no
other home study
school can match CIE’s
state-of-the-art equipment
and training. And all your
laboratory equipment, books |
and lessons are.included in I
your tuition. It's all yours to

use while you study and for
on-the-job after you

graduate.

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

Send for CIE’s FREE Course Catalog and

See How We Can Help Your Career Too!

AmericanRadioHistorv. Com

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

1
25> Sy,

Y ES ! | want to get started.

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

Please Print-Clearty

Name

Address

City

State _____ Zip Age

Phone No.

Check box for G.l. Bill Benefits.

Veteran A H 7 9

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

A School of Thousands.
A Class of One. Since 1934.
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‘Electronics Library

ADVANCED SPEAKER
DESIGNS FOR THE HOBBYIST
AND TECHNICIAN

by Ray Alden

This book shows electronic hobbyists
and experienced technicians how to
create high-quality speaker systems
for the home, office, or auditorium.
Every part of the system is covered in
detail, with chapters on sealed and
vented enclosures, and discussions of
subwoofers and crossovers. The book
also expldins how to measure driver
parameters and predict system
responses for greater precision.
Sources for both custom-built and
ready-made enclosures are listed in
the appendix.

ADVANCED

SPEAKER DESIGNS

—For-the-Hobbyist-and-Technician

1 flli'l Z

Three speaker-building options are

presented to readers. They can build

the speaker systems described in the
book. Complete plans for seven
speaker systems are included. Each
features easy-to-understand direc-
tions, parts lists, and illustrations. Or
they can go a step further, and actually
learn to calculate design parameters,
system responses, and component
values using a scientific calculator. An
easier method to creating custom

20 speaker systems is to use a PC and

special software to perform the design
operations.

Advanced Speaker Design for the
Hobbyist and Technician costs $16.95
and is published by Prompt Publica-
tions, 2647 Waterfront Parkway, East
Drive, Indianapolis, IN 46214-2012;
Tel. 800-428-7267 or 317-298-5710;

Fax: 317-298-5604.
CIRCLE 90 ON FREE
INFORMATION CARD

LUCHI'S NO-CODE
TECHNICIAN CLASS
LICENSE GUIDE

by Larry R. Luchi, W7KZE

Written by an electronics teacher who
has helped thousands of aspiring
hams put an amateur license on their
shack walls, this is one of a series that
provides all you need to know to pass
the licensing exams in each of the
amateur-radio classifications. The
book takes you through all the latest
FCC questions, explaining all the math
and theory needed for the no-code
technician-class license exam. Each
chapter presents the applicable ques-
tions and the correct answers, along
with the author’s explanations and
clarifications.

BAICIIES AMATELER RARIO
LICRSECUIDIS

LUCHI'S
NO-CODE
TECHNICIAN CLASS
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At the end of each chapter is a
complete list of FCC guestions on that
subject, with the multiple-chcice

AmericanRadioHistorv Com

answers that you'll have to pick from,
so you can test yourself on what
you've learned. The guide is set up as
a nine-week study course, and stress-
es keeping a positive attitude. Those
who are intimidated by math won't be
when reading this book, which guides
you step-by-step through each of the
formulas.

Luchi’s No-Code Technician Class
License Guide costs $22.95 and is
published by Tiare Publications, PO.
Box 493, Lake Geneva, Wi 53147; Tel.

800-420-0579.
CIRCLE 91 ON FREE
INFORMATION CARD

1996 ANTENNA
PRODUCT GUIDE
from Firestik Antenna Company

This 37-page, full-color catalog fea-
tures antennas and accessories for
CB, scanner, 46/49-MHz, and amateur
radio. Highlights include a no-ground-
plane CB antenna system that can be

R - SCANNER - ApATELW

ANTENNAS

& ACCESSDRIES
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used just about anywhere you might
want to have CB communica-
tions—with no reflective metal surface
(or “ground plane”) required. Also fea-
tured is the easy-on-the-budget “Road
Pal” line of antennas, kits, and acces-




sories. The catalog offers antenna kits
specifically designed for installation on
motorcycles and all-terrain vehicles,
as well as dual- and single-antenna
kits, roof and hood-mounting kits, and
an indoor CB base antenna system.
Accessories include springs, discon-
nects, brackets, coax cable, adapters,
connectors and a wide assortment of
mounts.

The catalog also provides an exten-
sive “Technical Support” section, cov-
ering the setup and testing of antenna
systems. A convenient chart helps you
choose the right equipment for your
antenna system, and the 15 most com-
mon errors that create SWR problems
are listed.

The 1996 Antenna Product Guide is
available from Firestik Antenna
Company, 2614 East Adams Street,
Phoenix, AZ 85034-1409; Tel. 602-

273-7151, Fax: 602-273-1836.
CIRCLE 92 ON FREE
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ELECTRONIC PROJECT
BUILDING FOR BEGINNERS
by R.A. Penfold

Written for the complete newcomer to
electronic project building, this book
provides a thorough introduction to the
practical side of the hobby. It covers
component identification, including
resistor color codes and capacitor
value markings, and offers tips on buy-
ing the right parts and the right tools
for the job. Soldering is covered in
detail, with advice on how to produce
good joints and avoid “dry” joints.

The book describes various project-
building methods, including stripboard,
custom printed-circuit boards, plain
matrix board, surface-mount boards,
and wire-wrapping. It shows readers
how to make easy work of the hard
wiring, finish a project, and add panel
labels. The book also explains how to
get "problem” projects to work, including
some simple troubleshooting methods.

Electronic Project Building for
Beginners is available for $56.95 plus
$3 shipping and handling from
Electronics Technology Today Inc.,
P.O. Box 240, Massapequa Park, NY

11762-0240.
CIRCLE 93 ON FREE
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COMMUNICATIONS
CATALOG 96-01
from Universal Radio

Designed to introduce the radio enthu-
siast to the newest and best in com-
munications equipment, this catalog
features products from such major
manufacturers as Sony, Kenwood,
Grundig, Drake, Alinco, Panasonic,
Japan Radio Company, Icom, and
Yaesu. As a direct distributor of all
those brands (and more), Universal is
in a position to give its customers
objective advice on the best equip-
ment for their needs.

The catalog features a full assort-
ment of amateur-radio gear, including
HF, UHF/VHF multi, and UHF/VHF FM
transceivers; antennas, antenna
tuners, and rotors; amplifiers; SWR
and power meters; study materials,
and Morse-code accessories. In the
shortwave category, the catalog offers
communications, commercial, wide-
band, and VHF-UHF receivers; scan-
ners; portable and speciaity receivers;
antennas; and headphones. Also fea-
tured are radioteletype readers and
decoders, SWL computer interfaces
and radio-related computer acces-
sories, books, and more.

Catalog 96-01 is available for $2
from Universal Radio, 6830 Americana
Parkway, Reynoldsburg, OH 43068;
Tel. 800-431-3939 for orders, or 614-

866-4267. ' [
CIRCLE 94 ON FREE
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FREE

HoMEe AutomatioN CATALOG!

Hame Controls’ color catalog features truly
affordable X-10 pawerline controls, IR products,
CCD cameras, wireiess home controi devices,
security producrs, drapery controls, audio systems,
and everything you can imagine for the remote
and automated control of your home!

Call Toll Free

1-800-CONTROL

Contact us by E-Mail

omectriaelectri

EARN YOUR
B.S.E.E.
DEGREE

THROUGH HOME STUDY

Our Highly Effective Advanced-Placement
Program for experienced Electronic
Technicians grants credit for previous
Schooting and Professional Experience, and
can greatly reduce the time required to com-
plete the program and reach graduation. No
residence schooling required for qualified
Electronic Technicians. Through our Special
Program you can pull all of the loose ends of
your electronics background together and
earn ycur B.5.E.E. Degree. Upgrade your
status and pay to the engineering level.
Advance rapidlyl Many finish in 12 months or
less! Students and graduates in all 50 states
and throughout the world! Established Over
50 Years! Write or call for free Descriptive
Literature. (601) 371-1351

COOK’S INSTITUTE
OF ELECTRONICS ENGINEERING

@IE 4251 CYPRESS DRIVE
E  JACKSON, MISSISSIPPI 39212
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Fifteen years of microelectronic
research makes conventional
antennas a thing of the past!

This little box uses your home’s electrical wiring to give non-sub-
scribers, cable subscribers and satellite users better TV reception!

by David Evans

BEST RECEPTION,

| TECHNOLOGY UPDATE

Il

Befo

l_g .

TV |

Acting Antenna

ge

ntil recently, the only convenient
u way to guarantee great TV recep-

tion was to have cable installed or
place an antenna on top of your TV. But wheo
wants to pay a monthly cable fee just to get
clear reception, or have rabbit-ear antennas
that just don’t work on all stations? Some peo-
ple just aren’t interested in subscribing to ca-
ble. Or they may live in an area where they
can’t get cable and TV-top antennas aren’t
powerful enough. And what about those peo-
ple who have cable or satellite systems but still
can’t get certain local stations in clearly?

Now, thanks to fifteen years of microelec-

tronics research, a new device has been devel-
oped that is so advanced, it actually makes
conventional antennas a thing of the past. It's
called the Spectrum Universal

processing circuit. It then processes and sepa-
rates the signal into 12 of the best antenna con-
figurations. These specially processed signals
route themselves into 12 separate circuits. The
Spectrum Antenna includes a 12-position rotary

tapping switch, the “Signal

Antenna/Tuner.

Advanced technology.
Just imagine watching TV and
seeing a picture so clear that
you'd almost swear you were
there live. Just plug the
Spectrum Antenna into a stan-
dard AC outlet and plug your
TV into the Spectrum. You can
remove the unsightly clutter
of traditional TV-top devices
gathering more dust than tele-
vision signals. Get ready for
great reception. Your TV will
suddenly display a sharp, fo-
cused picture thanks to its ad-
vanced design “Signal Search”
and “Fine Tuner” controls.
Uses your home’s electrical wiring. The
Spectrum Antenna is a highly sophisticated
electronic device that.connects into a standard
wall outlet. The outlet interfaces the Spectrum
Antenna with the huge antenna that is your
home wiring network. It takes the electrical
wiring in your house or apartment and turns
it into a multi-tunable, giant TV reception sta-
tion which will improve your TV’s overall tun-
ing capability. The results are incredible.
Just think how much power runs through
your home’s AC wiring system—all that
power will be used to receive your local
broadcasting signals.

How it works. Broadcast TV signals are sent
out from the local broadcast station (ABC, CBS,
NBC, etc.). They interface with your home’s AC
power line system, a huge aerial antenna net-
work of wiring as large as your home itself.
When the Spectrum Antenna interfaces with
the AC line, the signal is sent to its signal

clearly.
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Who can use Spectrum?

o Cable users-You have
cable but you can’t get
certain ‘ocal stations in

* Non-cable users-You
don’t have cable and
want the stations to
come ir. more clearly

» Satelhite users-You
have a digital satellite
system but can’t get
local stations in clearly

Switch” control, which gathers
twelve of the best antenna con-
figurations.

The “Signal Search” offers
varying antenna configura-
tions for the user to select from
the best signals of all those be-
ing sent. The signal then pass-
es through the Spectrum
Antenna’s special “Fine
Tuner” circuit for producing
crisp, clear reception.
Risk-free offer. The Spec-
trum Universal Antenna/
Tuner comes with our exclu-
sive 90-day risk-free home tri-
al and a 90-day manufacturer’s
warranty. Try it, and if you're
not satisfied, return it for a full “No Questions
Asked” refund.

Limited time offer! We realize that
most people have more than one TV
in their home. We are offering a spe-
cial discount on additional Spectrum
Antennas so you get great reception
on all your TVs!

Spectrum Antenna™.............. $39 $4 S&H
Additional antennas just.......$34 S&H free

Please mention promotional code 1492-PL-6659.
For tastest service, call toll-free 24 hours day

800-992-2966
oo ==
COMTRAD INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113



Ultimate
Recetver

SQ590 SATELLITE INTEGRATED RE-
CEIVER/DESCRAMBLER. From: Uniden
America Corp., 4700 Amon Carter
Blvd., Fort Worth, TX 76155. Price:
$599. StarSight module: $199. Vid-
eoCipher module: about $400.

For some people, watching satellite TV
holds the same appeal as monitoring a
scanner or DXing does for radio enthusi-
asts. There’s an element of challenge in-
volved in finding the most interesting pro-
gramming.

Interesting can have many meanings.
Perhaps you enjoy searching out those
wild feeds that offer behind-the-scenes
glimpses at standard shows. Anyone with
a TV can watch Monday Night Football or
the Grammy Awards, but only TVRO
owners get to hear the sportscasters chat-
ting during commercial breaks, or watch
the stars preparing to be interviewed. Or
maybe you enjoy watching your favorite
programs a day or two before anyone else
does, by catching the network pre-feed. Or
you might get a laugh out of some of the
of f-the-wall programming—the llama
auctions, for instance. And if you're the
type who prefers channel surfing to actual
viewing, you have the satisfaction of
knowing that you can flip for hours with-
out landing on the same station twice!

For less adventurous TV viewers, how-
ever, the amount of programming available
on C-band satellite is a mixed blessing. On
the one hand, there’s always something to
watch. On the other hand, there are so
many choices that finding what to watch
can be a bit overwhelming. Monthly
printed program guides list the shows on
all the major stations. But those sched-
ules, and the satellite locations of the
shows listed, are subject to change. Wad-
ing through those lengthy schedules is a
challenge in itself.

The Uniden SQ590 IRD (integrated re-
ceiver/descrambler) makes it easy to
quickly locate your favorite shows in a

couple of ways. You can store up to 160 of
your favorite channels in memory for *“in-
stant” access. And, with the optional Star-
Sight program-guide module, you have
access to an electronic program guide that
provides on-screen listings of program-
ming. StarSight is available only by sub-
scription, which typically costs as much as
a printed guide would. StarSight, however,
can prove to be far more valuable than a
printed guide.

StarSight allows you to customize the
program schedule to match your viewing
preferences. You can have it display only
those channels that you receive, and even
change the order to have the most fre-
quently watched channels appear at the top
of the **page” and your least favorite at the
end. You can scroll through the list of
programming by time or by channel, or
even by category—sports, movies, come-
dies, drama, and the like. In fact, you can
even ask it to display just the baseball
schedule, or only action movies. When
you find the show you’d like to watch, just
highlight it on the menu and press ENTER
on the remote control. The IRD will auto-
matically tune to that channel. As an add-
ed bonus, StarSight provides one-step
VCR recording. Simply highlight on-
screen the show you'd like to record, and
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the StarSight-equipped IRD handles all
the technical stuff.

StarSight has been available for a couple
of years in TVs, VCRs, cable boxes, and
as a stand-alone unit. (See the November
1995 Gizmo for complete details on the
system.} The Uniden SQ590 is the first C-
band satellite receiver to offer the on-
screen program guide.

Although we were thrilled at the con-
venience that StarSight offered, we were
initially disappeinted at how some of its
features were implemented. For example,
programming information—or even iden-
tification—was not available for all tran-
sponders. For example, NewsTalk Televi-
ston, one of our favorites, wasn’t listed.
We couldn’t use StarSight to record it, or
even just to find cut what’s on.

The problem, it turns out, is that Uniden
elected to install a half a megabyte of
memory in its receiver. That, of course,
leaves only a finite amount of space for
program information—enough for a mere
150 channels.

As we were going to press, however,
StarSight was working on a new feature
called Customized Channel Lineup,
which would allow you to pick the 150
channels on which you wanted informa-
tion. Bestof all, those 150 channels could
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include the wild feeds that are constantly
sought after by many satellite TV watch-
ers.

StarSight is not the only special feature
found in the SQ590’s relatively small,
stream-lined package. Closer in size to a
VCR than to most other satellite receivers,
the SQS590 measures less than 15X 15 X 4
inches. Its front panel sports only seven
buttons. However, those few controls can
be used to operate the most-often-needed
functions. The front-panel display is infor-
mative, showing the two-character satel-
lite name, the transponder number, and a
series of LEDs that indicate where the dish
is pointed in the arc. The SQS590 also of-
fers an automatic setup system called
“ClarkArk,” SCPC (single-carrier per
channel) audio reception, and several con-
venient operation features.

INITIAL SET UP OF THE SYSTEM

Setting up a satellite receiver after the
dish is installed is generally a tedious pro-
cess, requiring the locations of all the sat-
ellites in orbit to be programmed
manually. Usually, that means moving the
dish east or west until a satellite signal is
found, and then identifying the satellite by
comparing the programming with a satel-
lite TV guide. Once you identify the satel-
lite, you enter its name and its polarity, and
you're ready to find the next satellite in the
arc. It’s really not too difficult, but it is
time-consuming and tiresome.

The SQ590 has an automatic program-
ming feature called Clark Ark. (We assume
that it’s to honor Arthur C. Clarke, who
first proposed the idea of geosynchronous
communications satellites in the 1940s.)
Like other automatic programming fea-
tures that we’ve seen, ClarkArk isn’t per-
fect, but it is a help.

To use it, you must first set the east and
west dish limits in memory and then find
the locations of the first two east or west
satellites. Then just tell ClarkArk to do its
thing, and it moves throughout the arc
finding the satellites, peaking the location,
fine-tuning the polarity, and storing the
information in memory.

ClarkArk has a major advantage over
other auto-programming features we’ve
seen in that it is not limited to knowing the
satellites that are programmed in when it
was manufactured. That’s important be-
cause the satellite arc is always changing
as new satellites are launched and old sat-
ellites are retired. The master list of satel-
lite names, locations, and polarity can be
updated before ClarkArk is run.

Gizmo is published by Gernsback Publica-
tions, Inc., 500 Bi-County Blvd., Farm-
ingdale, NY 11735. Senior Writers: Chris F.
O’Brian and Teri Scaduto. Copyright 1996
by Gernsback Publications, Inc. Gizmo is a
registered trademark. All rights reserved.

Satellite dealers and installers will love
the ClarkArk feature, because it should
save them a lot of time and trouble. Con-
sumers and self-installers might find it
somewhat frustrating, however, unless
they are familiar with satellite TV and have
alist of active satellites and their locations.
Even with a list of active satellites, they
can run into trouble. For example, they
might not know whether they can receive
signals from Canada’s Anik satellites or
Mexico’s Solidaridad or Morelos satel-
lites. They might end up confusing Clark-
Ark, which would mis-program the
locations. Fortunately, even if that hap-
pens, the fix is easy: Just tune to the mis-
programmed satellites and correct the in-
formation.

We found that out firsthand. When we
first installed our dish, we had it tracking
the C-band satellites perfectly, but we were
mis-tracking the Ku-band satellites. (In-
stalling a dish for the Ku band is consider-
ably trickier than C-band. If you don’t
track it perfectly, you will not obtain satis-
factory reception.) After tweaking the sys-
tem and deleting the satellites that we
couldn’t receive, things worked well. To
ensure that the receiver will function well
into the next century, its memory can store
up to 28 C-band and 28 Ku-band satellites.

Once you’ve located all the satellites,
you can store in memory as many as 160 of
your favorite channels for instant access.
Well, OK, it’s not instant—you still have
to wait for the dish to move to the correct
satellite. But at least you don’t have to
remember that the Sci-Fi Channel is on
Galaxy 5, transponder 4. You can call up
your list and choose the channel from
there. Of course, since we had StarSight,
we didn’t need to use the favorite-channel
feature very often.

A built-in timer allows you to program
up to seven events over a two-week period.
At the specified time, the receiver will
automatically move to the desired satellite
and channel. That can be used in conjunc-
tion with a VCR for unattended recording.
Again, since we had StarSight, we didn’t
have much need for the timer feature.
However, the on-screen menus made the
process easy.

A Ku-band channel-set feature allows
you to reassign channel numbers of Ku-
band transponders to correspond to what
might be printed in a program guide. That
is handy because there is no standard for
Ku-band transponder frequencies.

The SQS590 also has a few special-
effects features, including the ability to
freeze a frame of video, and the ability to
scan through a satellite’s transponders by
displaying four or nine images on the
screen at a time.

A PIP or picture-in-picture feature is
also provided. The video for the PIP
frame, which can be moved to any of the
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four comers of the screen, must be fed to
the receiver’s AUX input.

SCPC

Most people who don’t have satellite
systems are unaware of the wide variety of
audio services on satellite subcarriers.
More than 100 subcarriers broadcast such
programming as FM radio stations includ-
ing WFMT, a public radio station in Chi-
cago, and WQXR, a commercial classical
station in New York. Non-commercial sta-
tions include the Voice of America, the
BBC World Service, and satellite-deliv-
ered in-store background music.

But even those dedicated satellite
owners who hunt out the wild feeds and
listen to satellite radio might not know that
there is another whole world of signals that
travel via satellite. Many of the channels
that appear blank on the TV screen are
actually chock full of such services as tele-
phone communications and data distribu-
tion—and a dizzying array of audio
channels broadcast in what is known as the
SCPC format.

The main reason that most people don’t
know about SCPC audio is that a special
receiver usually is required to hear them.
However, SQ590 owners can enjoy the
unit’s built-in SCPC module.

SCPC stands for Single Carrier Per
Channel. Unlike the satellite audio chan-
nels that are “*piggybacked’” as subcarriers
of the video signal (making use of the
“left-over”” bandwidth), each SCPC audio
signal has. its own carrier. Because audio
signals have bandwidths far narrower than
video signals, a single satellite transpon-
der (which has a bandwidth of 36 MHz),
can support 80 or more SCPC audio sig-
nals!

Finding the services that are available
on SCPC reminded us a lot of shortwave
DXing, the hobby of trying to find distant
stations from around the world. Program
guides containing SCPC listings are not
readily available, and SCPC does not show
up on the StarSight guide. Satellite Orbit,
a monthly guide to satellite TV, occasion-
ally lists a smattering of the SCPC ser-
vices. An accurate guide is difficult to
publish because there are just too many
services, and they tend to come and go.

The amount of programming available
via SCPC services is astounding. Sports
fans will appreciate the ability to pick up
what seemed to be almost every profes-
sional game being played, as well as quite
a bit of minor-league action.

There’s also a lot of talk radio, es-
pecially telephone call-in shows. Your lo-
cal broadcast of Larry King’s radio show,
for example, is likely received by your
local affiliates via SCPC.

Other services carried on SCPC include
network news. When you hear news at the
top of the hour, it’s probably coming to
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The Uniden SQ590 sports a variety of setup and operational
menus. The main menu (A) provides access to basic, everyday
functions. However, if you hold the menu button down for about
two seconds, you get into the “dealer-only” instaltation menu
(B), which is where the real fun begins. Adding satellites, or
changing their locations, is straightforward (C). The ability to
program in a new location in longitudinal coordinates is a great
convenience, as is th2 ability to store the satellite’s full name.
Even if an unsuspecting customer encounters a programming
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menu, adequate warnings ensure that he or she won't do teo
much damage (D). Szatellite TV is not just video. A plethora of
audio programming awaits as well. The SQ-590 offers the most-
often needed audio-tuning features (E). Only two audio band-
widths, wide & narrow, are supported. The addition of SCFC
capability is unique in the industry. Not all menus feature a solid
color background. The video-tuning menu (F) lets you see the
results of your adjustments immediately so that you can peak the
settings for the best picture.
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One of the best things about satellite TV is that you can never be
sure what you’re going to find. The variety of programming avail-
able is astounding. Why be limited by the highlight films that
your local sportscaster thinks is important? You can catch them
all on satellite TV! (A). When Major League Baseball decides to
have regular-season inter-league play, you could get the details
live and uncut on satellite TV (B). Steve Forbes has long since left
the run for the White House, but C-band satellite TV let you se2
more than what your local broadcaster probably chose to let you

0:35:00

gl ime Left:

see (C). Space Shuttie junkies can keep tabs on all of the latest
missions, plus a plethora of science programming on NASA TV
(D). Yes, it can get a little boring, but some of the behind-the-
scenes action can make for some interesting TV viewing. Here
(E), an audio technician adjusts Robert Redford’s microphone in
preparation for an interview during the Sundance Fitm Festival.
Of course, there’s plenty of ordinary programming available on
satellite TV, too. Shown in (F) is a scene from the movie White
Nights along with a typical VideoCipher display.
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StarSight has many display and information options. If you're
currently watching one channel, you might choose to display a
list of what's on next for several hours (A). Alternatively, you can
get a channel guide (B) that shows a grid of about an hour and a
half of programming. You can scroll through pages to get a
complete list. Channels can be arranged in any order you like—
favorite channels could be listed first, for example. For satellite
TV, it makes sense to leave them in satellite order—tuning from
one end of the arc to the other can take more than a minute. If we

listed all movies together, we might be tempted to switch from the
Indepencient Film Channel, in the middle of the arc, to Showtime,
closer to one of the edges. If you krow what you want to watch—
sports, movies, or comedy—you carn call up a list by program
themes (C}. Most themes canbe broken out by even finer descrip-
tions (D). You don’t necessarily have to tune to a movie to find out
what it’s all about (E). Hitting the Info key gives you a reasonably
good capsule description of its offerings (F). Note that you can
still see the current programs at the screen edges.
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your local station via satellite. We’ve
heard feeds from CNN Radio, CBS, NPR,
Mutual, UPI, and others.

The biggest problem with receiving
SCPC services using a home satellite-TV
system is that most LNBs are not tempera-
ture-stable. Even an LNB that is excellent
for wide-bandwidth video might drift too
much for narrowband audio. We didn’t
have problems with drift while we were
listening. However, we’d often return to
the SCPC receiver only to find that the
stations weren’t where we expected them
to be.

The SCPC module cannot receive ster-
eo. All SCPC carriers are mono; stereo
signals are sent as two separate carriers.
Stereo SCPC programming is sent in a
discrete format—the right and left chan-
nels are sent as separate carriers, and there
are no real channel-spacing standards. To
receive stereo, you need two receivers.

The SCPC module lacks a couple of
features that would improve it. One is ex-
pansion circuitry, which a commercial
SCPC receiver (generally costing many
thousands of dollars) requires because
SCPC signals are generally compressed.
To us, the fidelity of the receiver, when
connected to a good amplifier and speak-
ers, was slightly worse than FM broad-
casts. More troubling was the lack of a
bandwidth adjustment.

Even so, we greatly enjoyed using the
SCPC module. We loved having the ability
to listen to KIRO-AM in Seattle, Wash-
ington, with reception equivalent to local
stations. We enjoyed catching feeds from
everything from the Soldier’s Radio Net-
work to radio station WHO in Des
Moines, Iowa. We marveled at the sheer
overload of sports programming on the
satellites. With the SCPC module, who
needs video?

BLOCK THAT SHOW!

Like all other consumer satellite re-
ceivers, the SQ590 has a slot in the back
for the insertion of a VideoCipher de-
scrambler module. This module is re-
quired to watch any of the scrambled cable
TV services.

While politicians are now hot on the
topic of the so-called V-chip, it’s interest-
ing to note that C-band VideoCipher
owners have always had the ability to block
access to movies according to their MPAA
ratings. Of course, those ratings apply
only to movies, and not all movies are
rated. It is not possible for the module to
lock out movies that are rated G (general
audiences) or NR (not rated).

The SQ590 does, however, allow you to
block access to individual channels, in-
cluding those that are in the clear. So, for
example, if you wanted to protect your
children from the sex-channel promotional
pitches—or if you didn’t want to be both-

CIRCLE 66 ON FREE INFORMATION CARD

Feed Me!

C/Ku TRI-PAK FEEDHORN/LNB ASSEM-
BLY. From: California Amplifier, Inc.,
460 Calle San Pablo, Camirillo, CA
93012. Tel. 805-987-9000. Price: about
$399.

Although one of the smallest compo-
nents of a satellite-TV system, the elec-
tronic components mounted at the dish are
some of the most important factors affect-
ing picture quality.

The parabolic satellite dish itself, of
course, is just a huge reflector. At its focal
point is a feedhorn and LNB or low-noise
amplifier and block downconverter. The
LNB takes the microwave signals that it
receives (3.7—4.2 GHz for the C band; and
11.7-12.2 GHz for the Ku band), amplifies
them, and then converts them to a lower
frequency that is sent to the satellite re-
ceiver for display.

The job of the feedhorn is to collect the
microwave signals reflected from the dish’s
surface and feed them to the LNB. Of
course, anything mounted at the dish’s
focal point will be illuminated by the sig-
nals reflected from the dish. But it will also
see noise and other off-axis signals. The
feedhorn must ignore such noise, without

adding any of its own.

At the bottom of the throat of the
feedhorn is a small probe that can be
thought of as the actual antenna. That
probe transfers the collected signal to the
LNB. The probe is connected to a ser-
vomotor that rotates the probe to corre-
spond to the signal’s polarity.

For our installation, we could have
chosen to go with a feedhorn and LNBs
from different manufacturers. Instead we
decided to go with the Tri-Pak from Cali-
fornia Amplifier (Cal-Amp). Because we
were installing the feed on a small dish, we
wanted to be sure that the components.
would be designed to work together op-
timally.

The C-band LNB has a noise tempera-
ture of 20 K (kelvins) and a gain of 65 dB.
The Ku-band LNB is rated with a noise
figure of 0.7 dB and a gain of 59 dB. All
ratings are excellent. Again, because we
were going with a smaller dish, we had to
be sure to get the highest performance
LNBs we could. Because a small dish just
can’t collect as much signal as a larger
one, we had to be sure to keep internally
generated noise to a minimum.

The results? Our system generated spar-
Klie-free pictures on some of the weaker
satellites and transponders. We were
pleasantly surprised. =]

ered by them yourself as you were flip-
ping, you can block out that channel.
The menu system of the SQ590 makes
using the unit easy. For example, let’s as-
sume that you are trying to find a new
satellite, and you move your dish east to
where you think it should be. When you
find it, you don’t have to go through the
sometimes tedious process of fine-tuning
its position and adjusting the skew. In-
stead, simply hit MENU, QUICKTUNE. The
SQ590 will peak the signal automatically.
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The SQS590 represents the best of
both—no, several—worlds. Its ClarkArk
system makes it easy to get up and running
so that video DXers can start searching out
programming right away. Its StarSight op-
tion makes it easy for more traditional
viewers to find the shows they want to
watch. The SCPC module adds scores of
audio feeds to scan and enjoy. And its
convenient on-screen menu system makes
everyday and advanced operations a
breeze. =



Dishing It Up

ORBITRON $X6 SATELLITE TV ANTEN-
NA. From Orbitron, 352 S. Peterson St.,
Spring Green, WI 53588. Tel.
608-588-2923. Price: about $200.

New, higher-powered satellites are al-
lowing smaller dishes to be used suc-
cessfully in many parts of the country. We
decided to see whether a smaller dish
would perform well enough in suburban
New York.

Now, small is relative. Orbitron’s SX6
has a diameter of only 69 inches—just
under six feet. That’s tiny when compared
to the Orbitron SSTI1O0 that functions as our
main dish. But it dwarfs our 18-inch RCA
DSS dish and three-foot dish for DMX
Music Express.

The real question we had was whether a
dish with only about one third of the col-
lection area of our big dish could perform
adequately in the northeastern U.S. We
didn’t really expect stellar performance on
the C-band, but we decided that even that
would be OK. We really needed it just in
the summertime, when the trees in a
neighbor’s yard form a pretty effective
shield against satellite signals in the mid-
dle of the arc.

The SX6’s focal length (the distance
between the face of the dish and its focal
point at the feedhorn) is 31% inches. Its
F/D ratio (the ratio of the focal length to
diameter) is 0.46, which makes it a fairly
shallow dish.

The $X6 calls for a 3%-inch (outside
diameter) schedule-40 pipe. That’s not
something that’s available at your local
hardware store—look in the yellow pages
under “Pipe.” After the pole is installed,
the mount head is put in place on top of the
pole. Then we attached the mount beam,
which contains the spider arms to which
the dish is attached, to the mount head.

Our next step was to join the four petals
that make up the dish by bolting the sec-
tion together snugly. Then we lifted the
reflector and put it on the mount, making
sure that the ribs where the panels are
joined were secure in the spider arms of
the mount. We inserted bolts loosely to
hold the reflector to the mount. Then we
temporarily attached the actuator to hold
the dish in place.

The next step was to attach the front
plate, and then to tighten all the bolts,
working from the outside in, making sure
that the sections were aligned properly,
and that the dish surface was smooth.

Then it was time to mount the four legs
that support the feedhorn. We much prefer
the quad-leg support over the so-called
“‘button-hook” support—it’s just a more
stable configuration that doesn’t give in to

the wind. When we installed the feedhorn,
only minor adjustments were required to
get the feed to the 3134-inch focal point of
the dish.

All that was left to do was to hook up the
electronics, set the polar-axis and declina-
tion-offset angles, and then align and track
the antenna so that it was precisely aimed
at the satellite arc.

Aligning an antenna to reliably track the
satellite arc can be an art in itself. The
basic procedure is a three-step process.
First, you must find the satellite that is
closest to due south of the installation lo-
cation. For us, that satellite is Galaxy 6,
which we then used to peak the dish’s
azimuth. Then you track the arc as far as
you can toward the horizon. When you
reach the last viewable satellite, you use it
to peak the dish’s elevation.

Once everything was peaked, we got to
see just how well a six-foot dish could
perform. The results? Well, we’re not
ready to give up our ten-footer yet.

On most of the newer, more powerful C-
band satellites, the signals were strong and
free of sparklies. The problem that we ran
into was interference from adjacent satel-
lites. Satellites are separated by only two
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degrees. Unfortunately, a six-foot dish has
abroader view than that. Still, for the most
part, the: SX-6 provided a very watchable
picture.

On Ku band, the SX-6 really performed
well. The dish has a higher gain at the
higherKu-band frequencies. The SX-6 ac-
tually outpertormed our 10-foot Orbitron
S5T-10—but only because our ten-footer
is out of alignment, waiting for warmer
weather when we can get up on the roof
and give it the tuneup that it needs.

The bottom line is that for our north-
eastern location, the SX-6 is a compro-
mise for C-band satellite TV reception. It
probatly performs excellently in the mid-
dle of the country. Here at the edges, how-
ever, it doesn’t deliver the quality that
satellitz= TV is capable of providing, and
should be considered only if there is abso-
lutely no way to install a lager dish.

As a secondary antenna, the SX-6 per-
forms marvelously. Now, if one of us
wants to watch some video programming
and the other wants to listen to some satel-
lite audin, there’s no more arguing. The
big dish can be used for Showtime, and the
six-foater can hunt out for strange feeds on
Ku band |
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Installing the Orbitron SX-6 is not difficult if you take it one step at a tim2. We start-
ed by installing the mount head on the pole, and then attaching the spider brack-
et to the mount head. We then t2mporarily attached the actuator to hold the spi-
der bracket steady. The next step was to assemble the four petals of the reflector
on the ground, and then to hoist the ant2nna onto the spider bracket. Aithough it's
undoubtedly easier with two people, we didn’t have any trouble getting around the
back side of the antenna to install a boit through the spider bracket and reflector
to hold it in place. We next attached the center hub, and then made sure that the
sections zre aligned properly before we tightened all the bolts, starting from the
outside aad working in toward the center. We then fastened the LNB support
brackets, and measured to make sure that the feed was positioned at the center
of the dish, and at the right distance from the surface. After we set the elevation
and decliration angles with a protractor, we ware ready to track the arc by hook-
ing up a receiver right at the dish slte.

AmericanRadioHistorv Com
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Home Base

QIK-BASE ANTENNA-POLE BASE. Man-
ufactured by: Paullin Industries, Inc.,
1446 State Route 60, Ashland, OH
44805. Tel. 800-821-7384. Price: about
$90.

Installing a C-band satellite-TV antenna
isn’t difficult if you understand how it
must be aimed at the satellite arc. How-
ever, one task that is difficult—back-
breaking, even—is planting the pole that
holds the dish.

Traditionally, it requires a shovel and
post-hole digger, a wheelbarrow to cart
away the dirt, and to use when you mix the
concrete. Mixing the concrete often seems
like an art in itself. We always seem to go
back and forth between a mix that’s too
soupy or too firm.

For this installation, we wanted to try
something different: The Qik-Base (pro-
nounced *‘quick base’) from Paullin In-
dustries. The Qik-Base doesi’t’ rely on a
mass of concrete to hold the pole in place.
Instead, it holds the pole with a combina-
tion of tightly tamped dry concrete in a
narrow hole, a collar that clamps onto the
pole, and four steel angle-iron “roots.”

We couldn’t complete our installation in
the hour suggested by Paullin’s literature,
but installing the Qik-Base is clearly a
one-person job. To start, you must dig a
16-inch diameter hole about ten inches
deep. Then you have to create a narrow-
diameter hole down another three to five
feet.

Unlike traditional installations, the
Qik-Base relies on having a narrow hole.
The narrow hole in combination with the
tamped dry concrete is what keeps the pole
steady. For a three-inch pipe, you’d want a
four-inch hole; for a four-inch pipe, you’d
want a five-inch hole, and so on. No shovel
that we know of could create so narrow a
hole. The answer is to use an earth auger.
Fortunately for us, our sandy soil was easy
to bore with the auger, and rocks weren’t a
problem.

After setting the pole in the hole, you
must add a dry mix of dry sand and ce-
ment. A mix of one part dry cement to
three parts sand is fine. We took the easier
way of just buying a bag of ready-mixed
Quickcrete mortar mix.

The dry mix is added to the hole, about
four inches at a time. Then a narrow wood
tamp is used to solidify the mix. As al-
ways, it’s important to make sure that the
pole is perfectly plumb.

When the hole is full, it’s time to install
the Qik-Base itself. The two halves of the
clamp are bolted loosely together and slid
over and down the pole until it rests at the
bottom of the 16-inch hole. Then the
clamp is tightened as tightly as possible to

Post

Top View
{looking down)




prevent the post from turning. Four addi-
tional metal pieces are attached to the
clamps to act as guides for the Qik-Base’s
angle-iron “roots.” Then the rcots are
pounded into the earth, the hole 1s filled.
the sod is replaced, and you’ve got one

sturdily mounted pole!

Not only was the Qik-Base easier tc
install than a traditionally mounted pole, it
might have another major advantaze a few
years down the road. If our neighbor’s

young tree grows high enough
to block our view of the arc,
we can simply pull up our
dish’s “roots,” and take our
Qik-Base to a better location.
Try doing that with a concrete-
mounted pole! 1]

Installing the pole for the dish was
made easy thanks to the Qik-Base. We
started with a rather ordinary hole
about ten inches deep an about a foot
and a half in diameter. Then we used
am earth auger to drill a narrow hole
about three and a half feet further
down. The earth auger is the key —
you can’t dig such a narrow hole with
either a shovel or a post-hole digger!
Naxt, w2 placed the post in the hole
amd made sure that it was plumb by
using the longest level we had, and by
checking in multiple locations around
the pole to ensure that it was true. You
can’t track the satellites with a pole
that's not plumb! We then took a bag of
dry mortar mix and poured it slowly
imto the gap between the pole and the
walis of the hale. We poured just four
inches at a time, and tamped the mor-
tar mix with a thin, narrow tamp, being
sure that the pole remained plumb.
When the hole was filled, the pole
already seemed sturdy. But now we
had to make sure it stayed there. We
slipped the Qik-Base collar over the
pole, and tightened it at the bottom of

the hole. Then we attached brackets to
hold the angle irons. We inserted the
aagle iron “roots,” and then, working
around the base, we pounded them
evenly nto the earth. Again, we made
sure that the pole remained plumb.
This being the first time we used the
Cik-Base, we weren’t able to complete
the job in the hour that Paullin
Industries estimated. Next time, the job
would go much faster. However,
there's no doubt that we got it done a
lot faster than if we had used a con-
crete base! Something to remember.
The Qik-Base works very well for satel-
lite TV installations, but it should work
equally as well for lamp poles, flag
poles, basketball backboards, or any
number of other projects that tradition-
aily require a concrete base.
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Moving the
Dish

SKYLIGHTER DISH ACTUATOR. From:
Venture Manufacturing Co., 3636
Dayton Park Dr, Dayton, OH 45414.
Tel. 513-233-8792. Price: N/A.

A dish that can’t move is a pretty boring
dish. An actuator arm is what gives a satel-
lite dish the ability to find all of the satel-
lites in the Clarke Belt.

With our six-foot dish, we didn’t need
the world’s largest actuator. We could get
by easily with an 18-inch unit. There was
one main requirement that we had for our
actuator arm: It had to be reliable.

That’s why we went with the Skylighter
from Venture Manufacturing. What sets
the Skylighter apart from most other actu-
ator arms is its ball-screw mechanism.

Most actuators are acme types. They
consist basically of a threaded rod and a
nut. A motor turns the rod, and it moves
toward or backs away from the nut, which
is held in place. Attach the nut to a tube,
and attach the tube to a dish, and you can
move the dish by turning the threaded rod.

It’s a simple machine. Usually, we feel
that the simpler, the better. But not with
actuators. If you’ve ever tightened a re-

.. -
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calcitrant nut or screw, you probably felt
the heat that is generated because of the
inefficiencies. Add in some wind load on a
dish, and you can imagine how hard an
actuator has to work.

The Skylighter’s operating principle is
much the same as an acme actuator, but
instead of a nut, the threaded rod rides in
ball bearings. The threaded rod forms the
inner race for the ball bearings, and the nut
forms the outer race.

The increased efficiency allows more of
the power to be used for the useful work of

moving the dish, not heating up a nut and
screw. That’s a good thing, and is the rea-
son that ball-screws are used to move air-
plane wing flaps and landing gears. We
were able to move the dish by hand-tuning
the actuator gears with our fingers.

OK. Our application isn’t nearly as crit-
ical. But an actuator arm is something that
you want to think about only once—when
you install it. Hopefully, we’ll forget com-
pletely about the Skylighter—until we put
up yet another dish.

It's not Cable
TV!

Earth-Pruf 1i Satellite Combination Ca-
ble. From: International Electronic Wire
and Cable Co., 89-1/2 O’Leary Drive,
Bensenville, IL 60106. Tel.
708-860-2210. Price: N/A.

Once you have your dish—complete
with actuator, feedhorn, and LNBs—erec-
ted, and your integrated receiver/de-
scrambler set up on a shelf in your
entertainment center, you have to supply a
means of communications between the
two. The signals from both feedhorns must
be sent to the receiver, and the receiver
must send control signals to the servo
motor in the feedhorn. Depending on the
distance between your dish and your re-
ceiver, that can require hundreds of feet of
cable. You need two coaxial cables to carry
the signals in from the C-band and Ku-
band feedhorns; three-conductor, 20-
gauge stranded cable to link the IRD and
the feedhorn motor; 16-gauge stranded ca-
ble to power the actuator; and three-con-
ductor, 22-gauge stranded plus bare wire
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for the actuator sensor.

In the old days, you had to run each of
those cables separately. Today, however,
it’s easy to find all-in-one ribbon cable
specially made for satellite-TV installa-
tions. We used Earth-Pruf II flat satellite
combination cable from International
Electronic Wire and Cable Co.

The Earth-Pruf cable allowed us to keep
our cable runs neat and orderly, and its
double-shielded RG-6 coaxial cable en-
sured that our dish delivered the full output
of our LNB to our satellite receiver. With-
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out instruments, we could detect no loss
even with a cable run of more than 100
feet.

Unless your dish is mounted on the roof
of your house and the cable runs directly
down through the roof to your living room,
all of those cables are going to be sub-
jected to the rigors of outdoor use. The
ribbon cable we used is intended for direct
burial. However, it’s safer to run it through
PVC conduit for added protection against
gnawing rodents or mishaps with a shovel
or weed-whacker. |



Only NRI Gives You 5 Great Ways to
Make Money in a Computer Career!

Businesses everywhere promise
solid employment prospects for
people with the skills to create
software for a Windows environ-
ment, program multimedia
applications, or set up office
networking systems. Now, you can
prepare for success in today’s hottest
PC careers with your choice of NRI's
three innovative new courses. ..

Visual Programming
inC**

Only NRI shows you how to
combine the power of object-

~ oriented C** with the new freedom
and ease of Windows 95 to create
in-demand sofiware for business,
industry, or personal use.

Hands-on experience with
Borland Turbo C** Visual Edition
for Windows allows you to program
real-world applications that rival
software produced by top-paid
design teams — from stand-alone
graphics and word processing
packages to
spreadsheets, text
editors, database
managers, and
more.

@ o Plus, you learn

to create programs
that capitalize on

~—

Microsoft’s revolutionary new product: Wincows 95.
The features that make Windows the first choice

of computer users everywhere have been imgroved

and simplified. Using Windows 95’s graphics,

memory management, multitasking, data exchange, and
more, you can create practical, user-friendly

programs that meet today’s competitive
business needs.

o Multimedia Programming

Pick up any computer magazine and
you'll realize that multimedia is
here to stay. If you can create the
kinds of contemporary multimedia
Frograms that make everything —
rom shopping to education to

business presentations — easier and “"‘
£t S,

W

more exciting, you can expect
financial success and security.

NRI’s newest programming
course helps you explore multimedia
from square one, so nothing will be
a mystery to you as you bring text
and graphics to life with sound,
animation, and photo-quality images.

As you become skilled with the
professional-level Asymetrix ToolBook

authoring software included in your course,

you'll be able to bring drama and impact
into all your computer applications,
ultimately creating the kinds of dynamic

programs that will put you at the forefront

of muliimedia technology.

NEW!
All courses
include
” Pentium 100!

~T

Train with the most powerful computer system available in homz
stody today! All five of these NRI courses include a state-of-the-
art Pentium 100 computer system with these great features:

» 8 meg RAM
1 gigabyte hard drive
Super VGA color monitor
with 1 meg video memory
28,800 baud fax/modem

Multimedia upgrade kit
(selected courses)
Windaws 95 installed
Netwerk Navigator™ Web
browszr

And more!

[

€ %»

”R’Schools

4401 Connecticut Avenue, NW
Washington DC 20008

d YES! Send me one FREE catalog
I've checked below.

O Visual Programming in C*'

J Multimedia Programming

(J Networking with Windows NT

O PC Troubleshooter

0O Desktop Publishing with PageMaker

e

Networking with
Windows NT

In offices large and small, computer
retworks have changed the way
people work and communicate.
Added flexibility and improved
productivity, not to mention cost-
saving benefits, make networks
today’s hottest new business
technology. Now they can be your
specialty!

This course enables you to eam
top dollar setting up network
foundations with Windows NT, the
leading server in terms of power,
usability, and integration. NRI's
comprehensive coursework gives you
the skills to install, maintain,
troubleshoot, and adapt the kind of
networks today’s businesses need to
operate efficiently. Plus, you receive
8 extra megs of RAM to run Windows
NT on your new Pentium 100
computer!

Find out more — send for
your FREE catalog!

Only NRI's unique courses prepare
you for success in today's top-paying,
cutting-edge computer fields. Learn
more about what NRI training has to
offer: bite-sized lessons, real-world
experiments, top-notch equipment,

TeleGrading, on-line instruction, a f.exible study schedule, impressive
credentials, lifetime supoort, ar.d more. Request your FREE catalog today!

CALL 1-800-321-4634, Ext. 1755

See other side for two more career courses -)

OR GET YOUR DEGREE!
O NEW! Associate Degree in
Accounting
O NEW! Associate Degree in
Business Management

Other career diploma courses:
0 Computer Programming

0 Industrial Electronics and Robotics
O Basic Electronics

0 PC Applications Specialist

O Electronic Music Technology

O Bookkeeping and Accounting

Name

Age

Address

City State ___

Zip

&

A Division of The McGraw-Hill Companies

Accredited Member, Distance
Education and Training Council

4609-0796
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NRI training gives you
two more ways to
get money-making

computer skills

Earn good money as a
PC Troubleshooter

There’s no doubt about it:
Businesses spend billions of
dollars on personal
computers each year —
even more on PC service
and support. That means
big opportunity for computer
pros who can troubleshoot
today’s PCs — people with the hands-on training
it takes to diagnose system failures, replace
damaged chips, retrieve lost data, or trouble-
shoot faulty disk drives and circuit boards.

Now with NRI, you can master the skills you

need to earn sought-after A+ Certification, the
mark of a true computer service professional.

NEW!
Internet
training!

understanding of the special
utilities that make
correcting software and data
problems easy and
Frofilable — everything
rom hard disk backup
to data recovery, disk and
file management, even virus
and memory loss protec-
tion. But that's not all. ..
Rounding out your
training, you get
professional trouble-
shooting experience
using your Ultra-X
R.A.C.ER.1I plug-in diagnostic card and QuickTech-
PRO menu-driven software to test the system RAM
and uncover the problems that can occur with PC
motherboards and peripheral adapters.

By the time you complete your course, you have
the skills you need to become A+ certified and the
tools you need to earn top dollar as a PC trouble-
shooter. Send for your FREE NRI catalog today!

NRI’s PC Troubleshooter course includes a Pentium 100 computer
and today's top diagnostic equipment ... NRI’s Desktop Publishing
with PageMaker course features a Pentium 100 computer and
today’s most valued desktop publishing software, The choice

is yours!

Skilled desktop publishers are in demand
everywhere — in corporations, universities,
restaurants, sports facilities, retail stores,

Train with a Pentium 100 system and community associations...you name it!

diagnostic hardware and software

NRI's step-by-step lessons and unique hands-on
Discovery Learning projects show you how to
localize PC problems, identify faulty compo-
nents, recommend system configurations, and
replace the damaged parts that cause PC system

Pentium 100 computer,
Windows 95, and
PageMaker 5.0 inciuded

You need a top-of-the-line computer system
to take advantage of

Master Desktop Publishing with

failures — plus much more! PageMaker™ in NRI's all-new course PageMaker 5.0 . eyl
- : : Today, businesses everywhere need skilled desktop ~ sophisticated features.

a (?;er&fl ﬁle.n);?lllmgelloléa;lg; 0&:: Ezgerigfeﬁ{lh publishers to create eye-catching, results-getting That's why NRI's new

8 Ir)neg RAM, 1 gigabyte hard grive Supgr VGA publications. And now, NRI's just updated its Desktop Publishing

with PageMaker course

popular desktop publishing course to feature today's

most sought-after software, Adobe PageMaker 5.0.
NRI's course moves from the basics of design to

the intricacies of electronic publishing, giving you

color monitor, 28,800 baud fax/modem,
Netscape Navigator™ Web browser, Windows
95 installed, quad-speed CD-ROM drive, and
professional diagnostics — all included in your

includes a Pentium 100
computer with 8 me
RAM, 1 gigabyte hard drive,

course. Using Norton Utilities, an invaluable
diagnostic software package, you get a hands-on

SEND TODAY FOR YOUR FREE NRI CATALOG!

the complete know-how you need to succeed in a
new career or an exciting home-based business.

NO POSTAGE
NECESSARY
IF MAILED
IN THE

BUSINESS REPLY MAIL

FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C.

UNITED STATES

POSTAGE WILL BE PAID BY ADDRESSEE

”ElSchools

4401 Connecticut Avenue, NW
Washington, DC 20078-3543

AmaricanDadinlblictary Oam

Super VGA color monitor with
1 meg video memory, 28,800 baud
fax/modem, Netscape Navigator™ Web
browser, and more. Plus you get to know
Windows 95, the hot new graphical user
interface that simplifies and speeds
everything you do at your computer.

Easy, step-by-step lessons and hands-on
projects introduce you to this powerful
machine, then help you get PageMaker 5.0
up and running. Soon you'll learn how to
alter and add text easily with a Story Editor,
use a handy Table Editor organizational
program, exchange information between
multiple documents, skew text and graphics
in .01° increments, perform color separa-
tions, simplify your typesetting routines,
devise printer shortcuts, write your own
script language, and create custom color
libraries.

Get the skills, the computer, and the
award-winning software you need to
become a highly paid desktop publishing
professional.

FREE catalog tells more!

If the card is missing, write to NRI Schools,
4401 Connecticut Avenue, NW, Washing-
ton, DC 20008. Or...

CALL 1-800-321-4634
Ext. 1755

Card 93




ince the early days of TV,

achieving a true ster-

eoscopic—or 3D—image has
been an elusive goal. Electronics pi-
oneers such as Lee Deforest (vac-
uum-tube and radio inventor), and
Viadimir Zworykin (inventor of the
camera-pickup tube) described 3-D
TV devices in their early patents. At-
tempfts at stereo broadcasting using
anaglyphs (a pair of red and biue im-
ages) were made as early as 1953.
That technique has been used sev-
eral times in the last decade, but due
to poor resolution and color ac-
curacy, it leads to mediocre results at
best.

Well, while you should not expect to
see “"Baywatch” beauties jump off the
screen and parade around your living
room any time soon, the prospects for
seeing true 3-D TV in your home have
recently improved thanks to the de-
velopment of a new technigue. But
before we getinto that, let's get a litile
background on the development (or
lack thereof] of 3-D video to the pres-
ent time.

Some Background. The most prom-
ising systems in use today for display-
ing stereo images require the viewer
to wear some kind of special appara-
tus. Those “glasses” contain either two
separate video displays, or a pair of

LCD shutters that are synchronized to
a single external display. In both
cases, the hardware required is rela-
tively expensive, and the bulky head-
gear is not conducive to long periods
of viewing. That kind of setup might be
fine for delicate microsurgery, but
probably will not be used to view your
favorite soap opera of the future.
There are, of course, other tech-
niques, such as polarized projection
and prism glasses, which work very
well in film and print media, but are
not feasible using standard video
equipment. Yet another technique
makes use of the Pulfrich phe-
nomenon, which fransiates horizontal
motion into apparent depth. At least
one attempt to exploit that phe-
nomenon for 3-D was undertaken by
a major advertiser. Despite a huge
campaign to promote the broadcast
of a 3-D commercial during a past
Super Bowl game, the results left most
viewers overwhelmingly unimpressed.

3-D TV Without Glasses. Several
technologies exist for creating auto-
stereoscopic images, that is, images
that appear three dimensional with-
out the use of special glasses. Holo-
graphy can create truly amazing
displays, such as the holographic im-
age of a microscope where the view-
er can actually look through the

AmericanRadioHistorv. Com

Has the search finally
ended for a practical way
to display 3-D images

on your TV set?

BY MARVIN MALLON

eyepiece and see a magnified ob-
ject. Unfortunately, the creation and
transmission of an electronic holo-
gram is presently not practical.

Another scheme for auto-
stereoscopic viewing is based on the
segmenied or lenticular screen. Re-
cent 3-D still photography is based on
that approach. Baseball cards and
book covers have drawn on this tech-
nigue for its curiosity value. While suit-
able for family snapshots that show
Fido's tongue seemingly licking your
face, that concept is not immediately
adaptable for television.

Yet another means for displaying 3-
D images on an ordinary TV receiver
has been developed. The technique
involves alternating pairs of images or
parallax scanning. In essence, the
binocular views are presented to the
eyes sequentially over time. Aithough
both eyes see the exact same image,
the brain interprets the changing par-
allax information as depth cues. While
that adds a slight amount of artificial
motion to the scene, the brain can be
fooled to ignore it.

For example, consider the actual
image facused on your retina at any
given moment. Normal “saccadic”
eye movements and the motion of
the head and body cause thatimage
to change radically. Yet as you walk
down the street, the trees appear to
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remain stationary (that certainly
makes the brain a far superior image
stabilizer than that found in any cam-
corder!).

That technique has been used by
one manufacturer, Vision Il Imaging,
Inc., for their Vision lll system for paral-
lax scanning using a single camera. In
that system, a moving optical ele-
ment within the camera lens provides
the various views of the scene. By
scanning the scene in a complete cir-
cle at approximately 4 Hz, the system
creates a strong sense of dimension,
sharpness, and overall realism. While
certainly not as dramatic as a 3-D
movie viewed through polarized
glasses, there definitely is an improve-
ment in perceived depth over that
provided by ordinary film or television.

The technique seems to exploit cer-
tain depth-mapping psycho-physical
mechanisms in the human visual sys-
tem. Therefore, it is similar to other

‘monocular depth cues such as rela-

tive size, depth-of-field, linear per-
spective, interposition, and light and
shadow. indeed, in images created
by the system, the 3-D effect is signifi-
cantly stronger when viewed with only
one eye open!

The major drawback to the system
is that visual perception varies greatly
between individuals, so not everyone
gets the full impact of the Vision i
images. Some report a tremendous
sense of depth, while others report no
difference at all when compared to
normal two-dimensional images.
Some merely perceive the Vision il
images as being sharper. Whatever
the improvement, the main advan-
tage of this system is that it is compati-
ble with all present film and television
equipment, and does not require the
use of special screens or glasses for
viewing.

A New Technique. A novel fech-
nique for achieving 3-D television is in
development by a Los Angeles or-
ganization, INFINITY Multimedia of
Sherman Oaks, California, Best of all,
you needn’t wear any red-blue, polar-
ized, or liquid-crystal display (LCD)
shutter-glasses to view the astounding
effect of their projected three-dimen-
sional images.

INFINITY has assembiled a “proof-of-
concept’ TV monitor based on the
1993 patented design of Dr. Adrian
Travis, of Cambridge University, En-

LEFT EYE SEES

RIGHT EYE SEES

Fig. 1. We see in 3-D because the brain fuses the images seen by the left and right eyes

and extracts various depth cues from them.

gland. The unit does not require the
viewer to wear any distracting glasses
or headgear, yet provides stunning re-
sults—from the soft-drink commercial
witnessed only by wearing cardboard
red-blue glasses, to the more sophisti-
cated “electronic-shutter” head-
piece, all suffer by comparison to this
revolutionary glasses-free technique.

How It Works. Autostereo vision (the
ability to perceive depth) is the result
of tiwo phenomena, “stereo parallax”
and “movement parallax.” As Fig. 1
shows, each eye sees a slightly dif-
ferent view of the world. Our brain re-
ceives two distinct images and fuses
them, resulting in 3-D depth percep-
tion. That results in “stereo (or bin-
ocular) paraiiax.” Additional 3-D
information is generated when we
move our heads from side to side. That
enhances the effect and is the result
of "movement paraliox.”

in the Cambridge autostereo sys-
tem, the lack of special glasses
doesn’t diminish the three-dimension-
al effect obtained by stereo parallax.

maricanbDadinblictary Cam

Additionally, the presentation takes
advantage of the movement paral-
lax phenomenon as well. Both are
achieved by dividing the displayed
image into a large number of seg-
ments, with each slice confaining a
view of the image taken from a slightly
different, adjacent position.

As Fig. 2 shows, this multi-view auto-
stereoscopic display requires multi-
ple, distinct pictures of an object
taken from numerous adjacent view-
ing positions. Those multiple pictures
are flashed up a television CRT (while
an LCD screen could also be used, for
simplicity, we'll only deal with a CRT-
based system for the balance of this
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discussion) very quickly, in sequence.
At the same time as one of the pic-
tures is being displayed, one of a set
of liquid-crystal shutters in front of the
CRTis opened. That makes the picture
visible to only a part of the area in
front of the display. The shutters deter-
mine where the observer can see
each of the pictures. The whole pro-
cess is repeated very rapidly, sixty
times a second. Each of the observer’s
eyes thus sees a series of very-short,
very-bright images of one of the pic-
tures. The eyes integrate those short

picture bursts to give the effect of a
continuously displayed picture.
Because each eye sees a different
picture, the observer gets one of the
important 3-D depth cues; stereo par-
allax. Because he sees different pic-
tures when he moves his head, he
gets another important 3-D depth
cue; movement parallax. Those two
effects combine to produce an illu-
sion of real depth in the 3-D image.
The heart of the system is the spe-
cial lens-shutter combination that is
mounted directly between the CRT
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Fig. 2. In the multi-view stereoscopic system, multiple distinct views of an image are
flashed onto a display screen in sequence, with an electronic shutter controlling which

of the images a viewer can see at a time.

-

and the front viewing element, which,
in the case of the demonstration unit
only, is a Fresnel lens. See Fig. 3. At any
instant in time, the CRT is displaying a
full-screen image taken from one dis-
finct vantage point. However, the
rear-lens element of the shutter as-
sembly, through a complex design,
creates a Fourier fransform of the im-
age and presents it to the LCD high-
speed electronic shutter,

The shutter, in turn, allows the image
to be seen only from the same van-
tage point as the original image was
captured. If the observer moves his
head to either side, the opaque
portion of the shutter (at that instant of
time) blocks out any view. The front
element of the lens steers the viewa-
ble image to the observer.

As the numerous views of the pho-
tographed object are sequentially
displayed on the CRT, the shutter stays
in synchronization, and the end result
is a sweeping display to the observer.
Appropriately, the entire device is
identified as a “time multiplexed,
muiti-view system.”

The Display Architecture. The
Cambridge display consists of two
maijor electro-optical components
and the associated drive electronics
(see Fig. 4). The electro-optics consist
of a high-brightness, high-speed CRT,
designed for use in projection televi-
sions and the lens-shutter system pre-
viously discussed. The electronics to
drive those are custom circuits de-
sighed at Cambridge. The whole sys-
tem has.been assembled and tested
at Cambridge.
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Fig. 3. The heart of the system is the special lens-shutter combination that is mounted
directly between the CRT and the front viewing element.
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HIGH SPEED
CRT

LIQUID CRYSTAL SHUTTER
WITHIN PROJECTION LENS

" VIDEO
AMPLIFIER
1 FRESNEL
- LENS
DEFLECTION COIL SHUTTER DRIVE
SCANNING ELECTRONICS
INPUT SIGNALS \ | J
VIDEO ——
H-SYNC
V-SYNC
Z-SYNC

Fig. 4. The display device consists of a high-speed, high-brightness CRT, the lens/
shutter assembly, and the controlling electronics.

The CRT is a 9-inch projection tube,
with a usable picture area of 160 mm
by 120 mm (8-inch diagonal). That CRT
is the largest high-brightness CRT that
was readily available. The phosphor is
a Zn/CdS P4 white phosphor, chosen
for its high sensitivity and fast decay
time of approximately 60 microse-
conds to 10% of peak light output. It is
a combination of yellow and blue
phosphors, both with similar decay
times.

The lens-shutter system was built
around a 5-inch projection lens, the
largest readily obtainable. 1t is made
of multiple plastic and glass elements.
Those were calibrated and their
mount was then re-machined to al-
low for insertion of the liquid-crystal
shutter.

The shutter, made by British man-
ufacturer Thomn EM, is a ferroelectric
liquid-crystal element. It consists of a
linear array of 16 segments, each for-
ming a vertical slot. The active area is
100 mm by 100 mm. Each segment is
6.25-mm wide by 100-mm high, and
switches in less than 100 microse-
conds.

The front Fresnel lens is a commer-
cially available plastic lens. The im-
age of the CRT forms on a 200-mm by

VIEW NUMBER 4 5 6 7

160-mm area of the lens (10-inch di-
agonal),

That opftical system was relatively
simple fo build. There are no critical
optical dimensions, apart from the
fabrication of the liquid-crystal shut-
ter. Even in the shutter, the critical di-
mensions are well within commercial
liguid-crystal manufacturing para-
mefters, so that it can be made by a
commercial LCD supplier.

The electronics that drive the CRT
and the LCD were designed at
Cambridge. The CRT electronics con-
sist of horizontal- and vertical-scan
circuitry, a video amplifier, and
power-supply and CRT-protection cir-
cuitry (not shown). The frame rate is
between 450 and 1050 Hz, depend-
ing on the number of views. The line
rate is 150 kHz. The video amplifier has
a bandwidth of 150 MHz.

Those frame and line rates are sub-
stantially higher than used in conven-
tional CRT displays. For example, a
1280 x 1024 computer-video display
would typically have a frame rate of
60 Hz and a line rate of 64 kHz. The
video-amplifier bandwidth of 150 MHz
is within the performance ability of
conventional high-specification CRTs.
However, to drive the CRT at a high
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Fig. 5. Here are the drive signals for an eight-view, non-interlaced autostereo image.

The entire cycle repeats at 60 Hz.
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ievel of brightness requires a 130-volt
peak-to-peak video signal, leading to
peak screen loading of 70 watts, As a
result, the CRT face plate is liquid
cooled. Peakimage luminance atthe
face plate is 34,000 cd/m2 (10,000
foot-lamberts). Compare that with
around 150 foot-lambert for typical
standard television displays.

The electronics for the liquid-crystal
shutter are relatively straightforward,
producing a series of plus-or-minus
40-volt and plus-or-minus 5-volt pulses
to turn the appropriate liquid-crystal
segments on and off in synchroniza-
fion with the CRT image. Ferroelectric
liquid crystals are, however, still in their
infancy, and much experimentation
was required fo determine the volt-
age pulse timings.

The liquid-crystal shutter has to be
synchronized with the image on the
CRT. The shutter is stepped during
each vertical retrace of the CRT. It is
reset fo its initial position by an exter-
nal “Z-sync” synchronization pulse.

Color. Thus far, the system discussed
has been monochromatic (black-
and-white). The obvious way to extend
the system to color would be to use a
three-gun shadow mask CRT, That, un-
fortunately, is not presently possible
because the high beam current re-
quired would destroy the shadow
mask. That leaves two options: either
three separate red, green, and blue
display devices, combined with some
mirror arrangement, or a color se-
quential system using a fast-switching
color filter and the fast biack-and-
white CRT already used in the mono-
chrome display.

The first option requires precise
alignment of the three display de-
vices and complex combining optics.
Neither of those is an insurmountable
problem and that approach might
be used in the future. In the short term,
however, due to cost considerations,
the switching color-filler approach is
the one being pursued. The sole dis-
advantage of that approach is that
each view direction must be dis-
played three times: once for red,
once for green, and once for blue.
That reduces the maximum possible
view directions from sixteen to six, and
decreases the light transmission.

Initial experiments in sequential
color were made using a rotating six-
segment color filter (two segments of



each primary color), reminiscent of
the early experiments in color TV. Ro-
tating at 1500 rpm, that filter provided
the first 24-bit full-color auto-
stereoscopic images on the display.
However, that mechanical device is
unsuitable as a commercial solution;
for one thing, the outer rim of the ro-
tating filter spins at a speed of 56 mph!

A more suitable mechanism was
found in the form of a Tektronix liquid-
crystal color shutter. That commer-
cially available shutter consists of two
consecutive switched liquid-crystal
color filters, one switching between
red and cyan, the other between blue
and yellow.

How well does that display re-
produce colors? Observations reveal
that the system gives at least ade-
quate renditions of all three primary
colors. Although the pure red is un-
saturated, flesh tones are accept-
able, and color gray-scaling is very
good. At peak brightness, the display
produces 100 cd/m2 (30 foot-lam-
bert). The maximum resolution of the
color display is 640 x 240 pixels, 6
views, 24-bit color at a §0-Hz refresh
rate when driven from a computer, A
live video system developed at
Cambridge can provide six views of
full color video at a resolution of 384
x 288 (haif PAL).

Work on the display system is con-
tinuing. Already a prototype 25-inch
diagonal display has been created
by rearranging the projection lens,
and installing a 500-mm by 380-mm
Fresnel lens. The next step in the de-
velopment phase is to produce a
color display with higher resolution
and more views,

Image Sources and Examples.
images can be sent to the autostereo
display from two sources at present: a
computer or a live video system. The
display takes a standard video signal
as input. That signal, see Fig. 5, consists
of a single monochrome video chan-
nel and separate horizontal and ver-
tical synchronization channels. All
channels are running at the appropri-
ate fast field rate. Each view is sent to

the display in a separate field withthe

views being sent sequentially left to
right. One extra synchronizing signal is
required on a separate channel. This
azimuth-sync or Z-sync signal tells the
display which field represents the left-
most view. Z-sync consists of a pulse
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Fig. 6. The image source for the display could either be live or computer-generated
video. Here's the architecture of the system used 1o generate computer images for the

demonstration display.

that occurs during the field imme-
diately prior to the left-most view.
Using more-or-less conventional
video allows any flexible video-output
system to be used to generate signals
for the display. The Cambridge group
uses an off-the-shelf Merlin graphics
card, produced by Datapath, in-
stalled in a PC. A variety of interactive
software has been written for that
card to demonstrate the capabilities
of the display. The majority of the soft-
ware is built on top of a graphics-pro-
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gramming library (written at
Cambridge) that handles all of the
autostereo-image generation, leav-
ing the programmer free to concen-
frate on the application.

Software has also been wrltten for
displaying pre-rendered autostereo
images and animated Image se-
quences. A variety of Interested par-
ties have provided sets of such
images; those range from scientific
images t