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MIXED-MODE SIMULATION

Design & Verify Faster with Electronics Workbench’
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True mixedmode simulation: Simultaneous AM transmission, digitization ind pulse-code modulation of a signal.

Electronics Workbench delivers the power you need to design and verify analog, digital and true mixed
mode circuits. Over 20,000 customers have already put Electronics Workbench to the test. The result:
Better designs... Faster. And over 90% would recommend it to their colleagues.

Electronics Workbench will save you time and money. We guarantee it.*

Call Now: 800-263-5552 .o
] ]
. Electronics Workbench.
*30 day money-back guarantee — i
Free unlimited technical support ~Te W A
Tk
& ... Electronics Workbench $299 - =
it Electr onic Includes:  « Schematic capture + 15 S/H | asins
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* 2,000 Extra Models Telephone: 416-977-5550 B
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. R B packa E-mail: ewb@interactiv.com Sz
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EDITORIAL

WATCHING THE NET

A few months back, | promised that Popular Electronics
would soon be providing Internet coverage that would be of
special interest to electronics hobbyists. Well, this month
we keep that promise in a couple of ways.

First of all, there’s our article Exploring the Internet, which
helps you untangle some of the mystique surrounding the
Net, sorts out the hype from the reality, and shows you how
the Net can benefit you both personally and professionally.
That article will be of special interest to “newbies” (those
who are new to the Internet), as it explains some of the
Net's history and covers topics such as “Netiquette,” finding
an Internet provider, and more. The story begins on page
46.

This month also marks the debut of Net Watch, our monthly
guide to what's happening on the Internet, with a special
emphasis on resources for the electronics hobbyist. Each
month, that column will present timely tips on making the
most of your time online. It will provide pointers to
manufacturers and other electronics-related home pages,
tell you what's going on in the electronics-related Usenet
discussion groups, and offer a wide variety of other news
and information that electronics hobbyists will find useful.

Of course, we have not forgotten that the Internet is fun,
too. That's why every month you will also find news and
information about the Net in general, as well as pointers to
all sorts of interesting and fun sites and discussion groups.
The premier installment of Net Watch begins on page 28.

And no, we have not gone completely Internet crazy. There
is a full complement of all of the columns and features
you've come to always expect in every issue of Popular
Electronics, including an add-on for scanners that restores
the missing frequencies in the 800- to 950-MHz range. That
story begins on page 39.

GZS

Carl Laron
Editor
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EARN YOUR
B.S. DIEGREE

COMPUTERS
ELECTRONICS

By Studying at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
enced in “distance education”—teaching
by cerrespondence— through printed
materials, computer materials, fax,
modem, and phone.

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

Grantham offers three separate distance-
education programs, leading to the follow-
ing accredited degrees;

(1) The B.S.E.T. with Major Emphasis in
Electronics.

(2) The B.S.E.T. with Major Emphasis in
Computers.

(3) The B.S.C.S. — the Bachelor of Sci-
ence in Computer Science.

An important part of being pre-
pared to move up is holding the right
college degree, and the absolutely neces-
sary part is knowing your field.
Grantham can help you both ways—to
learn more and to earn your degree in
the process.

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

[ ]

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

[
GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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Our Readers
Write

LETTERS

SHORTWAVE
CONVERTER SOURCE

It has come to my attention that
readers have been unable to
contact the kit supplier men-
tioned in my article “Build a
Shortwave Converter for your
Car” (Popular Electronics,
September 1995). Fortunately,
there are alternate sources for
all of the parts for that project.
All parts except the PC
board, enclosure, air-variable
capacitor (C21), the ferrite bead,
and the toroid cores for L2-L4
are available from Circuit Spe-
cialists (P. O. Box 3047,
Scottsdale, AZ 85271-3047: Tel.
800-528-1417). The toroid cores
and the ferrite bead are avail-
able from Amidon Associates
(3122 Alpine Ave., Santa Clara,
CA 92704, Tel. 714-850-4660).
The air-variable capacitor, C21,
is available from Ocean State
Electronics (P. O. Box 1458,
6 Industrial Drive, Westerly, Ri
02891); order part APC 50B,
which costs $11.00. That's a 50-
pF-unit, so add a 75-pF silver
mica capacitor in series to attain
the desired 30-pF value. PC
boards are available from Far
Circuits (18N640 Field Court,
Dundee, IL 60118; Tel.
708-836-9148) at a cost of
$7.50 each, pius $1.50 shipping
and handling for 1-4 boards.
lllinois residents must also add
appropriate sales tax. The en-
closure is available from Radio
Shack, as detailed in the article.
I hope that helps anyone in-
terested in building the project,
and | am sorry for any con-
fusion or inconvenience that this
might have caused. if you have
problems with those sources,
you can e-mail me at
Irwilliams@nopc.org.—Lyle
Russell Williams

MESSAGE-STOPPER
PARTS

For those readers having diffi-
culty obtaining the Teltone
M-949-01 Telephone Line-
Sense Relay and the CM8870
DTMF Receiver IC used in the

AmericanRadioHistorv Com

article "Answering Machine
Message Stopper” (Popular
Electronics, September 1995),
a partial kit consisting of one
M-949-01 and one CM8870 is
currently available as item
AMMS-PK for $15 postpaid
from Pliler Electronics, (Dept.
AMMS, R# 2, Box# 482, Bax-
ter Springs, KS 66173).
—Brian Pliler

IN SEARCH OF TRUE
RANDOMNESS

Concerning the “random
number generator” shown in
Circuit Circuits in the Sep-
tember 1995 issue of Popular
Electronics, | think you might
mention to your readers that no
mathematician or physicist has
ever discovered what true “ran-
domness” is. Now, with
investigations of chaos theory
and other complex systems, it is
becoming clear that true ran-
domness might not exist at all.

| first discovered that as a
young man when a job required
me to generate random num-
bers. You might suppose that
we could have just guessed a
number off the top of our heads
to do the job, because everyone
would necessarily not mention
the number they guessed to
anyone else. Well, it was soon
discovered that different people
would guess the same num-
bers. Real random number
generation with computers
would fail as well,

In fact, if you have a “fair”
coin (no one can define perfect
fairness, either) with two sides,
you'd expect it to iand on its
head 50% of the time. Yet clas-
sical probability shows that a
fair coin can come down on
heads all the time, forever in
fact, and then maybe offer up
one tails, and then go on
throughout infinite time being
heads again. Gamblers don't
often come upon this resuit, but
it happened enough long ago
for individuals to break the bank
at casinos.

So ! was told that because
6666666666666, then

6666666666, then 666666666,
then 666666, could occur, and
did occur, when computers gen-
erated random numbers, those
non-random results had to be
weeded out. Of course, what
rule do you use to make a truly
random number more random
by interfering with their random-
ness? And who would write
them? And what would their
interpretation be? For theoreti-
cians?

Even static space, and star
distribution, and other natural
phenomena really obey com-
plex rules, equatable in
equations, and aren’t truly ran-
dom—assuming we could
define randomness in the first
place.

It's very likely that random-
ness is really a large and
complex pattern, not non-pat-
terned noise. So the little
repeating sequence device
shown in Circuit Circus is a form
of true randomness, even
though it repeats eventually, a
subset of randomness. How-
ever, computers use another,
more complex pattern that also
is not random in the ordinary
sense of the term. It, too, re-
peats, only in far, far more
complex patterns. But even the
largest computer in the world
cannot totally avoid sequences
in generating random numbers.
W.AK.

Clearwater, FL

HAVES & NEEDS

| recently bought a used
Tektronix model 465 os-
cilloscope with a unit labeled
DM 44 on top of the cabinet.
The 465's channel one doesn't
work, and | don't know what the
DM 44 js.

Does anyone have a service
manual and operator’s manual
for the scope? I've found
sources for this scope, but the
prices were outrageous. Can
anyone help?

Thanks.

CHUCK HALL
20853 Jones Road

| Florence, MT 59833 |




CircuitMaker

The Ultimate Circuit Design Tool
But don’t take our word for it

“BRAVO! Incredible graphics, flexibility and “Very Intuitive!”

selection of components. | regret having wasted
time and money on your competitors product.”
Owen Bordelon, Lunar Technology Corp.

“I have played with CircuitMaker all weekend
and haven't found a single problem. Iwas able
to produce usable work | hour after setup!”
Joseph Bouche, Amherst College
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Professional Analog, Digital

and Mixed-Mode

Simulation
CircuitMaker’s SPICE3 based analog
simulator provides fast and accurate
simulation. New SPICE sub circuits
allow mixed-mode simulation with all
base level digital devices. Digital
simulation is live and highly
interactive. This powerful simulation
trio is tightly integrated into one
package and will confirm your circuit
designs with accuracy and ease.

Schematic Layout

This easy to use layout tool is
unmatched. It includes many
advanced schematic editing
teatures not found in similar
programs. These powerful
features minimize the time and
task associated with drawing a
schematic and insure a profes-
sional looking final product.
Printout and export options are
numerous and results are of the
highest quality. But that’s what
people have come to expect from
CircuitMaker.

Mike Grover, STS Production

“This is an incredible product.”
Michael Boberski, Vanderbilt Univ.

“CircuitMaker really shines in the simulation phase...”
Macworld Computer Magazine

Comprehensive
Device Library

Version 3 feaiures a new, state-of-the-art device
browser which greatly simplifies the task of
organizing and selecting devices. With its newly
expanded device library, CircuitMaker now ships with
more devices {at no additional cost) than any
competing product. If you need a device that isn’t
provided, CircuitMaker provides industry standard
SPICE import and a powerful Macro capability to
enable you to create new devices. CircuitMaker
provides you with the tools to get the job done right.

Printed Circuit Board

Netlist Output

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

Yiew LI L2
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A demo version is available on major

‘ZMicroCod
,‘;'é HEL G DL To order or request
= SEEIneeLing additional information

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

= [ &

call 800-419-4242

on-line services or for $10 direct.
Competitive upgrades are available for
$149. Call for details. CircuitMaker is a
registered trademark of MicroCode
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Tatung Company's TMP9000
line of 486 and Pentium IBM-
compatible “All-in-One” PCs are
based on an innovative design
in which the monitor and CPU
of the system are in a single
case. Aimed at the home user,
the PCs offer a simple setup
that exceeds “plug-and-play”
expectations and a robust set of
multimedia functions including
built-in TV.

All-in-One
Multimedia
PCs

7
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With the monitor pre-con-
nected to the system within the
same case, users don't have to
configure the monitor. Five-watt
integrated amplified stereo
speakers are built into the bezel
at the side of the display, direct-
ing sound at the user and
eliminating another connection.
A sound chip built onto the
Riser card saves an expansion
slot and provides true stereo

Blaster Pro, Ad Lib, and Micro-
soft Windows Sound Systems.
The TMP9000 can serve as a
television, fax machine, CD-
ptayer, or radio.

The PCs come with built-in
dual- or quad-speed CD-ROM
drives and TV cards, both of
which can be used without en-
tering DOS or Windows. A
remote control provides easy

playback compatible with Sound -

AmericanRadiaidiston

NEW PRODUCTS

access to TV and CD functions,
and a pcrTv button (duplicated
on the computer’s front panel)
makes it easy to switch be-
tween TV and PC operations.
With Windows drivers, the
TMPS000 also supports other
television video functions, in-
cluding capture, pause, scalable
Windows sizing, full-screen
viewing, and channel scan. It
can be upgraded to an MPEG
compatible system by inserting
an MPEG module card to play
video CD programs.

The 486 model comes with a
built-in 14-inch color monitor,
and the Pentium mode! has a
15-inch color monitor. Both are
high-resolution, anti-glare,
Super-VGA monitors. In com-
pliance with energy-saving
standards, the monitors power
down when not in use for an
extended period of time.

The TMP9000, with 8 MB of
RAM (updgradable to a max-
imum of 64 MB) and 540 MB of
hard-disk space, is available in
five different configurations:
486DX2, 486DX4, Pentium 75
MHz, Pentium 90 MHz, and
Pentium 100 MHz. List prices
start at $1800. For more infor-
mation, contact Tatung
Company of America, Inc.,
2850 El Presidio Street, Long
Beach, CA 90810;

Tel. 415-703-0400;
Fax: 415-703-0469;
e-mail: tsai@pri.com.

CIRCLE 101 ON FREE
INFORMATION CARD

LITHIUM CAMERA/
COMPUTER BATTERIES

Three high-energy lithium bat-
teries from Ultralife are targeted
at the consumer photographic
and computer markets. Models
UB123A, UB223A, and
UB2CRS fit most automatic
cameras and flash units, and
are also used for memory back-
up power in a targe number of
personal computers.

The lithium batteries are said
to deliver exceptionally high en-
ergy and maintain stable
voltage over a wide range of
temperatures. They are well

o

An w‘& %W; - %@‘; ‘@,r "&'.
suited to provide power for
equipment used outdoors. The
batteries have a shelf life of up
to 10 years. They are environ-
mentally friendly, containing no
toxic compounds or heavy met-
als.

The lithium photo/computer
batteries are available in 3-volt
and 6-volt models and have
suggested retail prices of $9.95
and $14.95, respectively. For
further information, contact Ul-
tralife Batteries, Inc., 1350
Route 88 South, Newark, NY
14513; Tel. 315-332-7100;

Fax: 315-331-7800.

CIRCLE 102 ON FREE
INFORMATION CARD

DOLBY PRO LOGIC
PROCESSOR

By adding AudioSource'’s SS-
Five Dolby Pro Logic surround-
sound processor, you can turn
your existing TV, VCR, and ster-
€0 setup into an exciting home
theater. Easy to install and easy
to use, the SS-Five features
“set-it and forget-it operation”
and a special “instant on” func-
tion that automatically turns the
system on and off with your TV
and VCR. Built-in amplifiers
supply your center and rear

surround speakers with enough
power to capture all the action
of any surround-encoded pro-
gram or movie. A sophisticated
18-bit Pro Logic chip provides
increased dynamic range (to
105 dB), heightened channet
separation (better than 55 dB),
significantly lower noise, and
proper ptacement of every
sound. All functions can be set
and adjusted using the inte-
(Continued on page 87)




Over 100 million PCs

need your expertise.

&l \ w
Learn theory, skills, .
and trade secrets of PC servicing
with the Heathkit® Master Course for Personal
Computers. You get everything with first shipment,
including a fully assembled, fully loaded 486 computer.
A bargam at only

Your fast track to a new career.

]
:
| Choose a career and we'll help you learn more, faster,
i in the comfort of your own home.

i

Master Electronics Course..........cccccoeeieiinna. $999
Builds a solid foundation for any electronics-related job. |
Camcorder Servicing Course ...................... $1,205 |
Comes with RCA-VHS-HQ camcorder.

TV Servicing Course..........cccooooeineeinnnenn $699.95
Course includes 20" stereo color TV with remote.

VCR Servicing Course (shown below) .............. $799

Learn to clean, repair, service a feature-packed VCR.

.................................................. $2,495

Become a fully qualified PC Technician
at home, at your own pace.

Millions of PC owners need, and are willing
to pay, someone o service their computers. That
someone could be you with the Heathkit® Master
Course for Personal Computers.

Learn computer subsystems operation and
the trade secrets of troubleshooting. Also learn
\ how to repair, configure, and optimize any PC
Q\ in the market.

Work at your own pace in the comfort

of your home. With this course, you're
fully qualified for more responsibility (and a

blgger paycheck) at your current job and be

eligible for high-paying computer technology
jobs anywhere in the world! Also you can

save hundreds of dollars servicing your own PC.

Enhance your career immediately.

Everything you need comes with the first shipment:
a fully assembled, 486 Zenith Data Systems PC, exclusive,
computer-aided electronics course; diagnostic software
and tools; upgrades, manuals and more. Open the
package and start learning on day one.

Prepares you for A+ certification, too.
As a leading supplier of electronic and computer

hardware training tools for almost 70 years,
Heathkit® not only knows how to help you
learn, but what the industry wants you to 5
learn. This course is excellent preparation for \#
the CompTIA A+ Certification* exams — the
“journeymanss card” for computer service technicians that
practically guarantees you a job in the industry.

The computer industry needs you now!
Order your course today!

For a complete course description or to order your
Heathkit® Master Course for Personal Computers,
EHS-6002, contact:

S

X Heathki(

EDUCATIONAL SYSTEMS

PO. Box 1288
Benton Harbor, MI 49023
1-800-253-0570

Heathkit® Educational %'slems is licensed as a school by the Michigan Department of
Education. All Heathkit® Individual Learning Courses are accredited by the lnterrational
Associatlon of Continuing Education and Training (IACET)

Heath and Heathkit are registered trademarks. Heath Company reserves the right 10 alter
product availablliry, price, and/or specifications. withowt notlce.

*The Computing Technology {ndustry Association and A+ are registered trademarks. All rights
reserved. A+ Certification Program is an industry-wide, vendor-neutral program developed and
sponsored by The Computing Technology Industry Association.

Please mention this code when calling: 107-036
CIRCLE 173 ON FREE INFORMATION CARD
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Take this GIANT CIRCUIT

LIBRARY for only $14.95

when you join the Electronics Engineers’ Book Club®

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS
—Vols. 1=4 by Rudoli F. Graf

Hundreds of circuit ideas alphabetically arranged — from Alarm circuits to Zero
crossmg detector circuits!
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Turn to thls com-
prehensive circuit library
for hundreds of project
ideas ... valuable
troubleshooting and
repair tips ... and con-
cise pinout diagrams and
schematics. In each
volume you'll find more
than 700 electronic and
integrated circuits and
100 + circuit categories
right at your fingertips
to give you ideas you
can use on the job or
at your workbench.

$240.00
Value!

Book No. 5861488 Hardcover

1t coupon is miasing, write to: Electronics Engineers' Book Club
A Division of The McGmaw-Hill Companies, P.O. Box 548, Blacklick, OH 43004-9918

_———Toasar—r_——ae—— - _———— |
ELECTRONICS ENGINEERS’
e == —=

BOOK CLUB EEE
A Division of The McGraw-Hill Companies,
P.O. Box 549, Blacklici, OH 43004-9918

YES! Please send me The Encyclopedia of Electronic Circuits—
Vois. 1-4 (5861488}, billing me $14.95 plus shipping/handling & tax.
Enroll me as a member of the Electronics Engineers’ Book Club
according to the terms outlined in this ad. If not satisfied, | may return
the books within 10 days and have my membership cancelled.

Name
Address / Apt. #
City
State

Zip Phone

Valid for new members only, subject to acceptance by EEBC. Canada must remit In U.S, funds drawn
on U.S. banks. Applicants outside the U.S. and Canada will recelve special ordering instructions. A
shlpplnglhandllng charge & sales tax wiil be added to all orders. PPIF1195
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A Star is Born

STARSIGHT INTERACTIVE ON-
SCREEN PROGRAM GUIDE. From Star-
Sight Telecast Inc., 39650 Liberty Street,
Third Floor, Fremont, CA 94538; Tel.
800-643-STAR. Price: $15 activation
fee; $25.99 for 6 months service;
$46.99/12 months; $84.99/24 months.

If you doubt for a minute that men and
women approach life differently, just look
at the way a “typical” married couple
watches television:

The woman tends to scan through the
TV listings in a newspaper or magazine to
find the shows she’d like to watch. She’ll
use the remote control to turn on the TV,
tune the channel, adjust the volume, and
then, perhaps, to hit the mute button dur-
ing commercials—only changing the
channel when the show is over.

It's = whole different ball game when
her husband gets his hands on the remote.
Forget the TV Guide—he’ll find some-
thing good to watch by flipping through
the channels. (Somehow, he can tell if it’s
good in the split second he allots to each
channel.) Occasionally, he’ll settle on one
program and watch the whole thing. More
often, he’ll watch it until the first commer-
cial break arrives, and then start flipping
again.

In a bestselling self-help book, it is pos-
tulated that such gender-related viewing
differences stem from our ancestral pasts
as hunters and gatherers. Men still relish
the thrill of the hunt, chasing down elusive
programming as they would stalk herds of
migrating beasts. Women prefer to know
exactly where and when they can find the
shows they want, just as they would mem-
orize the location of a stand of blackberry
bushes or chestnut trees so that they could
gather the fruit or nuts there every year.

We think that theory is more than a bit
silly—but, hey, the book sold millions of
copies. And, for whatever the reason, our
experience verifies that those viewing dif-
ferences are real, and so are the arguments
they generate.
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Both the “hunting” and the *gather-
ing” methods of watching TV leave much
to be desired. If you depend on printed TV
listings, it's easy to miss out on some-
thing. Last-minute schedule changes
won’t be reflected, particularly in weekly
guides. And space constraints limit the
type and amount of descriptive informa-
tion provided. Flipping through the chan-
nels is also iffy. How do you know what
program is on if there’s a commercial
showing as you rcach that channel? And
how long are you willing to linger on each
channel to determine if the program is
actually worth watching? The only other
option—the scrolling on-screen guide of-
fered by many cable companies—is gener-
ally despised by both types of viewers for
being excruciatingly slow and too limited.

The situation just keeps getting worse as
the world of television becomes ever more
complex and still more programming
choices are offered. It becomes in-
creasingly tedious to wade through printed
TV listings, and flipping through all the
available channels can take up a whole
evening’s viewing time.

AmericanRadioHistorv Com
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Now there’s a better way. StarSight is an
on-screen, interactive program guide with
something to appeal to both types of view-
ers. Arranged like a printed television
schedule, it provides complete, con-
tinually updated pregram information for
the next seven days. It also provides one-
touch VCR recording of any program ap-
pearing on the grid. {That’s a major bonus
for all of those folks who are so busy
hunting and gathering that they’ve never
learned the valuable art of storing pro-
grams for future consumption!)

StarSight lets you plan in advance your
viewing and recording for the upcoming
week. Or you can use your remote control
to scan through the on-screen guide at each
viewing session. If you still insist on flip-
ping through the channels, you can take
advantage of StarSight’s on-screen pro-
gram descriptions to learn what’s on each
channel, even when a commercial is air-
ing. And you can “flip” without com-
pletely interrupting the show your spouse
is watching—with the TV remaining on
one channel, it’s possible to flip through
the program descriptions of what’s on all

S01UON8|T Jendod ‘G661 J9qUIBAON

(]



November 1995, Popular Electronics

-
(=)

{CNNB Larry Rind Live!

STRESIGHT
EEIY TUE WED THU FRI- SAT SUN

10:00P
World News

City Slickers

; | The Search

Eingo

Home Alvone

DISC

Al
Math

In a Day s Work
Who Needs It2!

{AIl In a Da
Rassias In

EMath ... Mhao
(MON 9:00P 1 hour

Neads [t?1

large number of péoh[ﬁ.wi#h-gktifpnﬁ
Jobs use math every day in their work.

REducation. (CC)

The StarSight program grid gives view-
ers the ability to see up to seven days of
up-to-date television schedule informa-
tion.

the other channels. If there are some chan-
nels that no one in the house ever watches,
you can eliminate them from the lineup
completely, reducing the time spent hunt-
ing for that perfect program. The remain-
ing channels can even be rearranged on the
grid, prioritized to match your viewing
preferences.

Fifty-seven channels and nothing on?
Who cares! You can simply spend the
whole evening flipping through StarSight,
and never have to watch anything at all!

RECEIVING STARSIGHT

To receive the StarSight on-screer pro-
gram guide, you must buy StarSight-
capable hardware and must subscribe to
the service. The requisite hardware is
available in a stand-alone unit, and is
being built into some TVs, VCRs, cable
boxes, and satellite receivers. So far,
Daewoo, Goldstar, Matsushita, Mit-
subishi, Philips, Samsung, Sharp, Sony,

FIG. 1 StarSight’s Transmission Net-
work. Program schedules, along with
StarSight format data, security ccdes,
and channel maps, are sent via satel-
lites to local PBS stations and cable
operators across the country. The
StarSight signal is being delivered to
98% of U.S. TV-owning households via
the Public Broadcasting Systems ver-
tical blanking interval (VBI).

Toshiba, and Zenith—whose combined
products comprise almost 75% of the TVs
and VCRs sold in the U.S.—have an-
nounced plans to incorporate StarSight
circuitry into some models of televisions
and VCRs. (Later in this issue, we’ll be
reviewing the first StarSight-equipped
VCR and a stand-alone unit.) The pro-
gramming data is available on a subscrip-
tion basis either directly from StarSight
Telecast Inc. or, in some areas, through the
local cable-television provider. It costs be-
tween $3.50 and $4.50 a month.

At the heart of StarSight’s circuitry is a
receiver that picks up a variety of data
transmitted in the vertical blanking inter-
val (VBI) of the local PBS station’s TV
signal. Along with the program schedule
information, that data includes authoriza-
tion messages, region commands, catego-
ry information, additional program
information, and special services such as
closed captioning.

The circuitry also includes an on-screen

PBS NETWORK
CONTROL CENTER
ALEXANDRIA, VA

VIACOM

TELSTAR 401

NETWORK
HAUPPAUGE, J

LONG ISLAND

Gizmo is published by Gernsback Fublica-
tions, Inc., 500-B Bi-County Blvd., Farm-
ingdale, NY 11735. Senior Writers: Chris F.
O'Brian and Teri Scaduto. Copyright 1995
by Gernsback Publications, Inc. Gizmo is a
registered trademark. All rights reserved.
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display, 256K to 512K of RAM, a ROM
chip that contains StarSight firmware, a
security chip, and a specialized universal
infrared code transmitter. The length of the
schedule and the amount of program infor-
mation provided depends upon the amount
of RAM; a 512K system provides seven
days of schedules with full descriptions on
70 channels.

Program data is provided by TV Data
Technology (TVDT), based in Glen Falls,
New York. TVDT, which is one of the
major providers of program schedule in-
formation to the print media in the U.S.,
arranges the data according to StarSight
specifications, adding the data needed to
allow viewers to access the information the
way they want to see it.

Continuously updated program sched-
ules are forwarded at a rate of 56 kilobits
per second over a dedicated data line to
Fremont, California. There, the schedules
are formatted and security algorithms add-
ed. The completed schedules are then sent
to the Public Broadcasting Network Con-
trol Center in Alexandria, Virginia, where
StarSight’s uplink VBI data inserter net-
work node is located, and to Viacom’s
uplink facilities in Long Island, New York.

From Virginia, the data is inserted into

the outgoing PBS VBI, uplinked via the
Telstar 401 satellite at a rate of 17 kilobits
per second, and then sent back down to
approximately 200 PBS member stations
across the country. Viacom inserts the data
on the VBIs of Nickelodeon and MTV and
uplinks it to the SATCOM C3 and SAT-
COM C4 satellites, which downlink it di-
rectly to cable operators and TVRO
households.

Each local PBS affiliate or cable oper-
ator is equipped with the StarSight hard-
ware needed to filter out all schedule infor-
mation that does not apply to the
immediate broadcast area. The extracted
data is then converted to a data rate of 960
bits per second and rebroadcast to the Star-
Sight subscriber units in the area. To pre-
vent the signal from being pirated,
StarSight can activate or deactivate the re-
ceiving circuitry by matching the compo-
nent’s unique serial number with a code
that is transmitted in the data stream.

The StarSight signal is available to vir-
tually all American households. Of
course, not every home receives the same
television programming. To customize the
program guide, the data downloaded to
each subscriber includes a “channel map”’
that StarSight uses to determine which

channels should be displayed in the grid.
The correct channel map depends on
where the subscriber lives and whether he
or she receives a television signal via ca-
ble, satellite, or broadcast. A StarSight
operator asks those questions during the
initial setup, and then downloads the prop-
er channel map to the viewer’s StarSight-
equipped TV, VCR, cable box, satellite
decoder, or stand-alone receiver.

SETUP AND OPERATION

The installation and subscription pro-
cesses-vary slightly depending upon which
type of StarSight-equipped device you
purchase. For instance, if you’re using a
StarSight-equipped VCR, there’s no need
for the StarSight operator to ask if you're
using a TV and a VCR; if it’s a cable box,
you won't be asked if you receive cable
TV. There are also some minor differences
in the layout and labeling of the remote-
control buttons.

For simplicity’s sake, we'll describe
how to install, subscribe to, and operate
StarSight using the stand-alone receiver.
In the subsequent review of Samsung’s
VCR, we’ll point out some of the dif-
ferences that arise when the circuitry is
included in a VCR. |

Stand-Alone
StarSight

STARSIGHT MODEL CB1500 RE-
CEIVER. From StarSight Telecast, Inc.,
39650 Liberty Street, 3rd Floor, Fre-
mont, CA 94538; Tel. 800-643-STAR;
Price: $149.99.

If you’re happy with the video gear you
already own, but want to add StarSight,
your best bet is the Model CBI500 stand-
alone receiver from Starsight Telecast Inc.
It won't break the bank, and it won’t take
up too much space in your already
crowded entertainment center.

The CB1500, manufactured by Magna-
vox, is a slim unit (14 X 11X 1.5 inches)
that can perch atop your ¥CR. The front
panel sports only the infrared receiver and
the StarSight logo; all functions are ac-
cessed via the remote control and all con-
nections are made via rear-panel jacks.

The receiver comes with a StarSight
power transformer, two remote infrared
emitters, and one RF cable, and that’s all
you’ll need for hook-up if your setup in-
cludes only a TV. You’ll need to buy extra
RF cables for the more common setups:
TV, VCR, and cable box (Fig. 2), TV and
VCR, and TV and cable box. Of course, if
your setup doesn’t include a VCR, you
can’t take advantage of StarSight's one-

CIRCLE 51 ON FREE INFORMATIO

touch recording feature. The remote emit-
ters, which relay remote commands from
the StarSight receiver, are placed so that
they sit one inch in front of the VCR and/or
cable box.

GETTING STARTED

Once you’ ve hooked up your StarSight-
equipped component, you’re ready to sub-
scribe to the service. By selecting **Star-
Sight setup” from the main menu, you are
presented with step-by-step on-screen in-
structions, in which you are asked a series
of questions about your TV source, your
PBS station (if you're not sure what chan-
nel your local PBS broadcasts are on, you

AmericanRadioHistorv Com

can check the state-by-state listings in-
cluded in the owner’s manual), and yeur
particular video setup (Do you have cable
TV? With or without a cable box? TV oaly
or TV and VCR?).

Armed with that information, the
CBI1500 searches for schedule informatipn
on your PBS station. When it is found, you
are issued a Star# and an ID#, and are
instructed to call StarSight’s toll-free
number. An operator asks for those num-
bers, your address and phone number, and
some additional information about the
equipment you’ll be using with StarSight.

Part of the setup procedure involves pro-
gramming the StarSight universal remcte
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FIG. 2. The typical StarSight setup in volves a TV, VCR, and cabie box.
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to operate all your video gear works. The
manual includes codes for each major
manufacturer and brand, and on-screen di-
rections guide you through the process of
inputting those codes and testing to see
that each component responds properly.

When everything is working as it
should, you’ll receive on-screen congrat-
ulations for becoming an authorized sub-
scriber. Actually, you're not quite set yet.
It takes between 4 and 12 hours for all the
program data to be collected, and you
must either turn off your TV and VCR, or
leave them tuned to PBS, during that time.
The downloading time is factory preset for
between 2 AM and 8 AM, but you can use
anon-screen menu to select the time frame
most convenient to you. (That same time
period will be used each time StarSight
needs to update program information. If
you are watching TV at the time, an on-
screen prompt advises you to press the
EXIT button if you do not want to be inter-
rupted at that time.)

SURFING WITH STARSIGHT

Now the fun begins—and fun is the best
way to describe using StarSight. It re-
quires very little effort on the part of the
user, and makes viewing more enjoyable.
And virtually all primary TV, VCR, and
cable-box functions are accessed through
the StarSight remote, eliminating some of
the clutter that plagues media rooms.

The remote control is somewhat longer
than most, with well-defined, protruding
buttons. The buttons at the top of the re-
mote labeled Tv, vcr and CABLE serve as
power switches for those devices. Just be-
low them are the buttons used to control
the TV, VCR, and cable—channel and
volume up and down, MUTE, PLAY, FF, REW,
PAUSE, STOP, and REC. Toward the bottom
of the remote is a numeric keypad.

The buttons used to operate StarSight
are centrally located. A round buttor em-
blazoned with a star is surrounded by up,
down, left, and right arrow keys. Arranged
in an arc above those are four buttons la-
beled TUNE, THEME, GUIDE, and EXIT. Be-
low the STAR button are DAY and PAGE up
and down toggle switches, and a row of
buttons labeled TO DO, CANCEL, and LaST
CH.

When you turn on the TV, a press of the
STAR button lets you know what you're
watching. A pale yellow bar that pops up at
the bottom of the screen contains the chan-
nel number and call letters, network atfil-
iation, time, and date. A brighter yellow
box just above the bar contains the pro-
gram title and time remaining. The pop-
ups remain on screen for five seconds.

We learned that our set was still tuned to
the local PBS station, Channe] 13, WNET,
and that there was one hour and 28 minutes
left to the current program *“Congressional
Hearings on Whitewater.” A second press



TECHNOLOGY UPDATE

Wireless pet-containment breakthrough!

Computerized collar
creates world's first
sonic-controlled dog?

*
Small U.S. company develops technology that uses so
a microprocessor on your dog’s collar to replaBe, expmszq?z fencnig,

keeping

cruel chains and leashes. .
your dog safe and free!

by Charles Anton

One of the hottest ideas in
recent years has been electron-

nightmare!

Elexis Corporation,
one of the major players
in the industry, asked
its team of engineers,
“How can we eliminate
the wires?”

A smart collar. This
simple question led to the
development of a “smart
collar.” The computerized
collar actually senses your
dog nearing the sonic
boundary by monitoring
the strength and modula-
tion of an ultrasonic signal
emitted by the Sonic
Fence emitters. Many
months and thousands of
dollars later, the world’s
first totally wireless pet con-
tainment system was born!
Unlimited range.
Sonic Fence is the latest
in pet containment tech-
nology—a true break-
through for pet owners.
Sonic Fence creates a
barrier that gives your

dog freedom to roam within your yard

and keeps him safe at the same time.

waves ?a’nd

‘Computerized collar
"interacts with the
sonic emitters in

your yard.

ic pet containment. Unfortu-
nately, these systems require
wires that have to be buried in
your yard to create a boundary and communi-
cate with the dog's collar. Although effective
for some, they can cause an installation

The system is simple: it consists of a com-

puterized collar and sonic emitters. A sonic
emitter sends a signal of up to 75 feet. The con-
tainment area is expandable to an unlimited
range. The computerized collar interacts with

the sonic signal of the
emitter, sensing when
your dog nears the bound-
ary. The strength of the
signal is evaluated as your
dog nears the perimeter
that you have defined. He
will first receive an audi-
ble beep. If he continues,
a mild correction will be
administered.

The humane solution.
Sonic Fence will work
with virtually any size or
breed of dog. The correc-
tion is similar fo a static
electricity charge, and it
won’t harm your pet in
any way.

Patented design. The
Sonic Fence system oper-
ates with a computerized
collar and sonic emitters,
50 you get the advantages
of pet containment with-
out digging up your yard
to bury wires. Installation
is complete within min-
utes by simply defining

the boundaries with the sonic emitters. Sonic
Fence creates a boundary 20 feet thick

TOTAL FLEXIBILITY

498 Design the perfect layout for your yard and
your pet with Sonic Fence. The four-post lay-

| outs are perfect for typical back yards. And the

two-post and one-post layouts are ideal for city
lots or lots with partial fencing. Each emitter pro-
tects 75 feet of perimeter. Add as many emitters
as you like for umlimited coverage! EachX repre-
sents one emitter.

Each Sonic Fence emitter broadcasts an ul-
trasonic signal. The Sonic Fence computerized
collar constantly checks for the perimeter signal
acting like a security system to keep your pet
within the protected area.

AmericanRadioHistorv Com

As the signal inten-
sifies, the collar
will beep your dog.

If you dog enters,
the boundary area,
the collar will admin-
ister a correction.

The system resets
when your dog

returns to the
safe zone.

and 10 feet high to create the only safe zone
in your yard for your pet.

Sonic Fence is totally por-
table—no more leaving your
dog at home while you're on
vacation or chaining him up
at a campsite. Now he can
freely interact with your fam-
The humane alter-  ily within the temporary
native tofencing.  parrier you establish.

Easy training. By spending as little as 15 min-
utes a day working with your dog, your pet
could be fully trained in about three weeks.
Plus, you can train as many dogs as you like on
the same system—as long as they‘re each wear-
ing a computerized collar.

Risk-free. Sonic Fence is made in the USA and
is backed by our exclusive risk-free home trial.
Try it, and if you're not satisfied, return it with-
in 90 days for a full “No Questions Asked”
refund. It’s also backed by a one-year manu-
facturer’s warranty. Most orders are processed
within 72 hours and shipped UPS.

Not available in stores!
For a limited time, Sonic Fence
4 is available at the factory-direct

price of just $199! The system in-
cludes: cne sonic emitter, one computerized col-
lar, 24 training flags, batteries for the emitter
and coller, an installation planning diagram and
an instrdctional video.
Free emitter! To help you create your per-
fect customized yard, we will give you a free
emitter for every two emitters you purchase!
SONIC FONCE.......ccmermeresssnsaermorsans $199 §16 S&H
Extra ccmputerized collar........ $119 $9 S&H
Extra emitter* (and training tlags)..$89 $8 S&H
* Buy two additional emitters, get a third emitter freel

Please mention promotional code 624-PL-6637.
For fastest service, call toll-free 24 hours a day

800-992-2966

To order by mail, send check or money order for the total amount in-

cliding S&H €VA residents add 4.5% sales tax). Or just charge it to
your credit card, enclosing your account nuwmber and exp. date.
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The CB1500's remote control allows the
user to navigate through interactive on-
scraen television listings, activate one-
touch recording, and control a TV, VCR,
and cable box.

of the STAR button called up a brief pro-
gram description— *“Coverage of hear-
ings conducted by the committee
investigating Whitewater’’—and the
theme—Public Affairs/Government. The
more detailed pop-up information stays on
screen for 30 seconds, or until you press
STAR again to remove it.

When you flip through the channels
using the channel up and down toggle
switch, the first pop-up screen appears

briefly with each new channel. If the more
detailed pop-up was on screen when you
began flipping, you'd get the full program
descriptions for each channel. StarSigh:
refers to that as “grazing.”

You can also do what StarSight calls
“browsing”’ to learn what’s on other chan-
nels while staying tuned to one. The up
and down arrow keys found above and be-
low the STAR button are used to browse.
The program you’re watching remains on
screen; only the pop-ups change as you
scroll through the channels. To get full
program information on one of the pop-
ups, you press the STAR button. To tune to
the program being described, press the
TUNE button.

For the most extensive programming in~
formation, a press of the GUIDE button will
call up the StarSight program grid. Ar-
ranged like the grids found in many
printed schedule guides, programs are ar-
ranged vertically by channel and horizon-
tally by time. The four arrow keys are used
to scroll up and down, moving the high-
light bar through the channels and across
through half-hour time segments. To expe-
dite matters, the DAY and.PAGE keys move
the grid directly to the next screen in each
direction.

Pressing the STAR button reveals mare
information about the highlighted show.
Should you decide to watch that show,
pressing the TUNE button switches to the
correct channel. If you have a favorite
channel, you can position the highlight bar
on that channel and press GUIDE to see
what’s playing on that channel for an entire
week.

From anywhere within the StarSight

two-week,

..!‘ILJJ;EHML!HL -1

City Slickers
31 hr 50 mins left

Three men, feeling Like Life is
closing in on them, dedide to escape
the stress of the city by joining a
modern~-day cattle drive

f ) Billy Crystal, Daniel Stern, Bruno

Kirby
i *%** (1991, PG-13) Movies: Comedy. ||
' Profan1ty Mature Themes. F

StarSnght s instant qnformatlon pop up lets the viewer know at a glance the channen,
time, date, title, and time remaining, and provides information about the show’s

content, theme, actors, etc.
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program guides—the grid, the theme list,
or the favorite channel guide—you can go
directly to'a current show that interests you
by simply pressing the TUNE button.

CUSTOMIZING THE GRID

You might find yourself spending an
awful lot of time navigating through the
guide, especially if you receive a lot of
cable channels. StarSight offers a few
ways to help you find the programs you
like, quickly and easily.

First, you can select programs by cate-
gory, using StarSight’s theme guide.
Pressing THEME brings up an on-screen list
of 11 themes: movies, specials/mini-se-
ries, sports, children’s programming,
health/science/education, news/talk/mag-
azine, entertainment/variety, ¢omedy, ac-
tion/mystery/horror, drama/romance, and
miscellaneous. Each of those themes is
further divided into categories that can be
viewed by pressing the STAR button.
Movie categories, for instance, include ac-
tion/adventure, comedy, drama, western,
horror, fantasy/science fiction, musical/
dance, historical/biographical, and mis-
cellaneous. By highlighting any of those
categories and pressing STAR, you can
view a list of one specific type of movie.

By the way, within every theme there is
a closed caption category. StarSight al-
lows hearing-impaired viewers to easily
locate all the programming within a cate-
gory that provides captioning.

The second way to make program selec-
tion easier is to customize the StarSight
grid guide to reflect your viewing tastes.
Most of us have certain channels that we
watch most often and others that we rarely,
if ever, tune in. Choosing “select guide
channels” from the StarSight Setup Menu
displays your complete channel lineup.
You can “‘deselect” channels by scrolling
through the list and using the STAR button
to highlight those that you never watch.
The next time you call up your grid guide,
those channels no longer appear. Nor will
they appear when you flip through the
channels.

Even if it doesn’t bother you to see all
those superfiuous channels on your grid or
while flipping, it’s a good idea to remove
them from the lineup. StarSight has a finite
amount of memory. By rernoving those
channels from the lineup, you increase the
amount of information that will be shown
for the remaining channels.

Finally, you can further customize the
StarSight grid by changing the channel
order to reflect your viewing preferences.
That is done using the *‘change channel
order” option on the StarSight Setup
menu. The sTar and arrow buttons are
used to ‘*‘click and drag” the channels
shown on screen to a new location in the
lineup, placing the most frequently watch-
ed channels at the top.
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onfirm recording.

With the touch of a button on the remote control, StarSight allows viewers to record a
current or future television program or a daily or weekly series by simply selecting the

program title to be recorded.

ONE-TOUCH RECORDING

StarSight has a lot to offer even if you
don’t have a VCR in your video setup.
One-touch recording is the icing on the
cake.

When you are scrolling through the grid
guide, a theme guide, or a favorite-channel
guide, you can record any program by
highlighting it and pressing the REC
button. A recording prompt pops up, ask-
ing you to select once, daily (M-F), or
weekly, and to confirm recording by press-
ing REC again.

There’s no need to enter start or end

times, channel, or date—everything is
done by program title alone. The only
things you need to remember are to keep
your VCR turned off (StarSight turns it on
when it’s time to begin recording) and to
insert a tape.

If you want to record the program that
you're currently watching, a press of the
REC button calls up the same on-screen
prompt, and a second press confirms and
starts the recording. The manual recom-
mends that if the show you watch is likely
to run over its allotted time slot (a baseball
game that goes into extra innings, for in-
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stance), you go to the grid to highlight and
also record the show scheduled to imme-
diately follow the game.

If you want to watch one channel while
recording another, you must dig out your
VCR remote control (or get off the sofa to
use its front-panel controls) and use the
TV/VCR to select “TV.” If your setup in-
cludes a cable box, however, you will not
be able to watch one channel while record-
ing another (that’s not StarSight’s fault—
blame the cable company for that one).

With recording made so simple, you
might find yourself using StarSight to rec-
ord everything in sight. If so, you'll need
some way to keep track of all those shows
you plan to tape.

StarSight provides two on-screen lists,
one for one-time recordings, the other for
series recordings. Both are accessed by
pressing the To DO button. The individual
recordings lists keeps track of 25 sched-
uled recordings, including the four most
recently completed ones, which appear
shaded in gray. The series list keeps track
of five daily or weekly series recordings.
You can cancel a recording in either list by
highlighting the show to be recorded,
pressing CANCEL, and then pressing STAR.

PUTTING IT TO THE TEST

We are one of the few cable-free homes
in our asea, depending instead upon a sat-
ellite dish for our programming. Unfor-
tunately, the CB1500 is not intended to
handle satellite programming—neither
traditional TVRO nor the two small-dish
DBS systems, Primestar and DSS. Uniden
manufactures a StarSight-equipped IRD,
which we’ll be reviewing in our January
issue. Satellite, with its hundreds of pro-
gram choices, is the ideal video environ-
ment for StarSight.

Before we began using the CB1500, we
were afraid we wouldn’t be able to fairly
review the StarSight service. After all,
who needs a fancy program guide to get
through the eight stations we receive clear-
ly on channels 2 through 21? But we were
pleasantly surprised at the difference Star-
Sight made in our viewing experience,
even with such a limited program selec-
tion.

Before we *‘deselected” any channels,
our grid consisted of 17 stations, half of
which were too weak for us to tune in
clearly. One of the first things we did after
hooking up the CB1500 was to remove
those channels from our lineup. Then we
rearranged the remaining channels so that
the ones we watched most frequently ap-
peared at the top of the grid.

The strzamlined, personalized grid was
incredibly easy to use—a hundred percent
easier than wading through all the chan-
nels we don’t receive (or just don’t watch)
listed in the daily newspaper’s TV sched-

(Continued on page 18)
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StarSight-
Equipped VCR

VR8905 4-HEAD HI-FI VCR WITH
STARSIGHT CAPABILITY. From Sam-
sung Electronics America, Inc., 105
Challenger Road, Ridgefield Park, Nj
07660-0511; Tel. 201-229-4000; Price:
$549.

The first StarSight-equipped VCR to hit
the market is Samsung’s VR8905. The 4-
head, hi-fi VCR has all the functions and
convenience features you'd expect from a
top-of-the-line model, including the **Dia-
mond Head’” video head system, said to
reduce wear and significantly increase
head life; narrow-width video head (26-
micron head gap) for improved playback in
SPL mode; a closed-caption decoder; and
a dubbing mode for optimum quality tape-
to-tape editing. All that, and StarSight,
too.

Let’s take a look at its StarSight ca-
pabilities, all accessed via the remote con-
trol, first. You wouldn’t suspect that the
remote control was StarSight compatible if
not for its prominently displayed StarSight
logo. The StarSight controls blend in with
all the others—and there are quite a few
buttons on this remote control, even with-
out opening the door to its hidden com-
partment. Several buttons perform double
duty, having a StarSight function as well as
a standard VCR function.

Although the buttons are labeled and
arranged differently on the VR8905 re-
mote than on the stand-alone receiver’s
remote, for the most part they function
exactly the same way on both StarSight
units. A small INFO button is used to call
up the pop-up screens, and a button la-
beled GUIDE calls up the StarSight pro-
gram grid. When you change channels
using the channel up and down keys, the
pop-up information message appears auto-
matically for each channel. To browse
through the pop-up messages without
changing the channel being watched, use
the up and down arrows on the large jog/
shuttle dial. Those are also used, along
with the left and right arrows on the dial, to
move around the grid guide. Below the
dial are the page up and down and day up
and down keys, used to move more quickly
through the grid. The EXIT, PROG LIST,
CENTER, and THEME buttons are all located
within the remote control’s compartment.

We would have preferred to see a dis-
tinct set of StarSight controls on the Sam-
sung remote. Both the CB1500 and the
VR8905 are easy to use, but the stand-
alone unit is more intuitive. We occasion-
ally found ourselves searching for the right
button when using the VCR remote,
something that never happened with the
CB1500.

CIRCLE 52 ON FREE INFORMATION CARD

Besides the remote control layout, the
main differences between using a Star-
Sight-equipped VCR and a stand-alone
unit are in the initial hookup and in record-
ing programs. Instead of the double in-
frared remote emitter supplied with the
stand-alone unit, the VR8905 comes with
a “cable box mouse”—a fancy name for a
mouse-shaped infrared remote emitter
used to transmit remote signals from the
VCR to the cable box.

When doing one-touch StarSight re-
cording using the VR8905, you are offered
a couple of extra options. You can extend
or reduce the length of a recording by
using arrow keys to change the end time;
there’s no need to record the following
show to catch those extra innings. The on-
screen prompt that appears when you hit
the REC button also offers you the chance
to change the tape speed (using the sp/sLp
button) before confirming the recording.

When recording a program using Star-
Sight, you can still watch a show on an-
other channel by pressing the Tv/vcr
button (but not if you have a cable box—
unless you add an A/B switch and want to
watch an unscrambled channel.) Either
way, you will not receive the StarSight data
on the channel you are now watching.

You don’t have to subscribe to StarSight
to be able to record programs on the
VR8905. You can still record the old-fash-
ioned way, although if a schedule conflict
appears, the StarSight programming will
take precedence. A nice feature of the
VCR’s timer programming screen is its
calendar display. The four arrow keys are
used to highlight the right date (and you’re
much less likely to input the wrong date
when you're actually looking at a calen-
dar). The arrow keys are also used to high-
light the day of the week for one-time
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recordings, or the “Mon-Fri” icon for re-
cording at the same time each week day.

Even though many of the features of-
fered by the VCR are not needed when
StarSight is activated, it’s nice to know
they are available. For instance, on-screen
programming makes it easy to set the time
and date manually, although you won’t
have to do so if you subscribe to StarSight,
which keeps the time and date current au-
tomatically, even taking into account
Daylight Savings. (Actually, you won’t
have to manually set the time and date even
if you don’t subscribe to StarSight, be-
cause the VCR has its own auto-set clock
feature.) Similarly, the VR8905 provides
its own timer recording list—a nice feature
that you’re not likely to use if you do all
your timer recording via StarSight. The
VCR also allows you to use on-screen
menus to select antenna or cable input;
program it to control your cable decoder
box; and add or delete channels.

It is a pleasure to use the VR8905 to
watch video tapes. Playback quality is ex-
cellent, and the picture is smooth and
clear. Even in still/pause mode, the picture
remains steady and undistorted, with any
blurring or jitters easily corrected using
the manual tracking buttons.

The VR890S5 also offers a host of conve-
nient search and playback options. The FF
and REW buttons can be used in either the
stop or the play mode. If you hold them
down while in stop mode, you can see the
high-speed picture search on screen. If
you hold them down while in play mode,
the VCR goes into “jet search,” in which
the searching speed is increased nine times
for tapes recorded at SP speed and 27
times for tapes recorded at SLP speed.

The jog dial/shuttle ring on the VCR’s
front panel and the pseudo-jog/shuttle (it’s



World's quietest and most
effective air purification system
finally available to the public!

Breakthrough air purification system uses negative ions to actively remove
contaminants better than any other filter and operate in total silence.

by Vicky S. Hindelang

‘ The success of Clearveil...is directly

attributed to the design of a sleek, silent
unit that removes sioke, microbacteria, dust
and viruses while replenishing negative ions to
levels found in clean, mountain air.”

~Gary Jones, Marketing Director, Clearveil Corp.

j [

!
=
()]
-
(%)
©
£

HEPA filters are rated
to remove contami-
nants as small as

.3 micron. But many
contaminants, includ-
ing dander, smoke
and viruses, consist
of smaller particles.
Clearveil's superior
collection system will
remove particles as
small as .001 micron.

You'll feel healthier.
Negative ions do more
than just remove the
harmful contaminants
from the air that you
breathe. They can
actually improve your
environment, making
it healthier and more
envigorating. Studies
have shown these ions
can help increase alert-
ness and ease tension.

Try it risk-free. Clearveil is backed by
Comtrad’s exclusive risk-free home trial. Try
it, and if you're not totally satisfied, return it
within 30 days for a full refund, “No Questions
Asked.” It also comes with a one-year manu-
facturer’s limited warranty. Most orders are

effective air purification method. But the tech-
nology behind Clearveil is significantly more
advanced. Scientific studies have shown

processed within 72 hours and shipped UPS.

o you have a problem with the air in
your home? Is it musty and stale? Do

you sneeze the second you walk in the

door? Are you bothered

by tobacco smoke, dust,
dander or odors? Trust
me...you are not alone.

But, because you
don’t want a bulky,
noisy air filter, you just
live with the problem.
A remarkable new
product is now avail-
able that ends this com-

ise: Cl il 250 After 168 that even HEPA filters miss.
promise: Clearvei s | hours of use, p
compact design rids | the Clearveil ENo m(.e.ss‘l Cleharvenld
your home of airborne | filter {A) has usﬁs a{posctrt]ve ty;c darge
ates in total silence. much more g

Proven technology.

dust than the
HEPA filter (B).

RVEIL ADVANTAGE

B No noise. Because it
doesn’t rely on a fan, Clear-
veil operates in perfect
silence, 24 hours a day.

B No misses. Because
it doesn’t draw air through
a filter, Clearveil catches
minute particles of dust

the unit once they have
collected dust.

Clearveil 250, a fanless
electronic air purifier, uses
patented microprocessor-
controlled ionization and
collection technology for
contaminate removal. This
method has been proven
superior to other air filters,
including High Efficiency
Particulate Arresting (HEPA)
filters. Clearveil is Japan's
market leader in air purifi-
cation devices, selling over
350,000 units since 1988.

The best method. In the
past, the HEPA filter was
considered to be the most

Clearveil releases
negative lons.

The negative ions comblne
with positively-charged
dust particles and

form a negatively-
charged unit.

Then a

collection
plate with a
posltive charge
attracts those
negatively-
charged units,
removing them from
your air and home.

Clearveil to be more effec-
tive in capturing a higher
percentage of even the
smallest contaminants.

HEPA filters have a cer-
tain level of permeability
because they must allow air
to pass through them. This
means that small dust par-
ticles including bacteria,
viruses, smog and tobacco
smoke are also free to pass.
But Clearveil’s non-per-
meable sheet doesn’t allow
those particles to escape.
This makes a big difference
to anyone concerned with
pure, pollutant-free air.

Energy efficient. Because
Clearvelil is so unobtrusive
you will want to run it all
day long. And since it only
uses about four watts of
electricity, you can! One
Clearveil unit, run-
ning 24 hours a day,
will only cost about
$4 a year! Just one
& Clearveil unit will

3 @"f purify a 250-square-

foot area. Additional

units can be purchased to

purify the air in larger
homes or office buildings.
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Guaranteed performance. We're so sure
you'll love what Clearveil does for your
environment that for a limited time we’re
offering it at the special introductory price
of $199. We guaran-
tee that you’ll notice
a difference in the air
you breathe. We also
guarantee that Clear-
veil will operate in
total silence. If you
don’t agree, return it
for a full refund, “No
Questions Asked.”

Clearveil is so com-

pact you can put it
just about anywhere!

Clearveil 250. .. ................ $199 s16 88K
Replacement sheets (12) .. ...... $20 2 S&H
For optimumn results, replace the sheet once a month.
Please mention promotional code 891-PL-6636.
For fastest service call toll-free 24 hours a day

800-992-2966
To order by mail, send check or money order for the
total amount including S&H (VA residents add 4.5%

sales tax). Or charge it to your credit card by en-
closing your account number and expiration date.

ERRITRENE
INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113
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actually a four-way toggle) on the remote
both allow one-touch playback at speeds
ranging from still picture to plus or minus
nine times normal play speed. Turning the
front-panel jog dial clockwise (to advance
the tape) or counterclockwise (to reverse)
while in pause mode creates frame-by-
frame, slow-motion, or normal playback
effects, depending upon how far the dial is
moved. The front-panel shuttle ring is used
during playback to change the speed. The
right and left arrows on the remote-control
shuttle also change the playback speed,
and can be used for slow-motion viewing.
The remote’s up and down arrows dupli-
cate the front-panel jog-dial’s functions
when in pause/still mode.

In playback mode, the up arrow doubles
as a skIP button, fast-forwarding through
30 seconds of recorded material per press
(six presses fast forwards through three
minutes) to skip past commercials—a val-
uable playback feature. The down arrow,
when pressed during playback, either re-
peats the last five seconds of the tape
(which comes in handy if you’ve overshot
your mark with the skip button) or returns
the tape to the 00:00:00 position and re-
starts playback from there. You can select
either option using the VCR Function
Menu.

The VR8905 offers the VHS Index
Search System (VISS), which automat-
ically inserts a mark on the videotape at
the beginning of each recording session.
Index marks can be located directly by
pressing the INDEX button and inputting
the number of the mark. If you don’t know
the number, the index scan and play func-
tion lets you fast forward or reverse the
tape, searching out all the index marks.
Each time a mark is found, the VCR goes
into play mode for a few seconds. The
index search is continued until the PLAY
button is pressed.

If you tape a block of programming, you
must record each show as a separate entity
if you want an index mark inserted at its
start. (That’s not a problem, of course, if
you use StarSight instead of traditional
recording methods.) But even without the
index marks, it’s easy to locate a specific
show within the recorded block using the
VR8905’s on-screen display.

Intended to help you monitor record-
ings, the display appears as a bar across the
bottom of the screen. In it is found a coun-
ter showing time elapsed,; the tape speed;
and the *“tape histogram,” a graphical rep-
resentation of the current position of the
tape. A second press of the DISP button
changes the display to show the time re-
maining.

Say you’ve recorded NBC’s entire
Thursday night lineup—beginning at 8
PM with “Mad About You” and ending at
11 PM, when “ER” is over—to watch
without interruption over the weekend.

When you start to watch, you realize the
first two shows are repeats. You can fast
forward directly to “Seinfeld” by watch-
ing the counter to see when an hour has
elapsed—no hit-or-miss blind searching.
(The elapsed time also appears on the
front-panel display, but that’s hard to see
from across the room.)

Several features facilitate editing and
dubbing. The VR8905 offers front-panel
jacks for connecting a camcorder or an-
other VCR. And selecting the tape-dub-
bing mode from the VCR Function menu
makes copying a tape from ariother VCR a
one-step procedure: You simply press PLAY
on the playback VCR and REC on the
VR8905 at the same time. In dubbing
mode, you can press the VR8905's P/STILL
button to edit out unwanted material. The
excellent picture quality in pause/still
mode, and frame-by-frame capabilities of
the jog/shuttle controls make it easy to do
precise edits.

The VR8905 is an excellent recording,
playback, and editing machine in its own
right. With the addition of StarSight cir-
cuitry, it would make a welcome addition
in any home video setup.

STARSIGHT WRAP-UP

StarSight is an idea whose time has
clearly come. And StarSight Telecast has
managed to bring that idea to fruition in a
timely, attractive, intelligent manner.

The statistics speak for themselves:
More than 59.3 million U.S. households
subscribe to a cable system offering at
least 30 channels and 7000 program
choices each week. The numbers of chan-
nels and program choices just keep ex-
panding. And while more than 75% of
households own at least one VCR, more
than 70% of all consumers still use their
VCRs just to play back rented movies—
they haven’t learned to program their
VCRs to record.

StarSight promised an interactive prod-
uct that would make television viewing
and recording easier, and they delivered
precisely as promised. It simplifies view-
ing choices, and makes recording a
breeze. It requires virtually no effort on
the part of the user, who never has to leave
the couch once the unit is connected. And
it is reasonably priced.

From a business standpoint, StarSight
Telecast made some smart moves—begin-
ning with patenting almost every aspect of
the system, including one-touch record-
ing, tuning to a show by title, pop-up
menus, and pop-up show synopses. (In
fact, DirecTv had to license some Star-
Sight technologies for use in the DSS on-
screen program guide and recording fea-
ture) The fledgling company also man-
aged to garner support—and financing—
from many of the biggest names in the
consumer-electronics, cable, and broad-
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casting industries.

It has been projected that by 1998,
thanks to licensing arrangements with
consumer-electronics giants and major ca-
ble operators, StarSight will be actively
reaching almost a quarter of all television-
owning households in the U.S. After using
StarSight, we think that estimate might be
too conservative.

STAND-ALONE STARSIGHT
(Continued from page 15)

ule grid. And we’re sure that the benefits
of using StarSight multiplies in direct pro-
portion to the number of channels re-
ceived.

Interacting with the StarSight guides re-
quired very little effort on our part. The
controls are largely intuitive, intelligently
arranged and labeled, and backed up by
on-screen prompts. We never found our-
selves wondering which button to push to
accomplish a certain task.

The StarSight CB1500 reduced some of
the arguing between the ‘‘hunters” and the
“gatherers” in our household. The hunters
could flip through the channels more
quickly and efficiently, the gatherers could
continue watching their program as the
hunters ““browsed” through pop-up de-
scriptions of the other channels’ offerings,
and both factions enjoyed scanning
through the grid and theme guides.

More important, StarSight gave us a
sense of total control over our video en-
vironment. Control is sorely lacking in
most American households, where up to
70% of viewers use their VCRs solely to
watch rented movies, never having master-
ed the art of time-shifted recording. Al-
though we don’t have that problem, we
must admit that, with StarSight, we never
experienced that twinge of worry (Did I set
it to start at 8:00 or 9:00?) that sometimes
accompanies standard recording tech-
niques. We also had the feeling, for the
first time, that we knew exactly what our
viewing choices were, and could make an
informed decision about the best show to
watch at any given time. =1

“Wow! That train is coming right at mel”




This Is Radio
PC Calling

RADIO ROCK-IT RDS. From ADS (Ad-
vanced Digital Systems) 13909 Betten-
court Street, Cerritos, CA 90703. Tel.
310-926-1928. Price: about $199.

So you think you have a multimedia
computer just because you have a CD-
ROM drive and sound card? Well, think
again. With Radio Rock-It installed, our
multimedia PC is now equipped with yet
another medium—a smart radio.

Like many workers these days, we
spend a lot of time in front of our comput-
ers. Not only at the 9-to-5 day job, but in
our home offices as well. To keep from
going absolutely crazy, we normally have
some music playing in the background
whenever we’re at our PC. Sometimes, it’s
a CD playing in our CD-ROM drive—that
is, if we’re not running any CD-ROM-
based application. Usually, however, it’s
the radio. Now, it’s Radio Rock-It, a new
plug-in “smart radio” card from Advanced
Digital Systems or ADS.

RBDS TECHNOLOGY

Just what is a smart radio? It’s one that
has support built in for the Radio Broad-
cast Data System (RBDS) standard. Al-
though you might not have ever heard of
RBDS, it is not really new. In Europe, a
similar system called RDS has been used
since the mid 1980s to provide such ser-
vices as alerting car radios to broadcast
traffic reports, or to assist in seeking sta-
tions by program format.

In the U.S., the RBDS standard was
announced in January 1993 at the Consum-
er Electronics Show, sponsored by the
Electronic Industries Association’s Con-
sumer Electronics Group (EIA/CEG). The
standard was developed by the National
Radio Systems Committee (NRSC),
which includes representatives from the
EIA and the National Association of
Broadcasters (NAB). The service is broad-
cast on the 57-kHz subcarrier of an FM
station’s signal.

RBDS is seen as a benefit for broad-
casters, manufacturers, retailers, and con-
sumers. RBDS benefits broadcasters by
allowing them to better identify them-
selves to listeners by displaying their call
letters and logos on RBDS-equipped radi-
os. For manufacturers and retailers, the
new features should translate to improved
sales as consumers upgrade their equip-
ment. For consumers, RBDS means im-
proved convenience—you never have to
stop at a country station again as you
search for top-40 hits when you’re travel-
ing out of town.

Up until now, RBDS has not become a
common, well-known, or sought-after fea-
ture on new receivers. Home RBDS re-
ceivers are available from Denon and
Onkyo, and mobile receivers are available
from about a dozen manufacturers, though
mostly only in European models or those
at the high end of the product Jine. Radio
Rock-It is the first such receiver available
for the PC.

The number of stations broadcasting the
RBDS information has grown steadily, and
now numbers about 250 stations and trans-
lators across the country. (See the accom-
panying table for a list as provided to us by
the EIA)

Unfortunately, as became evident dur-
ing our tests of Radio Rock-It, 250 stations
is only a drop in the bucket. Although we
live in a major metropolitan area, we were
in the reception range of only five potential
RBDS stations. That’s somewhat surpris-
ing, considering that a station can acquire
RBDS capability for as low as about
$2500.

However, the number of RBDS stations
will at least triple under a program under-
way by the EIA, which is planning to
jumpstart the industry by spending up to
$1 million to equip 500 FM radio stations
in the 25 largest metropolitan areas with
RBDS capability. About 85 percent of the
population will then be able to receive at
least one RBDS station. Delco, Denon,
and Pioneer are working with the EIA to
fund the project, and other companies are
expected to join the effort. Radio stations
that receive the equipment will provide air
time that will be used to run advertise-
ments and educational messages to inform
listeners about RBDS.

RBDS allows a variety of information to
be sent to compatible receivers. For exam-
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ple, a station’s call letters and logo or
nickname could be sent, along with the
program type or format. For network pro-
gramming, the receivers could receive in-
formation to re-tune to stations broadcast-
ing the same programming with better
reception. Right now in the U.S., we
would find the feature most valuable for
listening to National Public Radio’s “All
Things Considered” daily news broadcast
because many of NPR’s affiliates are low-
powered educational stations, and it is
easy to drive out of range of a broadcast.
RBDS-equipped receivers would poten-
tially be able to re-tune to a stronger sta-
tion, or a station’s translator, as you drove
into its range. As more stations create re-
gional and even national networks, trav-
elers will be able to appreciate the re-
tuning feature even more.

Another powerful feature of RBDS is
that radios could be commanded to auto-
matically tune to emergency broadcasts or
even traffic reports. In-car CD and cassette
players could be automatically muted so
that traffic or emergency alerts could be
heard. In addition, RBDS might be incor-
porated into the Emergency Broadcast
System, which the FCC is currently in the
process of updating. One of the potential
benefits is that RBDS could allow an emer-
gency broadcast to actually turn a radio on
in the middle of the night to sound an alert
about, for example, an approaching tor-
nado.

Users could easily scan for programs by
format type. The system supports 20 pro-
gram types: Top 40, Jazz, Religious Talk,
Soft Rock, Classical, News, R&B, Soft
R&B, Nostalgia, Classic Rock, Oldies,
Rock, Sports, Adult Hits, Country, Re-
ligious Music, Soft, Talk, Information,
and Any Type. Broadcasters could send
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information not only about their format,
but about recording artists, song titles, or
album titles.

Broadcasters could also potentially
send clock-synchronization signals, pag-
ing information, or other data, or even
advertisements to make RBDS more than
pay for itself.

ID LOGIC

When RBDS was originally proposed,
it had a couple of potential drawbacks.
First, of course, is that an RBDS receiver
would be useful only when a great major-
ity of stations—if not all—encoded their
signals with RBDS data. Second is the
problem of AM broadcasters—RBDS,
being an FM subcarrier, is not compatible
with AM.

A solution to both problems, called ID
Logic RDS, was developed by PRS Cor-
poration. It was adopted as part of the
RBDS standard in the U.S. ID Logic is
basically a database of the more than
13,000 radio stations, both AM and FM in
the U.S. and Canada. The database con-
tains the call sign, frequency, format, and
location of each.

In every market, radio stations change
format, call signs, and sometimes even
frequencies rather often. To combat that
problem, ID Logic contains the ability to
update its database. One station in each
market must be available to supply that
update information.

For ID Logic to work, you must have a
way of telling the receiver where it is. The
ID Logic database ROM contains a de-
scription of almost 7000 cities, so it
should be easy to find one near you. In
addition, it contains descriptions based on
latitude and longitude. The updatable
database RAM uses such information to
supersede the data in its ROM.

The RBDS standard allows five updat-
ing modes thaf manufacturers of RBDS
receivers can incorporate in their prod-
ucts. One potential mode would be to au-
tomatically update the receiver when it is
turned off, but before going to sleep. It
would then tune to the local station provid-
ing updates, and load the relevant data.
The same procedure could be done at
power up instead, or at a predetermined
schedule time, or when a receiver entered
a new territory. Manufacturers could also
provide a manual update key. Of course,
the data can update the AM band as well as
the FM band. In operation, a user would
not necessarily be aware of whether the
information was originating from the
tuned station or from the radio’s database.

RADIO ROCK-IT

Radio Rock-Itis the first RBDS receiver
for the PC. Although it provided a glimpse
of the power of RBDS, it also proved to be
extremely frustrating because of a plethora

of software bugs that plagued the first re-
lease. During our review, the software was
being revised. We tested a couple of up-
dates. Unfortunately, while they fixed
some problems, they created others.
Worse yet, the program consistently
chewed up system resources for no appar-
ent reason, leaving us with insufficient
memory to complete basic tasks—seem-
ingly regardless of how much memory we
had installed in a machine, and regardless
of whether we ran it on a 90-MHz Pentium
or a 40-MHz 386. Normally, we would
choose not toreview an item that presented
as many problems as Radio Rock-It did.
However, we are covering it here because
of the importance of RBDS technology,
and because Radio Rock-It has tremen-
dous potential—once ADS works out
some of the bugs in its software.

The Radio Rock-It card is rather easy to
install. The half-length card plugs into any
slot in your PC. There is only one jumper
on the board, which is used to select a
range of port addresses. No interrupts or
DMA settings are required. The jumper
has only two possible settings; the installa-
tion software configures everything else.

The rear panel of the card has five input
and output jacks: A mini phone jack is
provided for antenna input. Stereo mini
phone jacks are provided for processed
stereo out, unprocessed line audio out, and
line audio in jacks. A stereo mini phone

jack is also provided for RS232 data out.

A standard FM dipole “T” antenna,
terminated in a mini phone jack, is pro-
vided with the card. For the most part, that
antenna was useless. Because, by default,
it had to be positioned only a few feet from
the computer, it was easily swamped by
spurious signals radiated from the PC, es-
pecially on the lower end of the FM band.
(We tested the card in three mainstream
computers. Although each emitted dif-
ferent levels of interference, the dipole an-
tenna was unacceptable with each.)

An outdoor, roof-mounted antenna per-
formed better, although we still have some
complaints. First, we had to supply an F-
to-mini phone jack adapter. One should
have been included with the board. Sec-
ond, using an outdoor antenna didn’t com-
pletely eliminate interference. Some
showed up during disk writes and some
screen re-writes. It was audible on all but
the strongest stations. On some frequen-
cies, the interference was silent, but com-
pletely swamped the receiver. Of course,
the inside of a computer case is an ex-
tremely hostile environment for a radio
receiver. However, our experience leads us
to believe that ADS could have done a
better job of shielding the tuner.

The stereo-out jack feeds processed au-
dio to your speakers. If you desire, the
output of your sound card can be fed
through the Radio Rock-It to take advan-
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The main Radio Rock-It dlsplay—when it works—shows an abundance of information
including the call sign, frequency, format, signal strength, and volume level. The
station can also choose to send a 64-character message. Many receivers will show
such messages as scrolling displays. As you can see here, the ADS attempt to break
the message into two lines creates awkward word wraps, and the loss of characters.
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ALABAMA

WZYP-FM 1043  Athens
WRJIM-FM  93.7 Geneva
ARIZONA

KKFR-FM 923 Phoenix
KSLX-FM  100.7  Scottsdale
CALIFORNIA

KSIQ-FM  96.1 Brawley
KLON-FM  88.1 Long Beach
KKGO 105.1  Los Angeles
KPCC-FM  89.3 Los Angeles
KTWV-FM  94.7 Los Angeles
KCRW-FM  89.9 Los Angeles
KATM-FM 1033  Modesto
KHOP-FM 1041 Modesto
KNPR-FM* 88.1 Ridgecrest
KSFM-FM 1025  Sacramento
KPBS-FM 895 San Diego
KPLM-FM  106.1  Palm Springs
KYXY-FM  96.5 San Diego
KKHI-FM  95.7 San Francisco
KDFC-FM  102.1  San Francisco
KEAR-FM  106.9  San Francisco
KECG-FM  88.1 San Francisco
KALW-FM 917 San Francisco
KKSF-FM  103.7  San Francisco
KCBX-FM  90.1 San Luis Obispo
COLORADO

KMUI-FM  100.3  Denver
KCFR-FM  90.1 Denver
CONNECTICUT

WSHU-FM 911 Fairtield
WPKT-FM 905 Hartford
WHCN-FM 1059  Hartford
DISTRICT OF COLUMBIA

WAMU-FM  88.5 Washington
WETA-FM 909 Washington
WDCU-FM  90.1 Washington
WGAY-FM  99.5 Washington
FLORIDA

WAPN-FM  91.5 Daytona Beach
WSFP-FM  90.1 Ft. Myers
WAOA-FM  107.1  Melbourne
WLRN-FM  90.3 Miami
WTMI-FM 931 Miami
WMFE-FM  90.7 Orlando
WOCL-FM  105.9  Orlando
WUFT-FM 891 Gainesville
WOWW-FM 107.3  Pensacola
WFLZ-FM 933 Tampa
GEORGIA

WDMG-FM 99.5 Douglas
WSTR-FM  94.1 Smyrna
WABE-FM  90.1 Atlanta
WCLK-FM 919 Atlanta
WKLS-FM 961 Atlanta
ILLINOIS

WCIL-FM 1015  Carbondale
WLRW-FM 945 Champaign
WBEZ-FM 915 Chicago
WKKD-FM  Qldies 96 Chicago
WXRT-FM 931 Chicago
WLS-FM 947 Chicago
WNUA-FM  95.5 Chicago
WNU-FM  90.5 DeKalb
WLLR-FM 101.3  East Moines
WAAG-FM 949 Galesburg
WSWT-FM 1069  Peoria
WDBR-FM 103.7  Springfield
WGFA-FM  94.1 Watseka
WPGU-FM  107.1  Urbana
*Translator

Source: EIA

INDIANA
WSHW-FM  69.7
WENS-FM 971
WZPL-FM 995
WITZ-FM 1047
WIWZ-FM 927
WWKI-FM  100.5
WMRI-FM  106.9
WLEZ-FM  102.7
WXKE-FM  103.9

I0WA

KRVR-FM  106.5
KMFG-FM  103.3
WMT-FM 965
KOEL-FM  92.3
KUOO-FM  103.9
KAYL-FM 1015

LOUISIANA
WGGZ-FM 981
KFXY-FM  96.7
WLMG-FM  101.9
WMYZ-FM 957
KCIL-FM 1075
KMJJ-FM  100.1

MASSACHUSETTS
WAAF-FM  107.3
WBUR-FM  90.9
WGBH-FM  89.7
WBCN-FM  104.1
WMUX-FM  106.7
WBOQ-FM 1049
WBCS-FM  96.9

MARYLANO
WHFS-FM 991
WEAA-FM  88.9
WIYY-FM 979
WXYV-FM  102.7
WETH-FM~ 89.1

MICHIGAN
WIOG-FM  102.5
WLLZ-FM  98.7
WKQI-FM 955
WJLBFM 979
WQRS-FM  105.1
WDBM-FM 88.9
WKAR-FM  90.5
WLAV-FM  96.9
WKLQ-FM 945
WRKR-FM  107.7

MINNESOTA

KBEM-FM  88.5
KNOW-FM  91.1
KSJN-FM 995
KSTP-FM  94.5
KTIS-FM 985

MISSOURI
KYYS-FM 1021
NEBRASKA
KESY-FM 1045
NEVADA

KKLZ-FM  96.3
KNPR-FM  89.5
KNPR-FM* 88.7
KNPR-FM* 91.7
KOMP-FM  99.3
KNPR-FM* 88.7
KNPR-FM* 89.5
KNPR-FM* 88.7
KNPR-FM* 88.7
KBUL-FM  98.1
KNEV-FM  95.5

Frankfort
Indianapolis
Indianapolis
Jasper
Kokomo
Kokomo
Marion
Terre Haute
Ft. Wayne

Davenport
Des Moines
Cedar Rapids
Oelwein
Spirit Lake
Storm Lake

Baton Rouge
Morgan City
New Orleans
New Orleans
Houma
Shreveport

Boston
Boston
Boston
Boston
Boston
Gloucester
Newton

Annapolis
Baltimere
Baltimere
Baltimere
Hagerstown

Bay City
Detroit
Detroit
Detroit
Detroit

East Lansing
East Lansing
Grand Rapids
Holland
Portage

Minneapolis
St. Paul
St. Paul
Minneapolis
Minneapolis

Kansas City

Omaha

Las Vegas
Las Vegas
Bouider City
Beatty
Henderson
Indian Springs
Laughlin
Moapa Vatley
Pahrump
Reno

Reno

KNPR-FM* 88.1
KNPR-FM* 105.1
KLUC-FM* 98.5
KFMS-FM  101.9
KWNR-FM  95.5
KEYV-FM  93.1
KRRI-FM  105.5
KOMP-FM 923
KEDG-FM 1035
KFBI-FM  107.5
KYRK-FM  97.1
KLNR-FM* 91.7
KTPH-FM* 91.7
KEYV-FM* 103.5

NEW JERSEY
WFPG-FM  96.9
WKDN-FM  106.9
WBGO-FM 883
WFME-FM 947
WNNJ-FM 1037
WPAT-FM 931
WADB-FM  95.9
WCHR-FM 945
WBSS-FM  97.3

NEW MEXICO
KKOB-FM  93.3
KKSS-FM  97.3

NEW YORK
WAMC-FM  90.3
WGY-FM 995
WZRQ-FM  102.3
WSKG-FM  89.3
WHTZ-FM 1001
WNEW-FM 1027
WNYC-FM  93.9
WBEE-FM 925

NORTH CAROLINA
WUNC-FM 915
WCXL-FM 1041

NORTH DAKOTA
KSSS-FM 1015
KDVL-FM  102.5
KFNW-FM  97.9
KNOX-FM  94.7

OHIO

WOUB-FM 913
WGUC-FM  90.9
WVXU-FM 917
WWNK-FM  94.1
WCLV-FM 955
WCPN-FM  90.3
WGAR-FM  99.5
WENZ-FM  107.9
WKSU-FM  89.7
WLTF-FM  106.5
WLVQ-FM  96.3
WDFM-FM 981
WKRJ-FM* 915
WGLE-FM  90.7
WKKO-FM  99.9
WGTE-FM 913
WKRW-FM* 89.3
WHIZ-FM 1025
WOUZ-FM 901
WGLE-FM  80.7

OKLAHOMA
KSYE-FM  91.5
KIRQ-FM  98.1

OREGON

KYTE-FM  102.7
KOPB-FM 915
KKRZ-FM  100.3
KMCQ-FM 1045
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U.S. RBDS RADIO STATIONS

Scotty’s Junction
Searchlight
Las Vegas
Las Vegas
Las Vegas
Las Vegas
Las Vegas
Las Vegas
Las Vegas
Las Vegas
Las Vegas
Panaca
Tonopah
Laughlin

Atlantic City
Camden
Newark
Newark
Newton
Patterson
Paoint Pleasant
Trenton
Millville

Albuquerque
Santa Fe

Albany
Albany
Albany
Eimira
New York
New York
New York
Rochester

Chapel Hill
Kill Devil Hills

Bismark
Devil's Lake
Fargo
Grand Forks

Athens
Cincinnati
Cincinnati
Cincinnati
Cleveland
Cleveland
Cleveland
Cleveland
Cleveland
Cleveland
Columbus
Defiance
New Philadeiphia
Toledo
Toledo
Toledo
Wooster
Zanesville
Zanesville
Lima

Frederick
Lawton

Newport
Portland
Portland
The Dalles

PENNSYLVANIA
WRTI-FM* 971

WITF-FM 895
WRVV-FM  97.3
WROZ-FM 1013
WDAS-FM 1053
WFLN-FM 957
WHYY-FM  90.9
WIOQ-FM  102.1
WMGK-FM 102.9
WMMR-FM 93.3
WPLY-FM  100.3
WRTI-FM 901
WUSL-FM  98.9
WWDB-FM 96.5
WXPN-FM 885
WXTU-FM 925
WDUQ-FM  90.5
WRTI-FM* 97.7

RHODE ISLAND
WWBB-FM 101.5
WHJY-FM 941

TENNESSEE
WYPL-FM  89.3

TEXAS

KEAN-FM 1061
KNLE-FM  88.1
KTTX-FM  106.1
KTEX-FM  100.3
KKYS-FM  104.7
KORA-FM  98.3
KTEX-FM  106.9
KAYD-FM 975
KOXY-FM  94.1
KYKR-FM  95.1
KCBI-FM 909
KERA-FM  90.1
KBNA-FM  97.5
KILT-FM  100.3
KUHF-FM 887
KJMZ-FM  100.3
KOOI-FM  106.5
KYKX-FM  104.5
KCRN-FM  93.9
KXTN-FM  107.5
WACO-FM  99.9

UTAH

KSOS-FM  106.9
KSOS-FM* 921
KSOS-FM* 96.7
KISN-FM 971
KSOS-FM*  98.3

VIRGINIA
WLTY-FM* 95.7
WNVZ-FM  104.5
WESR-FM  103.3
WKOC-FM  93.7
WCDX-FM  92.7

WASHINGTON
KFAE-FM  89.1
KISW-FM  99.9
KUOW-FM 949
KMPS-FM  94.1
KVTI-FM  90.9
KDRK-FM 937
KEZE-FM  105.7
KRPM-FM  106.1

WISCONSIN

WIZM-FM 933
WERN-FM  88.7
WUWM-FM 89.7
WMYX-FM 991
WMSE-fM 917

Allentown/
Bethlehem
Harrisburg
Harrisburg
Lancaster
Philadelphia
Philadelphia
Philadelphia
Philadeiphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Pittsburgh
Reading

Providence
Providence

Memphis

Abilene
Austin
Brenhane
Brownsville
Bryan
Bryan
Bryan
Beaumont
Beaumont
Beaumont
Dallas
Dallas

El Paso
Houston
Houston
Irving
Jacksonville
Orange

San Angelo
San Antonio
Waco

Ogden

Salt Lake City
Salt Lake City
Salt Lake City
Utah County

Norfolk
Norfolk

Onley

Virginia Beach
Richmond

Richland
Seattle

Seattie

Seattle
Seattle