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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 .micoee
] ]
u Electronics Workbench.
*30 day money-back guarantee — i
Free unlimited technical support _Ta W £ N
T
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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

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

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 |
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.

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.

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
L

e

e T e R T

e

-

St

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 -

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

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.

Learn theory, SklllS °

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

\ 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.
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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!
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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
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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.

L L

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
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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
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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

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.

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 everythlng is working as it
should, you’ll receive on-screen congrat-
ulations for becommg 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, Channel 13, WNET,
and that there was one hour and 28 minutes
left to the current program “Congressional
Hearings on Whitewater.” A second press
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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.

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.

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-

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

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.
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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.

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-

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-

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.



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

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-Tacoma
Spokane
Spokane
Tacoma

LaCrosse
Madison
Milwaukee
Milwaukee
Milwaukee

$91U0.108(3 Jeindod ‘G66 L JOqUISAON



November 1995, Popular Electronics

N
N

tage of its five-band graphic equalizer and
its built-in SRS (Sound Retrieval System)
processing. If all sound is routed through
the receiver, only one set of speakers is
required.

The audio-out jacks send unprocessed
stereo audio out to either your sound card
or to another device such as a cassette deck
for recording, while the line-in jack ac-
cepts input from a sound card or other
external audio source for processing.

The RS-232 jack is provided for com-
mercial uses of the card. It allows data to
be sent to an external device such as a
printer, or an electronic sign. The feature is
not available without special software.
However, ADS plans to enhance the soft-
ware to provide such features as the control
of multiple-disc CD players.

The software is installed in the tradi-
tional Windows style. The resulting pro-
gram group contains three applications:
Radio Rock-It, SoundStation, and ID Ra-
dio. The Radio Rock-It application pro-
vides a user interface to the tuner board
that includes a radio control panel, an
equalizer/enhancement module, and a
CD-player controller. Each can be “turned
off”” so that it is not displayed. Optionally,
a small *“remote control” lets you control
the system.

The main radio display looks like a so-
phisticated receiver. It has such buttons as
MUTE, TUNING, SCAN, SEEK, BALANCE
VOLUME, and a set of eight memory-preset
buttons that can be used to store 16 stations
in memory. They operate just as you would
expect them to on a standard receiver.
There are also a couple of buttons that you
might not be familiar with.

First is PTY SEL, which selects the pro-
gram type that you want to search for.
Second is TA, which lets you search for
traffic announcements, and, if you want,
automatically record them to your hard
disk.

Searching for program type is conve-
nient. If you want, for example, to bypass
all stations except for those that normally
play classic rock, you can simply set the
program type to CLAS ROCK. Press one of
the SEEK keys, and the radio will stop at the
next station up or down the dial that plays
classic rock. Unfortunately, there is a
room for error here—when an RBDS sta-
tion doesn’t send the right program type
data, for example. For most of the stations
in our area, that wasn’t much of a problem.
WNEW-FM rarely plays anything other
than what fits into the ROCK program type.
However, WNYC, another RBDS station,
broadcasts a variety of programming. Dur-
ing the day, it’s programming schedule is
largely classical music, which is what
showed up in our display. However,
CLASSICAL also showed up during “Fresh
Air,” a show of interviews, or during the
NPR newscasts.

Along with format, call sign, and logo,
stations are free to transmit up to 32
characters. WNYC, for example, sends:
WNYC-FM NEW YORK PUBLIC RADIO CLAS-
SICAL MUSIC AND NPR NEWS. At least that’s
what we assume that the station was send-
ing. The software didn’t quite get it right
and an awkward line break repeated some
letters, and dropped others.

The SoundStation application is de-
signed to control the mixing levels of the
sound devices in your PC, and also to
control the CD player. Although some
users will undoubtedly find it useful
others who have become familiar with
their existing audio mixer will probably
want to simply ignore SoundStation.

The third application, ID Radio, not
only controls the ADS tuner module, but
also demonstrates the power of the ID
Logic portion of the RBDS standard. In
fact, the software contains a complete
database of all AM and FM stations in the
U.S. and Canada. As mentioned earlier,
ID Logic works for both AM and FM sta-
tions. However, when ID Radio is switch-
ed to the AM simulation mode, the tuner
board is silenced.

The first task is to set your home loca-
tion by choosing your state or province,
and the closest city. (That is similar to

‘what should be done with the Radio Rock-

It software, except that in this application,
it works.)

In the FM mode, the software works to
control the Radio Rock-It board com-
pletely. You can tune a frequency directly
from a normally hidden keyboard (some-
thing that the Radio Rock-It software
doesn’t allow), tune up and down one step
atatime or scan through the band. You can
scan by format, and even search for a sta-
tion by call sign. Once you find that loca-
tion, you can instantly “skip” there to find
other stations in that location.

Okay, most people probably don’t have
any use for that. But readers of Popular
Electronics probably do. Every summer,
when the door to FM skip opens up, it is
possible to receive stations from hundreds
of miles away. From our location on Long
Island, NY, we’ve received stations from
as far away as Virginia and Florida. Be-
cause those “‘doorways” normally open up
to a particular area at any given time, we
could use the travel feature of the ID Logic
receiver to scan through the band and log
other stations that might be receivable
here.

The ID Logic receiver also lets you
probe some of the technical areas of the ID
Logic technology. For example, by click-
ing on the dot of the “i” in the ID Logic
logo, you can get information about the
grid in which your city is located. Far
geographical reference, the continent is
divided into a matrix of rectangles of 1%
degree latitude by %2 degree longitude.

That grid location tailors the database to
determine which stations will be displayed
at any given location.

Here is where we found ID Logic to be
something less than perfect. From our
Long Island location, we could tune into a
station and be presented with the wrong
call letters. By setting the “tuning sen-
sitivity” to DX or DX2, we could be pre-
sented with a variety of choices, of which
we could select one. Forexample, we often
listen to WKCR, 89.9 MHz, which ori-
ginates from Columbia University and of-
fers an eclectic programming lineup
(called “‘variety” by ID Logic) that in-
cludes perhaps the nation’s finest jazz pro-
gramming.

Based on our location, the station that
ID Logic thought we should receive was
WWEB, from Wallingford, Connecti-
cut—a station we've never received. Only
in the DX? setting did we get other
choices: WQTQ in Hartford, WRLI! in
South Hampton, Long Island, WSUF in
Noyack, Long Island, and, finally, WKCR
in New York. From our real-world experi-
ence, Grid 5052 needs a little fine tuning
to torrespond to actual reception condi-
tions.

If the previous example was an isolated
case, we wouldn’t mention it. But once we
moved outside the power-house stations,
identification became a little too much of a
hit-or-miss situation for our tastes. Of
course, as more stations incorporate
RBDS subcarriers to their signals, the po-
tential for errors will decrease, and ID
Logic will do what it was intended to excel
at: filling in the gaps.

On the other hand, we were impressed
by the great database of station data made
available by ID logic. Readers with Inter-
net access who have an interest in such
data might want to browse the home page
of PRS Corporation, the company respon-
sible for ID Logic. The URL is:
http://www.hk.net/prs

The one big drawback of the ID Logic
receiver is that the data is static—unless
you manually edit it. The Radio Rock-It
software is supposed to combine the bene-
fits of ID Logic with the automatic updat-
ing made possible by RBDS. Perhaps by
the time you read this, ADS will have
worked out the problems with the software
supplied with the tuner. We hope so.

We were impressed enough with the
ADS Radio Rock-It package to consider it
worthy of coverage despite its numerous
bugs. Although the package was appar-
ently rushed to market without adequate
testing, we know that the company is hard
at work trying to get things patched up.
However, if we bought the unit (an evalua-
tion sample was provided to us) we would
definitely have sent it back for a refund. If
you buy Radio Rock-It, make sure that you
have that option. a



By Marc Spiwak

A Game With
A Mission

ECO East Aica trasports p

ayers tousas of mtls around

MULTIMEDIA
WATCH

One of the nice things
about multimedia is
that it can take you away
from your office, away from
your PC, and off to distant
places. It does that through
redlistic animation, sound
effects, and more. Its frue
that video games in gener-
al have always fried to
simulate different experi-
ences. For example, flight
simulators have allowed
game players to “take
flight” for years. And driving
games have turned plenty

the world to preserve wildlife on the brink of destruction.

of kids into skilled race-car
drivers well before they
could ever drive a real car.
Outer space isn't even off
limits to PC users.
Shoot-em-up games
have been around since
the advent of arcades.
Those games let someone
handle a “weapon” without
putting themselves or any-
one else in danger. Also, if
you should end up getting
“kited” instead of the crea-
ture you were shoofing at,

is not such a big deal and
you get 1o fry again.

Shooting games have
come a long way from the
old hit-the-clown-in-the-
face-with-water setups. To-
day games such as Doom
and other similar titles put
the player in the center of
the action with excellent (or,
depending on your point of
view, disgusting!) graphics
and redalistic killing noises.
Those games simply could
not be without the power of
today’s PCs; you need a
fairly powerful CPU to run
the games at optimum
speed.

Games don‘t have to be
high-tech to be fun. The old
Pong game certainly was
entertaining for its time,
even though there were no
fancy graphics. And action
games hold their own as
long as they deliver fast
action. You don‘t need ul-
fra-realistic graphics in a
fast-moving gume because
the action distracts the
players aftention from the

| screen details. Driving

games can be fun as long
as there's a fast-moving
black line to follow and
some screeching noises
here and there.

ANOTHER LAND

While action games can
be fun without fancy graph-
ics, @ game that purports to
take one to another land
had better do a good job
of simulating that land. es-
pecially if fast-moving
screen action is not a pri-
ority. What's interesting is
that a game intended to
immerse a player in real-
fime video or animation re-

quires a lot more
computing horsepower
than does a game with
high-speed action and low-
resolution graphics.

Take, for example, ECO
East Africa from V! Publish-
ing. That game transports
players thousands of miles
around the world to East
Africa, where the mission is
to preserve wildlife on the
brink of destruction. While
the game does not require
what would today be con-
sidered a state-of-the-art
machine, it does require a
minimum of a 486/25 or
better, 4 megabytes of
RAM, and 256-color VGA
graphics.

ECO East Africa is an en-
vironmental-simulation CD-
ROM that produces realistic
images of East Africa. Play-
ers experience how
beautiful and fragile life
can be in a wildlife pre-
serve, The game starts with
the player arriving in a fic-
fional game park called
Ethemba, which is modeled
after the Serengetti in East
Africa.

Players can choose the
tourist mode where they
can simply view Ethemba’s
beautiful grassiands, moun-
tain ranges, animals, and
more, and see how chang-
ing seasons and food
supplies affect the wildlife.
Someone who wants to do
more for the wildlife can
choose to play in the
game-warden mode,
where they must actively
manage the park.

The game warden has
important decisions to
make, and his own back to
watch as well. One imme-
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diately learns that the
previous warden was killed
by poachers who have also
dangerously depleted the
animal population. With
limited financial resources,
the warden must hire park
personnel; make improve-
ments; and purchase food,
weapons, and other neces-
sities. Changing seasons
bring poachers, govern-
ment interference, and
unpredictable weather,
Those factors make it diffi-
cult to balance Ethemba’s
delicate ecosystem.

The warden is given an 8-
page journal, in which trav-
el, budget, staff, supplies,
park improvements, and
population must be docu-
mented. A running count of
animals and tourists is also
kept in the journal. The war-
den makes decisions based
on information from news-
papers, radio transmissions,
letters, and the previous
warden’s diary.

The game combines ele-
ments of photography and
hand-drawn animation to
create 12 species of ani-
mals and their habitats. Also
seen are lightning storms,
sunsefts, star-filled nights,
and sunrises. Authentic Af-
rican music featuring the
Nigerian Talking Drum En-
semble completes the
picture of East Africa.

The more money the
warden can raise by in-
creasing global awareness
of Ethembaq, the easier it is
to contain poachers, build
improvements, and keep
everyone happy. But funds
can dry up quickly. The war-
den is doing a good job
when animals start to ap-
pear in the park. Even if
animals do return, however,
poachers can come in and
ruin your day and the park.
The warden’s job is not an
easy one.

ECO East Africa has a
street price of about §45,
That's a tot less than what a
real safari trip through Af-
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Enjoy a game of golf almost anywhere in the world with one of
Access Software’s ultra-realistic, computer golf-simulation

games.

rica costs. If you'd like to see
East Africa, and maybe
even try your hand at sav-
ing the wildlife there, then |
urge you to visit ECO East
Africa today.

LET’S PLAY GOLF
Speaking of travel, lefs
go off somewhere and play
golf. The question is, where
would you like to play? Ac-

cess Software is big info
golf-simulation games with
its Links 386 CD game in
particular. Links does an ex-
cellent job of simulating the
golfing experience by let-
ting players play on two
different courses: Harbour
Town Golf Links on Hilton
Head Island, South Caro-
lina, and Banff Springs
Resort Course in Albertq,
Canada. Its almost as
though you were watching
golf on television, except
that you're the guy swinging
the club.

Links 386 CD features a
digital sound track that in-
cludes music and
commentary. The talents of
comedian Bobcat Goldth-
wait are heard as your
personal golf caddie; there
are two soundfracks o
choose from depending on
how much ridicule you can
stand—or deserve.

The best thing about the

CD-ROM version of the
game, though, is the simu-
lated aerial fly-by’s of each
course. The fly-bys are each
over 200 megabytes in size,
sO they only fit on the CD.
Fly-by’s are at an altitude of
about 50 feet and give
“helicopter views” of the
courses. All for only $49.95,

Another nice thing about
the Links line of computer
golf games is that you can
buy new courses to play on
when you get tired of Har-
bour Town Goif Links and
Banff Springs Resort Course
or just want to try some
fresh ground. The add-on
courses are being released
on CD-ROM now, and each
CD includes a fly-by of the
course. Devils Islkand Fan-
tasy Course rises from
crystal blue waters in the
middle of the Bermuda Tri-
angle. Its a tough course
but the scenery makes it all
worthwhile. Prairie Dunes
Country Club duplicates
the actual course in
Hutchinson, Kansas, which is
ranked among the top 20
golf courses in America. The
add-on courses are $29.95
each,

NEW STUFF

Let's continue on our top-
ic of sports as we check out
this month’s line-up of the

VENDOR INFORMATION |

Access Sof-ware

4910 W. Amelia Earhart Drive

Salt Lake City, UT 84116
CIRCLE 60 ON FREE
INFORMATION CARD

Edmark Corporation
6727 185th Ave. NE,
PO Box 3218

Redmond, WA 98073
CIRCLE 61 ON FREE
INFORMATION CARD

Hearst Business Publishing
645 Stewart Avenue

Garden City, NY 11530
CIRCLE 62 ON FREE
INFORMATION CARD

tV1 Publishing
7500 Flying Cloud Drive
Minneapolis, MN 55344
CIRCLE 63 ON FREE
INFORMATION CARD
Microsoft Corporation
One Redmond Way
Redmond, WA 98052
CIRCLE 64 ON FREE
INFORMATION CARD
MySoftware Company
1259 Ei Camino Reai
Suite 167
Menlo Park, CA 94025
CIRCLE 65 ON FREE
INFORMATION CARD
Stormfront Studios
4000 Civic Center Drive
Suite 450

San Rafael, CA 94903
CIRCLE 66 ON FREE
INFORMATION CARD

new and inferesting. Base-
ball fans will want to check
out Stormfront Studios’ Tony
La Russa Baseball 3 on CD-
ROM. The disc integrates
high-resolution graphics, 3D
models, photographs, dig-
itized speech, music, video,
and, of course, baseball,
The game features TV-style
graphics and accurate rep-
resentations of all 28 major-
league stadiums, which
have been rendered from
3D models. With digitized
play-by-play commentary,
this is very close to real
baseball, and you'll never
get rained out, Tony La Rus-
sa Baseball 3 is priced at
$59.95,

Geared toward children

{Continued on page 90)
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By Dan Karagiannis

A World of
Information

Netscape - [Harri

NET WATCH

elcome to a new

monthly column! From
this issue on, Popular Elec-
tronles will be bringing you
information on some of the
hottest sites (both elec-
fronics-related and
general-interest) on the In-
ternet, and what the best
ways to get to them are. if
you're connected to the
“Net” and have access to
the World-Wide Web, get
ready for some fun. If you're
not online yet, what are you
waiting for? (Check out the
“Investigating the Internet”
article, found elsewhere in
this issue, if you need some

Prodet:

informations

The Search feature of the Harris Semiconductor home page lets
you find data sheets for that elusive part you've been looking for.

fips on getting onto the
Net)

But what is the internet?
We've all been hearing
more and more about it
lately. Within the past year,
a (literally) virtual revolution
has swept the globe. Each
day, more and more com-
puter users are entering the
world of cyberspace to find
and exchange information
on a variety of topics rang-
ing from astrology to
zoology. The Net is the me-

dium for that transfer.

Now, what few peopie
know is that even though
the Net has been hyped in
the press only recently, it
actually has been around
for quite a while. It all start-
ed in the late 1960s as a
government networking ex-
periment to link together
military and university com-
puters. The tiny network that
resulted in 1972 was calied
ARPAnet, and consisted of
approximately 50 comput-
ers when it was functional.
(For a closer look at the
history of the Internet, see
the “Investigating the Inter-
net” article)

Several developmental
steps later, the Internet has
become a network of net-
works, connecting millions
of computers/servers, with
about 30-million users log-
ging in around the world
through providers. But what
are all those machines and
their users accompilishing
when connected to the In-
ternet? )

Perhaps a better ques-
tion would be “what arent
they accomplishing?” The
Internet grows in leaps and
bounds each day, and
more and more types of
fransactions are being per-
formed there. People shop,
do research, play games,
and even meet each other
on the Net.

So, as you might imagine,
Qs a result of the world
being brought together
online, there’s bound to be
something of interest for ev-
eryone on the Net,
including hobbyists. Lets get
fo some of those goodies.

ELECTRONICS SITES
One of the greatest
things about the Internet is

all the free stuff you can
download. This month, we'll
take a look at a couple of
places on the Web where
electronics enthusiasts can
find both useful software
and data.

Note: Those who wish to
visit the Web sites described
in this column each month
can look at the “Hot Links”
box for URL (Uniform Re-
source Locator) addresses.
Just enter the URL of a site
you'd like to visit in the URL
command line in your Web
browser and you're on your
way.

First up is ivex Design In-
ternational’s Web site; ivex is
the company that man-
ufactures the popular
WinBoard PCB Layout and
WinDraft Schematic Cap-
fure software. The vex site
was created to give its cus-
fomers a way to access
information about new
products and software revi-
sions (including bug fixes),
but best of all, it also pro-
vides an FTP (File Transfer
Protocol) link for downioad-
ing shareware versions of
the programs just men-
tioned. Those are fully
functional versions with
100 pirvpad limitation. (Un-
limited versions of the
software are available for a
registration fee; more infor-
mation on registration is
available at the site as well)

What | also liked about
the Ivex site was the fact
that they provide links to
some of their competitor’s
Web sites. Even though
there were only a couple of
other links at the time of this
writing, vex claims that they
will add any that they are
made aware of. That way,
cybernauts can see what
electronics-design software
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Point Communications has found a way to make surfing the Net
easy for the beginner. Read some reviews of sites or let them take
you by the hand on a tour of the Web.

they like for themselves,
without having to spend
time searching for other
vendors.

If you want another place
to go for software links, try
the Electronic Design Soft-
ware page. You can
download such programs
as PADS Logic and PADS
PCB, as well as link to other
sites for math software. Let’s
face it, no hobbyist likes
doing electronics math!

So, let’s say you want to
use the software just men-
tioned to design a project.
In keeping with the spirit of
electronic design, flipping
through piles of paper data
books to find information
on a particular semicon-
ductor is simply not
acceptable. Wouldn't it be
much easier to be able to
enter a part number and
get a manufacturer’s data
sheet on your computer’s
screen?

NqQw you can, without
using expensive CD-ROMs
that must be updated (for
even more money) at least
once a year. Just visit the
Harris Semiconductor site
on the Web. It has the best
search engine that I've
found so far for ICs and
other semiconductors.

The Harris Semiconductor
Search feature works like

this: Just enter a part
number, like "4093,” and
you'll be presented with in-
formation on which Harris

part matches up. You'll also |

be presented with a link to
a downloadable Adobe
Acrobat file of the actual
data sheets from the Harrls
book containing the part.
Information on all parts
might not be available, but

you should be able to solve |

most design problems with
the information you find
here.

Speaking of problems, if
you don't have Acrobat you
obviously can't view the
data sheets. Well, no need
o worry, you can download
a shareware version using a
link at that site as well.

Once you have selected
a part according fo its de-
scription on your computer
screen, you'll most likely
want to buy the actual unit
itself. The Harris page
makes that easy, too. Just
click on the Contact Us
button on the screen and
you'll be presented with a
few options for getting in -
touch with the company
(including, of course, e-
mail).

Just be warned, you
might find yourself spend-
ing some time at that site.
There really is a lot of useful

information there to aid in
electronic design, inclucing
a Design Support link that
lets you access application
notes, tech briefs, design
software, and even a lex-
icon or compendium of
electronics-related terms
and their déefinitions.

HOT SITES

First up in our coverage
of non-electronics oriented
sites is the Point Communi-
cations page. Actually, its a
site that helps you find
other sites. By logging on,
you can see what the most
popular Web pages are,
read reviews of them, and
even read what their Point

good links and clips? Is the
information accurate and
complete?

The second factor is Pre-
sentation. Is the page
attractive, colorful, and
easy to use? “Does it lead
visitors through the informa-
tion nicely? Does it use
multiple media? Is it
unique?”

Finally, pages are rated
on Experience. In fact, this is
what Point considers to be
its key rating. Is the page
fun? Is it worth the time
spent on line? "All things
considered, does the site
deliver the goods?”

Also, if you enter the Point

Netscape - [Sch7l Channe!l: The Dominion}
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The Sci-Fi Channel's Dominion site will link you to a world of
information dealing with almost every techie’s favorite type of
fiction.

Survey ratings are on a
scale of 0 to 50 (those
ratings are compiled from
surveys that you can partici-
pate in).

According to Point Com-
munications, “a score of 50
would indicate perfection,
but is really only a the-
oretical score; we don't
expect anyone to score 50
unless God Himself starts up
a Web site. And He's proba-
bly having frouble getting
phone lines installed.”

The 0 to 50 scale applies
o three areas: The first is
Content—*just how broad,
deep. and thorough is the
information?” Does it have

take a guided tour of the
Web, from one great site to
another. And if you stray too
far away, there is a “safety
line” that will allow you to
quickly get back to Point’s
home page. "Newbies,” or
those new to the Internet,
should definitely visit this site
to get a feel for Web surf-
ing. There's also information
and downloadable soft-
ware that can help you
develop your own Web
page.

Now, let’s look at some-
thing a bit different. For fans
of science fiction, fantasy,
and horror, the Dominion,

(Continued on page 89)
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Extech
Indootr/
Outdoor
Temperature
Alarm

DUAL THERMO

CIRCLE 119 ON FREE INFORMATION CARD

It warns you when the temperature is not just right.

fter the time and date, the one
Afhing everyone always wants

to know is the temperature. But
taking temperature readings one
step further, wouldn't it be great if an
alarm could sound when the temper-
ature is not exactly where you would
like it to be?

Thats exactly what Extech’s Mode!
401012 indoor/outdoor temperature
alarm does. It's a solid-state, dual-dis-
play thermometer with a program-
mable alarm that can work in four
modes. The device costs only $19.

The unit has d built-in indoor tem-
perature sensor, and another sensor
on a 10-foot cable that can be
placed outdoors or wherever else you
need to know the temperature, A
large 1.5-inch LCD normally displays
the two temperatures, which can
range from —58 to +158 degrees
Fahrenheit (Extech also offers a unit
that displays temperature in degrees
Celsius). The unit is powered from a
single “AAA” battery, supplied, that
can last up to two years depending
on how often the alarm is used. The
correct temperature is factory cali-
brated.

The indoor/outdoor thermometer
measures only about 3 by 3 inches,
and is only slightly thicker than the
"AAA" battery that powers it. A snap-
down stand on the back of the unit
allows it to rest at a comfortable view-
ing angle on any flat surface. Also in-
cluded Is a mounting plate that has
double-sided tape already attached
to it and holes for two screws. The
plate can be mounted permanently
on any vertical surface with the tape
or screws. You can then either hang
the thermometer on the plate or take
it with you wherever you go.

Temperature Alert. Four buttons
and one switch located out on the
right side of the unit are used to set the
temperature alarm. The alarm works
for the outdoor sensor only. That
probe’s 10-foot cable should be long
enough for most applications, but
readers of this magazine should have
no trouble lengthening the two-con-
ductor cable, if necessary (just make
sure the splice is made waterproof).
The switch sets the unit into the pro-
gram mode. An ALERT SELECT pushbutton
scrolls through four alarm modes. Any

alarm point can be set anywhere
within the thermometer’s full range
(—58 to +158 degrees F). Two of the
alarm modes have one-point set-
fings. The “High-Temp Alert” mode
sounds an alarm and flashes two LEDs
for five seconds every minute if the
temperature of the outdoor probe
rises above a preset temperature. The
“Low-Temp Alert” mode sounds the
alarm when the temperature falls be-
low a user-set point.

The other two alarm modes have
two-point settings. The “Inside-Temp
Alert” mode sounds the alarm when
the temperature falls within any two
temperature points set by the user.
The “Outside-Temp Alert” mode
sounds the alarm when the tempera-
ture falls outside a two-point range.
The unit retains the most recently en-
tered settings whenever it is turned off.

Good For A Project. Readers often
call and write asking us how to tumn
some device on and off according to
temperature. The indoor/outdoor
temperature alarm is a good starting
point for those projects. And ata price
of only $19, you won't be afraid to




experiment with it or worry about
voiding its warranty.

Although the unit does not have
any kind of output jack to control ex-
ternal devices, it does open up quite
easily by removing only four screws.
Inside, a piezoelectric disc buzzer is
connected to a small PC board with
wire leads. The transistors that drive
the transducer are also easily accessi-
ble. It would be very easy to connect
another circuit to the alarm output.

It would be up to the builder to de-
vise a circuit that could convert the 5-
second series of pulses that drive the
thermometers buzzer into a signal
that could activate a relay or solid-
state driver. The relay could power
some other device, the most logical
being heating, cooling, or ventilation
equipment. In effect, the ther-
mometer could be used as a ther-
mostat. We know that this is easy work
for a lot of our readers. Those kinds of
applications came to mind when we
learned of this device.

Those applications aside, the inex-
pensive digital thermometer is a neat
gadget to have on hand. The out-
door-probe lead is thin enough to al-
low a window to close over it for a
quick and permanent enough in-
stallation. However it is a good idea to
protect the probe lead with some
kind of sleeving or tape if that’s how it
will be installed.

The thermometer’s most basic use
will be to satisfy general curiosity
about temperature and weather
conditions. But other concerns might
be in a baby’s room, where you would
certainly want to know when the tem-
perature is not between, say, 65 and
75 degrees. Or perhaps you're con-
cerned about the temperature in your
attic, where you would like to turn an
exhaust fan on when the temperature
exceeds 120 degrees.

In a crawl space one might be con-
cerned about pipes freezing. Many
people have to heat crawl spaces to
prevent that. The heat is a small price
o pay to not have to deal with frozen
pipes, but why heat the pipes unless
its necessary. The temperature alarm
can indicate when it’s time fo turn on
the heat.

A greenhouse is another place
where temperature is critical. If you
‘have an outdoor greenhouse, the unit
provides an easy way to monitor its
temperature. You don't even have o

monitor it when you can be warned
that the temperature is not right.

Perhaps there’s a classic car in your
garage that you don‘t want to expose
to temperatures below 50 degrees.
On camping frips you might want to
be warned when the temperature in
the tent fdlls below 30 degrees, As you
can see, possible applications for the
device are almost limitless.

We're sure that a lot of people will
find the indoor/outdoor temperature
alarm to be useful. And at a price of
only $19, its a good thing to buy now
and keep around for when you really
need it. It also might make a great
starting point for that next big project.

For more information on the Extech
Model 401012 indoor/outdoor tem-
perature alarm, contact the man-
ufacturer directly at the address given
in the box below, or circle no. 119 on
the Free Information Card. [ ]

VENDO‘R INFORMATION

Extech Instruments Corporation
335 Bear Hill Road
Waltham. MA 02154

Whether you order 1 part or
all 54,123...MOUSER stocks
and...ships same day!!

CALL...(500) 952943

for your
FREE
CATALOG

958 North Main St.
Mansfield, TX 76063

MOUSER

ELECTRONICS
Sales & Stocking Locations Naionwide

CIRCLE 174 ON FREE INFORMATION CARD

ANTIQUE RADIO CLASSIFIED

Free Sample!
Antique Radio's ’
Largest Circulation Monthly.
Articles, Ads & Classifieds.

6-Month Trial: $17.95. 1-Yr: $34.95 (351.95-1st Class).

A.R.C., P.O. Box 802-L14, Carlisle, MA 01741

Phone:(508) 371-0512 VISA/MC Fax:(508) 371-7129

FAX Jmmou‘ /]

Prices from $5 to $49.95 cs. C&C SPBCIAL.

I'________

Learn VCR repair!

l Home study, Learn high-profit repairs
o I without investing in high tech instruments.
Free career literature: 800-223-4542.
I - Name e Age I
Addms
l State ___ Zp ____

Thc School of VCR Repair, Dept.vRM341
PCDI, 6065 Roswell Rd., Atlanta, GA 30328

ST

Get your copy of the
CRYSTAL SET HANDBOOK

Go back to antiquity and build the
radios that your grandfather built.
Build the *Quaker Oats” type rig,
wind coils that work and make it
look like the 1920’s! QOnfy $10.95
plus $4.00 for shipping and han-
dling. Claggk Inc., P.O. Box 4099,
Farmingdale, NY 11735. USA
Funds ONLY! USA and Canada—
no foreign orders. Allow 6-8 weeks
for delivery. MAO1

A Week While You Learn High
Paying VCR Repair.
Earn While You Learn .
Secrets Revealed .

Earn $1000

Train at Home
It you are able to
work with small
handtoolsand pos-
M sess average me-

© chanical ability, you
could earn top dol-
lar part time or full

time. Ourlearn by doing method teaches you how
to work on VCR's without boring unnecessary

electronic basics.

For Free Information Package Send Coupon to:

Foley-Belsaw Institute, 6301 Equitabls Road,
Kansas City, MO 64120

Chack VCR  —, (Check One Bax Oniy ]

thar L VOR Repair, Dept. 62393
H%:;":y[:g, ] Computer Regair, Dept. 64290
Career L TV/Satelite Dish, Dept. 31169
Figld ] Advance VCR Repair, Dept. 65054

| [ Camcorder Repair, Dept. 66064
f0LEY
| ¢ ssusnw

[T Fax Repair, Dept. 67064
[] Printer Repair, Dept. 68063

| Since 1926 [ Computer Programming, Dept. 635117

t Name

I Address
I City

CIRCLE 172 ON FREE INFORMATION CARD
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By Stephen A. Booth

NEC
MultiSync
XV17
Computer
Monitor

PRODUCT
TEST REPORTS

hough it is well-known

for its desktop and por-
table computers, NEC
Technologies doesn’t nearly
have the brand-recognition
of Panasonic, Sony, Thom-
son, Zenith, or other names
in the video-display busi-
ness. That's despite the fact
that NEC has been building
broadcast and data-grade
monftors for quite a long
fime. The company tried to
parlay that expertise to
gain entry into the US. con-
sumer market a decade
ago, and briefly marketed
high-end video gear here
before limiting its offerings
to PC monitors. Judging by

NEC Technologies’ MultiSync XV17 17-inch computer monitor.

the MultiSync Xv17, its a
shame NEC doesn't sell TVs
in the U.S. anymore.

You might get caught up

in the specmanship and
jargon of multimedia com-
puters, but no matter what's
under the hood, the com-
ponent you'll confront day
in and day out is the display
monitor. A high-quality dis-
play won't necessarily
increase your satisfaction
with the PC—at least not
consciously. But a poor
monitor will surely detract
from the experience, even
if subconsciously.

Many computers come
with a monlitor of the same
brand, usually a 14- or 16-
inch model, but you almost
always have the option to
buy a monitor of your
choosing. One popular op-
fion is to step up to a larger
unit.

One impetus in the move
fo larger displays is the so-
phisticated imagery of
multimedia software, for ref-
erence works or biast-em-
up games. Other induce-
ments include the
avqilability of full-motion
video via MPEG cards and
CDs, tuner-boards for
broadcast and cable TV
and desktop video applica-
tions. Desktop is a key word
here: a 17-inch monitor stilt
fits manageably, and its dis-
play areq isn't over-
whelming at ams’ length
from the keyboard, mouse,
or game controller.

If you're thinking of up-
grading your PC’s current
display, or if you're shop-
ping for a whole new setup,
you ought to take more
than a peek at the 17-inch
MultiSync XV17. IYll work with
PC-compatibies or Apple
Macintosh computers, Set-

up and operation’s eqsy,
thanks to some very
thoughtful features includ-
ing on-screen menus (you
can put away the owner's
manual). Performance-wise,
the MultiSync XV17 was on
the money in APELs bench
tests (more on thatin a
moment). While at $799 it is
far from inexpensive, its in
the ballpark with 17-inchers
from other brands.

On that note, we strongly
recommend you spend an
exira $49 on the optional
MultiSync Monitor Lens. That
snap-in screen enhances
contrast while further re-
ducing reflected giare—an
important consideration if
you'll spend iong hours at
the PC.

The accessory lens aiso
makes the MultiSync Xv17
compliant with Sweden’s
strict TCO '92 guidelines for
magnetic field, alternating
electric-field, and elec-
trostatic emissions. Out of
the box, the monitor al-
ready conforms to Sweden’s
tough SWEDAC specs (for-
merly called MPR 1I).
Speaking of specs, it meets
US. Environmental Protec-
fion Agency “Energy Star”
requirements by consuming
fewer than 30 watts in its
power-down mode. That is
automatic when con-
nected o an Energy Star-
compliant PC (or a video
card) that incorporates the
Display Power Manage-
ment System approved by
the Video Electronics Stan-
dard Association (VESA).

FEATURES
Probably the first thing




you'll notice about the Mul-
1iSync XV17 is the virtual
flatness of its CRT. What little
curvature there is fo the
glass is mostly in the vertical
plane, from top to bottom.

That pays off in the excel-
lent test-measurements for
geometric distortion—and
its what you pay forin a
computer monitor. (You
could spend as much on a
27-inch or larger TV, but
you'd accept the fishbowl
curvature in a TV display).
Behind the scenes there’s
an Invar shadow mask, and
the dot-pitch (or spacing)
of the phosphors is just
0.28mm. The Invar alioy
keeps heat-induced warp-
age to a minimum when
the mask’s bombarded by
the electron guns. That, in
turn, keeps colors true, es-
pecially af the corners of
the display. You'd expect
tight 0.28mm dot-pitch in a
good 14- or 15-inch monitor
(0.39mm in a cheaper unit),
but it's exceptional in a
larger CRT (0.31mm would
have been good).

Once you tumn on the
power, color is the next
thing you'li notice about the
MultiSync Xv17—or, more
accurately, colors. The
monitor offers five settings
for color femperature.
Those are preset at the fac-
tory but could be
customized and stored in
memory with NEC's Accu-
Color contfrols, available
through the On Screen
Manager (OSM) menu. The
factory settings can be re-
stored at any time.

As opposed to brightness
and contrast (there are
separate, recessed knobs
for those) color tempera-
ture has fo do with tint, or
hue. In a camcorder, it
would be called White Bal-
ance. lt's measured in
degrees Kelvin, and the
MultiSync’s presets range
from 3900 through 9300
degrees.

Incidentally, contrary to

what you might expect, the
lower the femperature the
“warmer” the image—that
is, the more it fends to the
red scale of the spectrum.,
Higher readings induce a
cooler look, with more blue
in the mix. In color video
displays, the most neutral
setting (yielding ideally-
pure white) occurs at 6500
Kelvin. That is the NTSC stan-
dard for color TVs (5400
Kelvin for black-and-white),
though it’s seldom encoun-
tered right out of the box in
home TVs. To compete on
brightly lit showroom ficors
(and because few consum-
ers view TV in cinema-like
darkness) manufacturers
pump up the color temper-
ature.

With the MultiSync, at
least, you'll have a choice.
The third factory preset
(6500 Kelvin) is almost per-
fect NTSC color, so you
might want fo retain it if
you'll watch TV or video on
the monitor. As with the
other presets it was deter-
mined by consumer focus-
groups, but the presets are
all yours fo change.

You might be wondering
why you would want to
bother? Well, for one thing,
you might want to vary
color balances according
to software, ambient light-
ing, or even the time of day.
More important, perhaps,
would be to match on-
screen color to the ca-
pabilities of a color
printer—either your own, or
that of a printing service
you might use. To that end,
NEC offers the Colorific soft-
ware package ($49) for
critical calibration between
the monitor and specific
printers.

Adjustments are made
through the monitors Accu-
Color Controls, accessed
from the OSM. That on-
screen window has cursor-
controlled color bars fo let
you manipulate red, green,
and blue separately. As you

do so, you'll see the
change in color balance in
the background. You can't
enfer a new temperature
numerically, nor will the
OSM tell you the tempera-
ture of your revised color-
balance in degrees. In
place of the Preset femper-
ature, it simply reads
“Custom.”

Besides color, the Multi-
Sync’s OSM lets you control
virtually every aspect of the
display’s operation, includ-
ing position, size, geometry,
resolution, the location of
the OSM (its centered in the
factory defaulf), and the
language it speaks (the
menu is in English from the
factory, but French, Ger-
man, ltalian, Spanish, and
Swedish are selectable).

Finally, although APEL
found set-up easy, the
monitor supports the Plug
and Play protocols of Mi-

crosofts new Windows ‘95
operating system for auto-
matic configuration.

TEST RESULTS

The MultiSync XV17 un-
derwent electrical festing
and visual exams at the
Advanced Product Evalua-
tion Laboratory (APEL), an
independent testing facility
located in Bethel, Connect-
icut. The electrical
measurements for geo-
metric distortion and color
appear in the accompany-
ing chart, and indicate that
the monitor is as good as
they come. After viewing
computer-generated im-
ages and patterns, three
different pairs of eyes
agree. But all concur that
unless you intend to use the
monitor when shaving, the
optional lens-screen is a
must fo reduce reflections
and glare. For the record,

i
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the test results published
here were derived at the
1024 x 768 resolution
mode—but performance
was similar at the 640 x
480 and 800 x 600 modes.

Regarding color temper-
ature, the stated values of
NEC's factory presets are
almost exact. At 6635-de-
grees Kelvin, Preset 3 is so
close to the NTSC color TV
standard (6500-degrees
Kelvin) that you ought to
use it for any video applica-
fions—it's the closest most
people will ever get to
seeing TV like it is intended.

Among the screen-distor-
fion measurements, its
worth noting that APEL
measured the visible dis-
play image at 15.2 inches,
diagonally. The total diago-
nal of the glass picture-tube
is 17 inches—and that is the
measurement that NEC and
all other brands use in ad-
vertising (for example, so-
called 14-inch monitors typ-
ically deliver an image
that’s just under 13 inches).
There's legislation afoot to
force monitor makers to
state the actual image size
of their CRTs—just as TV
marketers must do. For the
record, product literature
for the MultiSync XV17 does
cite the visible display as
15.2 inches.

Aspect ratio is another bit
of TV jargon, referring to the

‘width-to-height ratio of the

display area. Its commonly
expressed as 4:3 (1.33:1).
The factory-preset 1.34-to-1
here is close enough, and
can be adjusted through

“Have you seen the Wok?"

TABLE 1—TEST RESULTS

Color Temperature Measurements

Factory Presets

9300 degrees Kelvin
7500 degrees Kelvin
6500 degrees Kelvin
5000 degrees Kelvin
3900 degrees Kelvin

Screen Distortion Measurements

Display Image Height:
Display Image Width:
Display Image Diagonal:

Aspect Ratio:

Aspect Ratio Error:
Squareness Error:
Horizontal Keystone Error:
Vertical Keystone Error:
Horizontal Pincushion Error:
Vertical Barrel Error:
Horizontal Bow Error:
Vertical Bow Error;
Horizontal Linearity Error:
Vertical Linearity Error:
Screen Distortion Index:

APEL Tests

9260 degrees Kelvin
7704 degrees Kelvin
6635 degrees Kelvin
5104 degrees Kelvin
3972 degrees Kelvin

9.04 in.
12.10in,
15.20 in.

1.34
0.4%
0.5%
—0.2%
—0.4%
0.4%
0.2%
0.7%
—0.8%
0.5%
0.9%
0.5%

TABLE 2—FEATURES

Dot Pitch:
Scanning:
Refresh Rate:

0.28mm
Non-interlaced
Up to 100 Hz, depending on video card

scanning frequency.

Resolutions Supported:

VESA 640 x 480-
VESA 800 x 600
VESA 1024 x 768
VESA 1280 x 1084
Mac 640 x 480
Mac 832 x 624
Mac 1024 x 768

«Golor-temperature presets (5), user adjustable
<0n-Screen Manager display- and color controls

sUser-selectable language menus (6)

*Front, bezel-mounted controls
*Degauss button
*Tilt/Swivel base

*EPA Energy Star, Swedac (MPR I1) compliant
Microsoft Windows ‘85 Plug and Play Compatible

the OSM menu.

Like any of the other
screen-distortion measure-
ments, the squareness error
is negligible. That represents
deviations from perfec-
fion—in this case, perfect
90-degree angles at each
corner of the display.

Keystone, pincushion,
and barrel distortion would
look just like the objects
they describe. Keystone dis-
fortion creates a
paralielogram, wider either
at the top or the base.
Pincushioning gives the dis-

play the appearance of
being pinched inward from
the sides, while Barrel distor-
fion makes the borders
appear to bellow outwards.

With bow distortion, think
of archery. Opposite bor-
ders of the display—top
and bottom, or left and
right sides—might appear
concave and convex. An-
other way to lock at it: One
side seems pincushioned,
its opposite barreled, but
the remaining opposite
sides are parallel.

Linearity error looks for

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

CONCLUSION

So, what's the result of alll
of those exacting tests? Sim-
ply put, the MultiSync Xv17
was an outstanding per-
former. For example, its
overall screen distortion in-
dex of just 0.5 percent is
more like a high-fidelity au-
dio spec than most video
ratings.

As for the 24 visual, or
subjective, exams per-
formed on the MultiSync

1 XV17, those are “pass/fail”
| tests—you either see a

problem or you don't. The
only truly objectionable ar-
fifacts we saw were
ourselves, reflected in the
monitor's faceplate under
just about any ambient
lighting condition. White or
light-colored shirts, as one
would typically wear in an
office, also showed up far
too well,

When you pay $800 or so
for a monitor, you shouldn‘t
get wash-out on your
screen. We think NEC ought
fo throw in the optional
glare-screen, but then that
would sirmply be a big im-
provement over near-
perfection!

For more information on
the NEC MultiSync Xv17
monitor, circle no. 120 on
the Free Information Box, or
contact the manufacturer
directly at the address
given in the “For More Infor-
mation” box below, =]

FOR MORE INFORMATION

NEC Technologies, Inc.
1414 Massachusetts Ave.
Boxborough, MA 01719
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This simple device down-converts signals in
the 800- to 950-MHz band so that an
ordinary scanner can “hear” them.

Build the E _
Scanner Converter —

very day we are bombarded
Ewi'rh communications signals

on numerous different frequen-
cies. And many people take advan-
tage of those signals—some people
use them to communicate with
others, while other people simply lis-
ten to the signals as a form of enter-
tainment.

The common scanner can receive
many different frequencies, but some
frequencies, specifically from 800 to
950 MHz, are out-of-reach for most
scanners. Police, fire, and other ser-
vices communicate within that band.
Sometimes certain signals are out of a
scanners reach because of physical
limitations of the electronics, and
other times the signals are deliber-
ately “blocked,” or the scanner is pro-
grammed not o receive them. One
reason for that could be that certain
signals are not supposed fo be ac-
cessible. Forexample, itis illegal to tap
info cellular telephone transmissions
which also happen fo exist between
800 and 950 MHz.

The Scanner Converter presen’red
in this article down-converts signals
between 800 and 950 MHz by 400
MHz, so that ordinary scanners can
receive them between 400 and 550
MHz. You can get all the parts needed
to build the Converter as akit (see the
Parts List for supplier information), or
you can build the circuit from scratch.
We don't recommend the latter, how-
ever, and we'll say more about why
later.

But no matter where you get the
parts o build the circuit, the best thing
about the Converter is that there are
no calibration or alignment pro-
cedures whatsoever. Power it up and it
should work.

BY MARC SPIWAK

Basic Theory. When signals ap-
proach 1 GHz (gigahertz, or one-bil-
lion hertz), special considerations
must be taken info account in the de-
sign and construction of a circuit that
will receive them. Fortunately for us,
the most critical part of the Converter
circuit is the PC board ifself, and if the
right parts are soldered onto it, it
should then work properly right off the
bat.

As shown in Fig. 1, the basic theory
behind the Scanner Converter circuit
is to mix input signals (A) with a 400-
MHz local-oscillator frequency (B). The
output of the mixer is then the sum
{A+ B) and difference (A - B) frequen-
cies. With a 400-MHz local oscillator,
the difference frequencies of signals

- WARNING!

Please note that unauthorized wire and
electronic communications intercep-
tion and interception of oral communi-
cations is illegal under Federal and
State Law. in addition Federal law ren-
ders lllegal the intentional manufactur-
ing, assembling, possessing or selling
any electronic, ‘mechanical or other de-
vice, knowing or having reasor to know
that the design of such device renders it
primarily useful for the. purpose of sur-
reptitious interception of wire. oral or
‘electronic communications, Federal
law impases both civil and criminal
penalties for violations of the applicable
statutes. Thus, the use of the Scanner
Converter described in this article is in-

tended for and should be restricted to
educational, scientific and/or informa-
tional purposes. This is not intended to
constitute legal advice and readers are
advised to obtain independent advice
as to the propriety of their use thereof
based upon their individual | circum-

stances and jurisdictions,

MIXER
NPUT OUATPBUT
FREQUENCY N
AND
) A-B
LOCAL OSCILLATOR

®
Fig. 1. The basic theory behind the
Scanner Converter circuit is to mix
incoming signals (A) with a 400-MHz
local-vscillator frequency (B). The
output is the sum (A + B) and difference
(A —B) frequencies.

between 800 and 950 MHz end up
being between 400 and 550 MHz.
That allows the frequencies to be re-
ceived with just an ordinary scanner.

Circuit Description. Figure 2 is the
schematic of-the Converter. The cir-
cuit can be powered from any 9- to
12-volt DC source, including a good
alkaline 9-volt battery. Switch $1 either
puts the unit into its bypass mode,
where a scanner connected to J3 will
receive its normal signals, or it applies
power to the circuit and down-con-
verts all 800- to 950-MHz signals as
follows:

At the heart of the circuit is OSC1, a
40-MHz oscillator module. Transistor
Q1 cmplifies the oscillators output,
which is then bandpass filtered four
fimes so that only the tenth harmonic
at 400 MHz is presented to the input of
U1, & Mini Circuits MAR1 wideband
UHF/AVHF amplifier.

Signals from an antenna con-
nected to J2 are high-pass fillered by
capacitors C4-C7 in conjunction with
inductors L2-L4. Those inductors are
etched into the tracings on the PC
board, making the exact PC board

- so1UONDaY3 Jeindod ‘G66 ¢ JOGUISAON
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Fig. 2. At the heart of the Converter circuit is OSCI, a 40-MHz oscillator module.
Only the 10th harmonic ar 400 MHz is presented to the input of Ul.
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a4

Fig. 3. This is the solder side of the double-sided board. Three of the components,
L2-14, are stripline parts that are eiched into the board.

layout a necessary part in order for
the circuit to function (in other words,
as we will deal with Iater, the circuit
cannot be wire wrapped). Mixer U1
amplifies and mixes the two inputs—
signals between 800 and 950 MHz
and the 400-MHz local oscillator—
and passes the 400- to 550-MHz out-
put to J3.

Construction. The main thing to
consider when building this project is
the PC board. In order to design a
circuit to operate at such high fre-
quencies, and require nothing in the
way of alignment, certain compo-
nents, namely inductors etched onto
the PC board itself, must be of exact
values. That is known as stripline con-
struction, and it is the only suitable
method for building this project. For
that reason, the circuit cannot be
made using point-to-point wiring or
wire-wrapping.

Ifyou are skilled at making your own
PC boards, then you can probably
make the double-sided one for this
project as we have provided the foil
pattern for the solder side of the
board in Fig. 3 and the one for the
component side in Fig. 4. The compo-
nent side is plated and acts as a
ground plane.

Note the size of the circular white
areas inthe Fig. 4 pattern. While some
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Fig. 4. Here’s the component side of the board; ir's really just a ground plane with

circular etched areas.

Here’s a view of the board showing that the entire top surface is a ground plare. The

board also contains, on its other side, three stripline inductors, which makes the use

of a PC board for this project mandatory.

PARTS LIST FOR THE
SCANNER CONVERTER

SEMICONDUCTORS

Ul—MARI wideband MMIC
amplifier (Mini Circuits, see text)

U2—7805 5-volt regulator

Q1:—2SC2498 NPN transistor

CAPACITORS

C1-C3, C8, C10, Cl11, C21—
0.001-pE ceramic-disc

C4, C7, C17-C20—S-pF, ceramic-
disc

CS. C6, C9—2-pF, ceramic-disc

Ci12, C13—10-pF, 25-WVDC,
electrolytic

C14-C16—I1-pE ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

R1-—220-ohm, V4-watt, 5% resistor

R2—1000-ohm, Ys-watt, 5% resistor

L1, L5—10-pH axial inductor

L2-L4—Stripline inductor, see text

L6-L9-—0.015-pH (see text)

OSC1—40-MHz oscillator module
(Digi-Key part number CTX-120-
ND or equivalent)

J1—2.5-mm power jack

J2, J3—PC-mount RCA jack

S1—DPDT pushbutton switch

Printed-circuit materials, project
enclosure, 9- to 12-volt DC supply,
wire, solder, hardware, etc.

Note: The following items are
available from Ramsey Electronics,
Inc. (793 Canning Parkway, Victor,
NY 14564, Tel. 716-924-4560):
SCN-1 Scanner Converter kit—
$49.95; matching case set—
$14.95; assembled and tested
SCN-1 with matching case—
$89.95. Shipping and handling is
$4.95. New York residents please
add appropriate sales tax.

of the component leads must be sol-
dered on both sides of the board, any
lead that does not get soldered to
both sides must not make contact
with the top ground plane; the large
white areas are what make that possi-
ble. Therefore, if you are making your
own board, you will have to make sure
that the holes you drill through the
solder side fall into the center of the
circular etched areas on the compo-
nent side.

Leads that must be soldered on
both sides of the board are indicated
by an “X" in the parts-placement di-
agram shown in Fig. 5. Any leads not
marked with an “X" in Fig. 5 must fo be
kept from touching the ground plane
as just described. If making sure that
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% = SOLDER ON BOTH SIDES, SEE TEXT

Fig. 5. Use this parts-placement diagram to make assembling the unit much easier.
Leads that must be soldered on both sides of the board are marked with an “X.”” Note
the three feedthroughs that go through the board at L2, L3, and LA, those are made
from scrap component leads and are soldered on both sides of the board.

the holes are drilled that way sounds
like more trouble than its worth, and it
might just be, then you might want to
consider buying the kit described in
the Parts List. It will definitely save youa
lot of trouble and you are assured of
having a good printed-circuit board
to work with,

Once you have a board, begin by
installing the capacitors and resistors.
Be sure to double-check the orienta-
fion of all the polarized capacitors.
Then install transistor @1, making sure
that component is oriented properly
as well.

Oscillator OSC1 will have a dot on
one corner, or a notch, or one corner
that's more pointed (less rounded)
than the other three, to indicate pin 1.
Be sure to match that with the orienta-
tion in the parts-placement diagram.
The 7805 voltage regulator, U2, must
be mounted fiat on the board as

shown; bend ifs leads to fit the board
before soldering.

You will have to install three
feedthroughs at the ends of stripline
inductors L2, L3, and L4, and solder
them on both sides. Those
feedthroughs connect the stripline in-
ductors to the ground plane on the
top side. You can use trimmed resistor
leads to make your own
feedthroughs.

The MART amplifier, available from
its manufacturer, Mini Circuits (PO. Bax
350166, Brooklyn, NY 11235-0003; Tel.
718-934-4500); other distributors; and
as part of the kit described in the Parts
List, is a tiny part with four leads. An
even tinier dot indicates pin one; if
you can't see the dot, use a magnify-
ing glass—it’s that small. Mount the
part with pin 1 oriented as shown in
Fig. 5 and with the dot visible on the
top side and solder all four leads.

If you don't buy the kit, you will have
to wind your own inductors for L6-L9.
They are each made of 2 turns of 26-
gauge enameled wire and should
have a diameter of ¥%-inch each.
Mount those and the other inductors
on the board.

When all parts are installed, inspect-
the board for proper soldering, and
also double-check that any leads that
should be soldered on both sides of
the board actually are. If you pur-
chased the matching case for the
Scanner Converter from the Supplier,
or are using a similar enclosure, now is
a good fime to install the board in it.
That will prevent the bottom traces
from shorting against anything. Other-
wise take precautions to prevent
shorts during testing (i.e. don't let the
board rest on a surface that is con-
ductive).

Testing and Use. To test the board,
make sure 51 is in the bypass position,
and apply a 9- to 12-volt regulated
DC supply to power jack J1 (the cen-
ter pin of J1 is positive). Locate or
make a shielded cable with an RCA
plug on one end and a connector on
the other end that matches the an-
tennainput on your scanner. Connect
the RCA end of that cable to J3 on the
Converter, and the other end to the
scanner's antenna input. Also con-
nect an antenna to J2 on the Con-
verter. If you don't have a suitable
antenng, see the article elsewhere in
this issue that shows you how to make
one.

Turn onthe Converter by pressing $1
and tune your scanner to receive any
multiple of 40 MHz—40, 80, 120, etc.
Background noise on the scanner
should cease at those frequencies
and the signal-strength meter on the
scanner should show an increase.
That is due to the scanner receiving
the output of the Converters oscillator
or its harmonics.

Now tune your scanner to receive a
signal between 400 and 550MHz. Asa
result, you will actually tune in signals
that are 400 MHz higher. For example,
want to hear 800 MHz? Just tune in
400 MHz. Pressing $1 on the Converter
should return the scanner to normal
operation.

With your scanner converter com-
plete, you are now ready to experi-
ence hours of listening pleasure. Enjoy
your added receptionl [ ]



Build the

| Poor-Man’s
| Transmitter

It’s a simple, inexpensive
transmitter that
demonstrates the basic
principles of amplitude
modulation.

BY JAMES CICON

ou are shipwrecked on a des-
Yerted tfropical island. All you

have are oranges (there are
lots of them on a tropical island), and
your Nintendo Gameboy. At first you
think your situation is heaven, but then
the batteries go dead in the
Gameboy, and you start thinking that
if you only had a phone, maybe you
could get some pizza delivered. What
to do?

Well, they didn’t call you “kid
McGyver” for nothing in high school,
s0 you take out half a dozen oranges
and make a battery. You then rip
open your Gameboy and use the guts
to make an emergency radio
beacon.Inno time at all, you are back
at home telling every one about wres-
ting great-white sharks and battling
with marauding cannibals.

Now, this article isn't going fo tellyou
how to make batteries out of oranges
(if you are really interested, see the
article “Experiments in Galvanism” in
the November 1991 issue of Popular
Electronics for information on how 1o
do that). Nor will it recommend that
you take your Gameboy apart. But it is
going to show you how to build a
Poor-Man’s Transmitter that makes for
a great little radio beacon. Best of all,
it can be built for just a few dollars.

The project is a simple AM transmit-
ter that you can use to fransmit fones
info your AM or FM Radio, TV set, CB
radio, police scanner, ham radio, or
anything else that you happen to
have lying around that picks up radio

waves (later in the article, we'll get to
why the AM fransmissions can be
picked up by so many different types
of devices). To avoid annoying your
neighbors, the range on the Transmit-
ter as shown is just about enough fo
feach Qcross an average-size room,
provided no one is standing in the
way.

AM-Transmitter Basics. The Poor-
Man’s Transmitter is basically a simple
amplitude-modulated (AM) radio
transmitter. The dictionary defines
modulation as “an inflection of the
tone or pitch of the voice” (fo convey
meaning). It also defines modulate:
“to vary the amplitude, frequency, or
phase of a carrier wave for the trans-
mission of intelligence.”

Amplitude modulation, as the
name implies, changes the loudness
or amplitude of a carrier to fransmit
intelligence. In order to build an AM
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transmitter, three things are needed:
a carrier wave, another wave to mod-
ulate it, and some way of transferring
an infelligent message into the sys-
tem. The Poor-Man’s Transmitter works
by supplying all three of those.

Circuit Description. The schematic
diagram for the Transmitter is shownin
Fig. 1. Power for the circuit is supplied
by B4, a 9-volt battery.

Two sections of a 4011 nanp gate, U1-
c and U1-d, are used as part of a
radio-frequency (RF) oscillator (car-
rier). The other two sections, U1-a and
U1-b, are used in an audio frequency
(AF) oscillator (modulator). Switch $1
enables and disables the modulation
to allow the transfer of an intelligent
message with the Transmitter.

When you press $1, the AF oscillator
composed of U1-a, U1-b, R4, and C1
starts generating an audio signal (see
Fig. 2). That signal gates the RF os-
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Fig. 1. This is the schematic for the Poor-Man'’s Transmitter. The circuit gets its name
because of the extremely low parts count (and the low prices of those parts).
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cillator composed of U1-c, U1-d, R2,
R3, and C2 on and off. When on, the
RRF oscillator runs at 1 MHz. The resulting
output is sent out ANT1 as an AM signall
(see Fig. 3). Note that except for R3,
the AF and RF circuits are laid out ex-
actly the same. The purpose of R3 is to
tune the RF oscillator.

When momentary-contact, push-
button-switch $1is released, the AF os-
cillatoris turned off, Resistor R1 pulls the
voltage on pin 2 of U1-a low; disabling
the circuit. When $1is pressed again,
pin 2 goes high. That causes the cir-
cuit fo once again start flipping be-
tween its two stable states. The first of
those states is when the output of U1-a
is high and the output of U1-b is low.
The second state is when the output of
Utl-a is low and the output of U1-b is
high.

Capacitor C1 is included in the cir-
cuit to control the speed of the transi-
tions between the two states. If the
capacitor weren’t used, the circuit
would oscillate at an unpredictable,
and extremely rapid rate. The fre-
quency would be affected by the
temperature of the room, the shape
of the wires connecting the circuit to-
gether, and even the nearness of your
hand to the IC. Here’s how C1 controls
the frequency of the changing states:

When U1-a flips and tries to change
the circuit from the first state to the
second one, C1 keeps the circuit in
the first state for a little while, thereby
slowing down the frequency. The ca-
pacitor does that because it is con-
nected to the input of U1-q, just-as R4
is. As long as C1 is charged up, it can
“overpower” R4, preventing it from
changing the input of U1-a. Gradually,
C1 loses enough charge through R4
and allows U1-a to flip to the second
state.

Figure 4 shows the waveform of the
voltage appearing across C1; the
cunving sloping region occurs when
C1is keeping the circuit from flipping
o the next state. Figure 5 shows the
waveform of the voltage at the output
of U1-¢; remember, U1-c is part of the
RF oscillator. Notice the bumps on the
leading edge of the squarewave in
Fig. 5 and on both edges of the
sawfooth wave in Fig. 4. The bumps
are there because the electrical cir-
cuit is behaving in a similar manner to
amechanical switch, When the circuit
switches rapidly from off to on, it
bounces a bit.

Fig. 2. When you press Si, the AF
oscillator in the Transmitter generates
an audio signal; here’s the waveform.

Fig. 3. Shown here is the waveform of
the Transmitter’s output AM signai.

Fig. 4. Here’s the waveform of the
voltage appearing across capacitor CI.
The curving sloping region occurs when
Cl is keeping gates Ul-a and Ul-b from
switching between two siates (see text).

Fig. 5 Thzs shot shows the waveform of
the voltage at the ouiput of gate Ul-c,
which is part of the Transmitter’s RF
oscillator.

PARTS LIST FOR THE
POOR-MAN’S TRANSMITTER

RESISTORS

(All fixed resistors are Ya-watt, 5%
units.)

R1, R2—1000-ohm

R3-—2000-ohm, 15-turn trimmer
potentiometer

R4—120,000-chm

ADDITIONAL PARTS AND
MATERIALS

U1—4011 quad 2-input NAND gate,
integrated circuit .

C1—0.0047-uE ceramic-disc
capacitor

C2—220-pF, ceramic-disc capacitor

ANTI—Four feet of stiff, 22-gauge
wire (see text)

S1—SPST, momentary-contact,
normally open pushbutton switch

B1—9-volt alkaline battery :

Modular IC breadboard (Radio Shack
276-175 or equivalent), 22-gauge
solid wire, 24-gauge stranded
cable (2-conductor), battery snap
with leads, solder, hardware, etc.

Construction. Building the Transmit-
teris avery simple task. As you can see
in the photo at the beginning of this
article, the author’s prototype was
built on a breadboard. The compo-
nents were simply pressed directly
onto the breadboard, and small
jumper wires were used to make con-
nections between components.

If you want a more permanent cir-
cuit, you can assemble the circuiton a
perforated board. If you decide to go
that route, use an IC socket for U1 to
make sure that it doesn’t get
damaged. Also, install the resistors, the
potentiometer, and the capacitors
before you insert the IC info its socket.

Solder long leads of stranded,
small-gauge wire to switch $1. That will
allow you to hold it in your hand when
keying the Transmitter on and off.
Stranded wire is flexible, so you can
move the switch easily.

Next install the battery-snap leads.
Both the snap and the switch have
stranded-wire leads. If you are using a
breadboard to build the project, you
will have to first tin the ends of the wire
to stiffen them. That makes it easier to
insert the wires into their holes.

For those who don't know, tinning a
wire is pretty simple. Strip the insula-
tion of the wires back about ¥4 inch
and twist the strands together. Then

(Continued on page 91)
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down on you, even though you've

yet to venture out onto the “Infor-
mation Superhighway?” That cyber-
turnpike is on almost everyone’s mind,
and for good reason: it heralds a new
age of information exchange that’s
revolutionizing the way we all live,
work, and play. And the good news is
that today you don't have to be a
computer genius o hop on board the
Internet.

For those who don’t know,
cyberspace—the catchword for the
interactive computing and communi-
cations availabie on the Internet—is
the “space” you enter when you go
online. If's the virtual arena where
computer-mediated communica-
tions occur. And, until something bet-
ter comes along to absorb or repjace
it, the Internet is cyberspace. It might
not reach everywhere, as the writer
who coined the term in 1984, William
Gibson, imagined it would, but it
comes very, very close to doing so.

Part of the curiosity arising about
the Internet has built on Vice President
Gore’s promotion of a National Infor-
mation Infrastructure, the NII. The Nl is
infended to be a web of communica-
tions networks, computers, consumer
electronics, and databases that will
put vast amounts of information at ev-
eryone’s fingertips. Also, the NIl will
help foster an information revolution
that will change forever the way we
work and interact with one another.

I s the turn of the century bearing

But What is The Internet? While
the Internet seemingly is practically
everywhere today, you might be
puzzled about what it is and what it
means to you. 5o, then, just what is this
thing called the Internet?

The Internet is the world’s largest
computer network—one that serves
about four times the number of peo-
ple as do all of the commercial online
services like CompuServe, America
Online, Prodigy, and Delphi com-
bined. But the Internet is more than
just a network: it's also a mailbox, busi-
ness tool, library, newspaper, shop-
ping mall, and much more.

The Internet is the world's largest
computer network—one that serves
about four times the number of peo-
ple és do all of the commercial online
communications utility services like
CombuServe, America Online, Pro-
digy, and Delphi combined. But the

Internet is more than just a network: Its
also a mailbox, business tool, library,
newspaper, shopping mall, and
much more, as we'll see.

Technically speaking, the Intemet is
a set of protocols, or communications
rules, that govern basic interactions
between interconnected computers.
Those protocols allow every make
and model of computer—from the
home-based microcomputer to the
hulking mainframe—to swap e-mail
and files. It really doesn't matter what
kinds of chips, software, or languages
are used.

other restrictions. Also, even with new,
point-and-click graphical user inter-
face (GUl)-based Internet software
such as Netscape and Mosaic, it still
difficult to smoothly navigale (“surf’)
the Net. And, because it requires ac-
cess to both a computer and a
modem or other communications
link, the Internet is beyond the reach
of millions of people.

Security on the Internet seems to be
another problem. Companies that
engage in “electronic commerce”
are concerned with Net security, and
have to use various schemes to keep

EXPLORING
THE
INTERNET

BY KARL T. THURBER, JR.

If you’re not surfing the Net, or not sure

what it is, then these basics can help you

get started. Prepare to learn how best to

access, cruise, work with, communicate
over, and explore the Internet.
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A person sitting at a personal com-
puter or terminal equipped with the
proper software communicates
across the Intemet by placing data in
an Internet Protocol (IP) packet—an
electronic envelope—and “address-
ing” the packet to a particular Inter-
net destination.

Even though it might sound simple
so far, the Internet is does present
some problems. For one, the Net is
largely an uncensored free-for-all,
and its content often is tasteless,
foolish, or misleading—and there are
no warnings, movie-like ratings, or

financial transactions private. Security
issues have prompted them to keep
sensitive information systems off the
Internet, even setting up computer
“firewalls” that prevent outsiders from
gaining access to protected data
through the Net.

Another problem is prctection of
copyrighted material. if's a thorny one
because anyone can easily down-
load text and other data through the
Internet. Some companies encrypt
valuable data they sell over the Net,
providing decoding keys only to bona
fide buyers.



A Little Cyber-History. We'll exam-
ine further, later on, what the Internet
is today. But first, let's take alook at how
it all got started in the 1960s. The Inter-
net has its rootfs in a 1969 cold-war
research project conducted by an
arm of the U. S. Department of De-
fense, the Defense Advanced Re-
search Projects Agency (DARPA}.
Military planners, scientists, and engi-
neers wanted a computer network
that would interconnect information
resources and researchers and that
also could withstand partial destruc-
tion, as would surely occur during

possible route, not a single fixed path.
Under that “robust interconnection”
arrangement, if a part of the network
were destroyed, the surviving parts
would automatically reroute commu-
nications through different pathways.
That solution also was attractive to po-
tential users outside the military, and
effectively set up the infrastructure for
what we know today as the Internet.
The original ARPAnet initially consisted
of just four computers, but by 1972,
about 50 universities and military re-
search sites were on the network.
The “DARPA Internet” escaped from
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nuclear attack, yet still function as a
viable network.

One theme of the network planners
was fault tolerance and reliability. The
planners reasoned that centralized
data flow through just a few “hub”
computers would leave the system
too open to disruption. And they want-
ed every computer on the network to
be able to communicate, peer-to-
peer, with all other computers on the
network. ARPAnet created many re-
dundant routes among the comput-
ers so that messages and data could
arrive at their destinations using any

the Pentagon and its university con-
tractors in the early 1980s, when it split
into two networks, ARPANet and
Milnet, a military network. The Internet
spread like wildfire during the early
years of the PC boom, doubling in size
each year. A combination of tech-
nological advances in software, hard-
ware, and communications made
Internet connections very econom-
ical by the late 1980s.

Designers had to develop a means
by which the interconnected com-
puters would have a standard lan-
guage and set of rules by which

information is communicated over
the network. They developed g com-
munications protocol known as Trans-
mission Control Protocol/internet Pro-
tocol (TCP/iP). TCP/IP became the
major protocol used by ARPANet (now
the Internet) beginning in 1983.

Also in the 1980s, the National Sci-
ence Foundation {NSF) developed a
network, NSFNET, which was a nation-
wide “computer backbone.” In the
late 1980s NSF built five supercom-
puter centers to give researchers ac-
cess to computers previously avail-
abie only to military contractors. The
NSF's networks, based on TCP/IP tech-
nology, interconnected the five re-
gional centers and hundreds of
university networks. Soon the network
connections were used for other pur-
poses, such as e-mail.

Eventually, all of those networks,
public and private, were intercon-
nected to enable any computer on
any one of the sub-networks to access
computers anywhere in the entire
network. Some date the birth of the
Internst as we know it today to be
March 1986, when the old ARPAnet
was dismantled.

How Big is the Internet? Today the
Internet combines multiple networks
of the academic, military, govern-
ment, business, and industrial sectors.
No one really knows how big the Inter-
net is: size estimates vary widely. But
some of the statistics are telling.

Looking back 14 years to the dawn
of the PC erq, in 1981 there were only
about 200 directly connected host
computers on the Internet. But the
number of computers connectedto it
grew dramatically: by 1991, there
were more than 300,000 of them. By
late 1693, about 2.2 million computers
were reachable via the Internet, with
over 25 million users. One recent esti-
mate put the number of host comput-
ars alone on the Internet at some 5
milliord

In the Mid-1990s, 40 to 50 million
people in more than 160 countries
have indirect or at least e-mail access
1o the Internet, and more than 30,000
computer networks in over 75 coun-
tries have full access. In Japan and
some parts of Europe the number of
users has grown more than 1000 per-
cent in the past 3 years.

Regardless of how you figure it, the
Net is growing at a dizzying pace. By
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Fig. 1. Shown here is a Gopher menu graphically displ
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ayed by AOL’s Web browser.

While Gopher is a menu-based approach to browsing the Internet, the Web browser
offers you a graphic, easy-to-use alternative. It makes it easy 1o find information and
move among non-Web Internet resources such as Gophers, FTP files, USENET

newsgroups, and more.

|B About the Internet Forums

|@internet New Users Forum +

|@Internef Resources Forum +

|@lInternet Publishing Forum +

1CElinternet Feedback

| Special Pricing - The Internet Club

| B Direct Internet Access (Dial PPP)

| NowAccess the World Wide Web

"i through your CompuSeive account,

| Click Dial PPP to download NetLauncher

; fne Wind| . =
=
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Fig. 2. Here’s CompuServe's Internet Services welcome screen as viewed by their

WinCIM software; it offers access to all the service’s Internet features except the Web.
Presently, you access the Web separately using the CompuServe edition of the SPRY

Mosaic browser, called NetLauncher.

some estimates, the Internet popula-
fion grows by an estimated 10 per-
cent or more each month; the World-
Wide Web alone reportedly is
doubling in size every 53 days or so. By
the year 2000 the Internet might have
as many as 100 million servers (central
computers that store volumes of infor-
mation and serve it out to so-called

“clients”), which are mostly PCs like
your own rather than room-filling
mainframes.

Who Owns the Internet? One fac-
tor fueling the Internet's remarkable
growth is its grassroots structure. Most
conventional computer systems are
closed, hierarchical, undemocratic,

and proprietary; they run on
copyrighted software in a tight, pyra-
mid-like structure that empowers the
system operators (SYSOPS) at the top
of the pyramid.

The Internet, by contrast, is open,
non-proprietary, and democratic; it
crosses national boundaries and an-
swers to no government. No one owns
the Internet and no single organiza-
tion controls it, although the National
Science Foundation (NSF) has pro-
vided a good deal of the money and
computing infrastructure to make the
Internet possible. (Recently, NSF has
reduced its funding contributions and
management of the central comput-
er networks or backbones, with con-
nectivity becoming the responsibility
of other providers, including commer-
cial ones)

Besides the NSE the Internet is over-
seen loosely by The Internet Society, a
group of individual and corporate
volunteers. But they don’'t own it. Nei-
ther does the Electronic Frontier Foun-
dation (EFF), which is concerned with
policies that maintain and enhance
First Amendment, privacy, and other
democratic values.

The great flexibility of that de-
centralization is what enables the In-
ternet to grow rapidly, with very lithe
central management or blueprints for
the future. In some respects, the Inter-
net represents a partial return to the
so-called “hacker ethic” of free and
open information flow that charac-
terized the early, "wild and woolly”
computing of the 1960s and 1970s.

Computer-Industry Implications.
Many observers have likened the In-
ternet to an already launched rocket
or a missile: no one can stop it, even if
they wanted to. Some even consider
that the future of computing is de-
fined by the Internet, and it’s not hard
to see why.

Thanks to a powerful software
scheme called the World-Wide Web,
orsimply “the Web,” the Internet is be-
ginning to eclipse, or even embrace,
the PC. Eventually, the Internet and
the NIl will be so widespread and
tfransparent that we'll simply take
them for granted, as we now give little
thought to electrical power, cable,
telephone, and other utility systems.

In fact, the Internet, with its low-cost,
open technology could very well be
the modern equivalent of the "PC rev-



olution.” Like the IBM PC of 1981, the
Internet of today might reshape the
whole computer industry; and also
like the PC, the impact will be felt on
individual users like you and me as
well as on business and industry.

The Information Superhighway—
the Nll—is supposed to meld a wide
variety of technologies into a single,
digital data stream. But while it re-
mains a work in progress, the Internet
is a real-world, working prototype of
the future, and it offers a solid test bed
for advanced communications. Al-
ready, the Internet is absorbing prac-
tically every improvement in comput-
er hardware and software perfor-
mance that reaches the market-
place.

The industry vision is that within the
next few years all major software pro-
grams will be Internet-aware and will
depéend on it for a continuous stream
of new data and even software up-
dates. Ultimately, you might not even
have to make a conscious decision to
access the Internet, as you must today.

In particular, software makers will
adapt to the World-Wide Web so that
most word-processing programs,
spreadsheets, databases, and oper-
ating systems will work seamlessly
across the Web. Eventually, your soft-
ware applications will simply reach
into the Web for a piece of data, a
movie clip, a new program, or what-
ever else you might need at the mo-
ment—and retrieve it.

Most likely, the Internet era won't be
marked by the kind of dominance
that Microsoft now has in software or
IBM has enjoyed with mainframes.
Rather, the Internet is open to any
brand or type of computer, to any
software, o almost infinite geograph-
ical expansion, and to practically any
use that can possibly be conceived.

The Internet has already grown so
large that industry giants like Micro-
soft, IBM, Intel, and others couldn't
dominate or fight it if they wanted to.
Rather, they're figuring out how to best
capitalize on the Internet. IBM, for ex-
ample, has made Internet access an
integral feature of its OS/2 Warp oper-
ating system and Microsoft has done
the same with Windows 95.

Using the Internet. Designed by
and for research and technical users,
the Internet admittedly isn't very
friendly. it's basically a creature of the

mainframe era and was designed by
academics and techies for their own
purposes. Until very recently, to effec-
tively use the Infernet you needed a
“frontier mentality”—if a neat and or-
derly universe is important fo you, you
probably haven't enjoyed any en-
counter you might have had with the
Net. The Internet can be chaotic, hap-

SPRY Mosaic - CampuServe Edition

hazard, and seemingly random, and
it's still best learned by those familiar
with the main-frame-based, UNIX
computer-operating system.

Just going online with the Internet,
learning where to look for information,
finding what you want, and retrieving
it, can be highly frustrating. But that
fact hasn't kept thousands of edu-
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Fig. 3. CompuServe users can acess the Web using a special edition of SPRY Mosaic.
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One of the software’s strongest features is its ability to organize the information you
find on the Web. You can use SPRY Mosaic’s *‘hotlists” and its user-customizable
document folders, subfolders, and documents to remember Web-site locations so you
can easily access and use them again and again.
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Fig. 4. Here's America Online's Internet preview area, which offers you free Web-
access-software downloading and a multimedia sampler. AOL offers considerable
Internet access, including USENET newsgroups, e-mail, Gopher, and the Web; Telnet,
MUD, and IRC are planned. Unlike CompuServe, Web browsing is integrated in the

AOL software.
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Fig. 5. America Online offers Web access and has integrated a Web browser in its
main access software. The new all-in-one AOL sofiware includes a Personal Filing
Cabinet in which you can store e-mail messages and Favorite Places. Shown here is a

portion of AOL’s own home page.

cators, scientists, professionals, com-
puter geeks, activists, and “just plain
folks” from putting the Internet to
good use.

Happily, things slowly are changing
as more casual users seek conve-
nient, uncomplicated access. Today,
you might be able to heok up to the
Internet through an existing direct
connection at work or at school, or
you might gain access through a
commercial online service, a bulletin-
board system (BBS), or a public-ac-
cess service provider.

The really compelling charac-
teristic of the Internet is that it lets you
interact with the whole world. That en-
ables communication among mil-
lions of people and organizations
who are “plugged in” through Inter-
net-connected computers. Today,
anyone with a PC, a modem, and a
little online knowledge can benefit

~from Internet resources, including
communication throughout the
world, tapping into robust research
databases, and downloading articles
from online archives.

The Internet puts a world of informa-
tion at your fingertips for as little as a
$10-$25 per-month access fee to a
provider (there’s no charge to use the
Internet itself). While you're online, you
can send and receive e-mail, do re-
search and browse for information,
fransfer or download files, and even

view and hear multimedia files and
hold video conferences, if you're so
eqguipped. As the Internet evolves, it's
likely to become intimately invoived
with, or even take over, your tele-
phone, FAX machine, home-enter-
tainment console, and other elec-
fronics and communications systems
as it ultimately merges into the Nl as
envisioned by Vice President Gore.

The Internet is a huge repository of
information for individuals and busi-
nesses. For many professional, busi-
ness, educational, and governmental
users today, the Net truly is an indis-
pensable tool.

The US. government, especially,
posts more and more information,
such as Commerce Department
data and patent filings, on the Inter-
net—information that could be very
difficult and sometimes expensive to
obtain. Also, many universities are
converting large libraries of data, in-
cluding their card catalogs, to elec-
fronic form for browsing and distribu-
tion on the Internet.

As we've hinted, the Internet repre-
sents a new marketing opportunity
thats arguably even more exciting
and revolutionary than was the origi-
nal IBM PC. There's hardly any product
orservice that isn't getting developed
for or actually being delivered over
the Internet. The only limit seems to be
one’s imagination. The economics of

communication via the Net shortly will
be too compelling to ignore.

Today, companies are scrambling
o get aboard one of the newest inter-
net facilities, the World-Wide Web.
Most computer companies, pub-
lishers, and communications firms, as
well as many banks, insurance com-
panies, government agencies, and
mail-order and retail firms, are setting
up Web sites or “home pages.” They
sense, with good reason, that the In-
ternet in particular, and cyberspace
in general, will be one of the driving
forces for economic growth as we
move foward the next century.

The Web will cause many changes
in the industry—for example, how PC
software is sold and delivered. Instead
of shipping floppies or CD-ROMs, soft-
ware publishers likely will advertise,
take orders and payments, ship pro-
gram code, and provide technical
support over the Net. They'll use the
Web and its increasingly sophisti-
cated browsers as the “universal
portal” into the Internets vast re-
sources (more on the Web later).

Basic Internet Features and Ser-
vices. While there’s no comprehen-
sive directory of everything you'll find
on the Internet, you can access gov-
ernment documents (including library
catalogs and databases), White
House press releases, weather maps
and forecasts, sports schedules, ZIP
codes, and much, much more.

Some of the more populiar Internet
features and services include infor-
mation browsing using Gopher and
the World-Wide Web; automatic infor-
mation delivery via distribution lists; in-
formation-searching with WAIS, Ar-
chie, and Veronica; real-time written
inferactions using Internet Relay Chat
(IRC); file fransfers; directory lookups
fo discover network addresses; and
even multicasts of audio and video
programs.

So, by now you have a general un-
derstanding of the Internet. But we still
need to explore further some of the
unique terms, features, services, and
other resources of the Net:

Electronic Mall (e-mali}: Thanks to
e-mail, you can transmit a variety of
communications and correspon-
dence such as letters, memos, graph-
ics, and spreadsheets over a network
to other users. Not only can you send



simple messages, but you can attach
files tothem, get receipt acknowledg-
ment, and send information copies of
your messages to others,

To use e-mail, you must be elec-
tronically accessible to others. You
need an e-mail address, which is the
set of commands used to route mes-
sages through gateways until they
reach a recipient. Each electronic
service or organization offering e-mall
has its own address format. Using it, e-
mail can be sent from users on one
interconnected service to users on
another service.

It helps to have an e-mail program
on your PC to check for mail waiting,
read the mail, reply to and forward
messages, and compose and send
new messages. Several commercial
and shareware programs to handle
those tasks are available. One of the
best shareware products is Eudora,
which has a graphical interface for
the Apple Macintosh or Windows-
based PC: look online for EU-
DORA14.EXE for Windows or Eudora
1.4.2 for the Mac.

LISTSERV Mailing Lists: Internet
mailing lists are topic-oriented discus-
slon groups that use e-mail for com-
munications. The mailing lists consist
of people who have signed up to re-
ceive mail on a specific topic. If the
process is automated so that a com-
puter adds an individual to a list after
that person sends in a specially for-
matted e-mail request to subscribe to
the list, it's called a LISTSERV mailing list,
or simply a LISTSERV

In that case, instead of mail being
sent to a specific individual on the list,
messages are sent to an automated
LISTSERV address for mass distribution
via e-mail to everyone who sub-
scribes to the list. (The term LISTSERV
alsorefers to the UNIX software used to
manage much of the process)

USENET Newsgroups: USENET news-
groups are a series of discussion
groups that focus on a specific sub-
ject: they're the Internet’s equivalent
of forums on the online services and
BBSs. There are over 10,000 such dis-
cussion groups distributed over the In-
ternet and devoted to practically
every concelvable subject.

Its useful to have a program to help
with the mechanics: locating news-
groups, searching through and read-
ing messages, and composing and
posting messages. One such inexpen-

sive shareware newsreader program
is Trumpet News Reader.

it's a good idea to read the news-
group traffic before jumping in. Make
sure you have a good idea as o what
type of messages are posted to a
group before you post a message as
well. That will keep you from imme-
diately being spotted as a “newbie”
and possibly being attacked

(*flamed”) by members of the news-
group because of your manners,
FTP: There are several ways of
copying files from other computers on
the Internet to your own PC, such as by
saving newsgroup messages or e-
mail messages that have files at-
tached to them, or by logging onto
remote computers that allow down-
loading using Telnet. But the most flexi-

INTERNET BOOKS
AND BOOK/DISK PACKAGES

As the Internet continues to grow at a
phenomsnal rate, you might find your-
self scrambling to uncover how to best
use its immense resources for your ben-
efit. The following sampling of books
and book/disk software packages
should get you started on the Internet
and the World-Wide Web.

Books

The Complete Idiot’s Guide to the World-
Wide Web, by Peter Kent, Aipha Books
(Macmillan, 201 West 103rd Street, Indi-
anapolis, IN 46290; Tel. 800-428-5331),
1995, $21.99.

Creating Successful World-Wide Web Sites
with Mosaic, by John R. Vacca, Addison-
Wesley (1 Jacob Way, Reading, MA 01867,
Tel. 800-358-4566), 1995, $28.95.

Curious About the Internet?, ty Ned Snell,
Sams (Macmiitan), 1995, $14.39.

The Instant internet Guide, by Brent Heslop
and David Angell, Addison-Wesley, 1994,
$14.95.

The Internet Companion: A Beginner's
Guide to Global Networking, Second Edi-
tion, by Tracy LaQuey, Addison-Wesley,
1994, $12.95.

The Intemet Yellow Pages, Second Edition,
by Harley Hahn and Rick Stout, Osborne
McGraw-Hill (260 Tenth Street, Berkeley,
CA 94710; Tel. 800-227-0900), 1995,
$29.95.

Netscape Quick Tour, by Stuart Harris and
Gayle Kidder, Ventana Press (P.O. Box
13964, Research Triangle Park, NC
27709-3364; Tel. 800-743-5369), 1995,
$14.00 (Mac or Windows edition).

Student’s Guide to the Internet, by David
Clark, Alpha Books (Macmillan), 1995,
$14.99.

Teach Yourself HTML Web Fublishing in a
Week, by Laura Lemay, Sams (Macmillan),
1994, $25.00.

The Whole Internet User's Guide & Catalog,
Second Edition, by Ed Krol, O'Reilly & As-
sociates (103 Morris St., Suite A,
Sebastopol, CA 95472; Tel.
800-998-9938), 1994, $24.95.

Book/Disk Packages

Interret in a Box: The Complete Internet
Solutron, produced by SPRY, Inc., O'Reilly
& Associates, 1994, $149. The scftware
package includes three guidebooks.

Interret Starter Kit for Windows, Second
Edition. by Adam C. Engst, Corwin S. Low,
and Michael A. Simon, Hayden Books
(Macmillan), 1995, $30.00. The kitincludes
three disks of Internet software and tools.

Mosaic Quick Tour, Second Edition, by
Gareth Branwyn and Sean Carton, Ventana
Press, 1995, $19.95 (Mac version) or
$24.95 (Windows version). The package
includes a diskette with Ventana Mosaic
software.

Phoenix Internet, Phoenix Technologies,
Ltd. (Three First National Plaza, Suite 1616,
Chicago, IL 60602; Tel. 312-541-0260),
1994,$39.95. The package includes Inter-
NaV Windows software, The Official Delphi
Internet Guide, and the What to Do on the
Interngt tour guide.

Special Edition Using the World-Wide Web
with Mosaic, by Bill Eager and Mary Ann
Pike, Que (Macmillan), 1995, $45.0C. It in-
cludes a CD-ROM with SuperMosaic soft-
ware and utilities.

The Windows Internet Tour Guide, Second
Edition, Ventana Press, 1995, $29.95. The
Guide includes a diskette with Ventana
Mosaic software. A Macintosh version also
is available.

Note: In addition to the above resources,
there are several online Internet tutorials
and reference guides you can download
from the commercial online communica-
tions utility services, some BBSs, and vari-
ous Internet resources. Some of the more
interesting tutorials and guides you can
download include Brendan P. Kehoe's
book, Zen and the Art of the Internet (look
for ZEN10.Z|P); Ciyde Grotophorst's
InfoPop (IPWIN121.ZIP for Windows and IN-
FPOP27.ZIP for DOS); and the Merit Net-
work’s Internet Tutorial (MERIT.ZIP). Also,
you can find most of the Internet shareware
software programs and files we mentioned
in the text of this article in the same online
places.
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ble downloading is by File Transfer
Protocol, or FTR

FTP is a standardized method of
transferring files between computers
on the Internet. “Remote host” com-
puters known as FTP sites let you down-
load from on-screen lists of files that
are available for download. Anony-
mous FTP sites are especially good in
that they let you access the remote
computer without already having an
account established at that site. A
good Windows shareware FTP pro-
gram is WS—FTR found online as WS-
FTPZIP; it even comes with a starter
selection of popular FTP sites.

Archie: A disadvantage of FTP is
that it's hard to use unless you know
what you're looking for and where 1o
look among the millions of available
files on the net; Archie can help. Ar-
chie is a file-finding, FTP-indexing aid

that helps you locate and copy files
on the Internet, something like the
software file finders on the online ser-
vices.

You can call up an Archie server to
try to locate a given file using all or
part of the filename and other infor-
mation you specify, by searching
groups of lists of files at various FTP
sites. If the search is successful, Archie
shows you where to go.

Gopher: Figuring out how to find a
resource, accessing it, and learning
the quirks of that resource’s menu and
command system is challenging.
Gophers can help you with that prob-
lem

Named for the mascot at the Uni-
versity of Minnesota where it was de-
veloped, Gopher is a tool that
enables you to browse more than
25,000 Internet sites by creating a sys-

NAMES AND NUMBERS

Public-Access Internet Providers
and Online Services

America Online

8619 Westwood Center Drive
Suite 200

Vienna, VA 22182

Tel. 800-827-6364

California Education and Research
Federation Network (CERFNet)
P.O. Box 85608

San Diego, CA 92186-9784

Tel. 800-876-2373

Internet Organizations and
Groups

Computer Professionals for Social
Responsibility (CPSR)

P.O. Box 717

Palo Alto, CA 94302-0717

Tel. 415-322-3778

Electronic Frontier Foundation (EFF)
1667 K St., NwW

Suite 801

Washington, DC 20006-1605

Tel. 202-861-7700

Federation of Academic and Research
Networks (FARNET)

114 Waltham Street

Suite 12

Lexington, MA 02173

Tel. 670-890-9445

The Internet Soclety
12020 Sunrise Valley Drive
Suite 270

Reston, VA 22091

Tel. 703-648-9888

National Public Telecommunication
Network (NPTN)

P.O. Box 1987

Cleveland, OH 44106-0187

Tel. 216-498-4050

CompuServe

5000 Arlington Centre Blvd.
P.O. Box 20212

Columbus, OH 43220-0212
Tel. 800-848-8199

Delphi Internet Services
1030 Massachusetts Ave.
Cambridge, MA 02138
Tel. 800-695-4005

GEnie Services

401 N. Washington Street
Rockville, MD 20850

Tel. 800-638-9636

Netcom On-Line Communications
Services, Inc.

3031 Tisch Way

San Jose, CA 95128

Tel. 800-353-6600

NetManage

10725 North De Anza Blvd.
Cupertino, CA 95014

Tel. 408-973-7171

Netscape Communications Corp.
501 E. Middlefield Road
Mountain View, CA 94043

Tel. 415-528-2555

Performance Systems International,
Inc. (PS1 Net)

510 Huntmar Park Drive

Herndon, VA 22070

Tel. 800-827-7482

The Pipeline

150 Broadway

Suite 1710 ‘
New York, NY 10038 /
Tel. 212-267-3636

Prodigy

P.O. Box 791

White Piains, NY 10601

Tel. 800-284-5933

tem of easy-to-use menus in an en-
vironment popularly known as
“gopherspace.” You can navigate the
Internet using Gopher by selecting
the desired item from a series.of lists or
layered menus.

You can continue in a series of lists
or menus until you locate the informa-
fion you're seeking, and you even can
insert an “electronic bookmark” to tag
places of interest. Many Internet pub-
lic-access service providers and
online utilities set up their own
Gophers to assist you in burrowing or
tunneling for information. If your con-
nection supports graphics, you can
use one of the many graphical
Gopher programs, such as Win-
Gopher.

Veronica: What would Archie be
without Veronica? Veronica is to
Gopher as Archie is to FTP Veronicag,
which means “Very Easy Rodent-Ori-
ented Netwide Index to Comput-
erized Archives” (really!) helps you
search for and locate information
and Gopher-accessible resources; it's
a built-in Gopher tool to help you find
the Gopher server(s) with the informa-
fion you need.

Veronica lets you specify a search
term fo find Gopher menus and items
on a subject. After finding matching
menu items, it creates a custom menu
that lists the terms that match; you
choose an item from that menu and
burrow to it using Gopher. You can
browse a Veronica menu as you
would a Gopher menu.

Telnet: Telnet is a facility used to
access other Internet computers. It's a
tool that lets you log onto remote
computers, access files, and even ex-
ecute commands and run applica-
tions on the remote host as though
logged in locally.

In effect, you can—within limits, of
course—legitimately use your com-
puter to drop in on selected comput-
er systems and run them much as
though they were your own. That pro-
cedure is known as a remote login,
and it often requires that you be regis-
tered with the computer system and
obtain a username and password.

But many systems allow limited ac-
cess afteryou fill in an online question-
naire; such guest logins typically
restrict the types of actions you can
take at that site. There’s also another
use for Telnet: it's possible to log into
your own computer from a remote



location, using your own username
and password.

Telnet is limited in that it remains in
the text-based realm, and when
you're hooked up to another comput-
er system, its commands are the com-
mands you need o use. Telnet slowly is
going out of favor as other access
methods—FTR Gopher, and the
Web—eclipse it in popularity.

Wide Area Information Server
(WAIS): WAIS (pronounced “ways”) is
an Internet-based research system.
WAIS lets you search more than 500
Internet databases by what's actually
in the documents, rather than by just
the document name. You can do a
keyword search using WAIS to refrieve
all matching documents and then
read them. After typing in a few key-
words from the document you're look-
ing for, WAIS will find all the documents
on those computers that contain
those words within their text. You can
access WAIS servers using Gopher,
Telnet, or the Web.

Internet Reiay Chat: This is a CB-
like Internet feature in which people
meet and chat in real fime with one
another. But instead of using a micro-
phone, you use a computer keyboard
and monitor screen to engage in
conversations online.

Using IRC, you can chat with people
in America and around the world; its
similar fo CompuServe’s CB Simulator
and comparable features on other
online services. One caution when
chatting: don't assume anyone you
meet online is who or what they say
they are—you can assume any identi-
ty you want online.

MUDs, MUSHes, and MOOs: These
are simulated online environments
comparable to the role-playing
games many people play on their
PCs. There are MUDs (Multi-User Di-
mensions), MUSHes (Multi-User Shared
Hallucinations), and MOOs (MUD Ob-
ject Oriented). In them, the essential
idea is thatyou create characters and
do battle with dragons or spaceships,
save princesses, or whatever. The dif-
ference with computer role-playing
of the past is that there are other live
players gaming online, and you can
interact with those cyberplayers.

The World-Wide Web: Recently, the
red-hot place to be on the Internet for
both individuals and businesses has
been the World-Wide Web, which
seemingly came out of nowhere in

Here’s a Computer Peripherals Viva
14.4/FAXp Pocket Modem that features
automatic speed negotiation. Some
commercial services still limit their
access to 14,400 bps.

Shown here is a Practical Peripherals
28,800 bps PM288LCD stand-alone
modem, which makes use of the fastest
speed available over conventional
telephone lines.

1994 to stand the Internet on its ear.
Based on a new set of protocols, the
Web is helping the Internet deliver the
multimedia features that PCs are ca-
pable of: classy typography, mutti-
color graphics, convenient radio-
button interactivity, and sound and
video.

While Gopheris a menu-based, tex-
tual approach to browsing the Inter-
net, the Web offers you a graphic
alternative that can become a
globe-traveling experience. As a pre-
established system of links that sim-
plifies the task of navigating among
the resources of the Net, its hooked
into the rest of the Net in such a way—
through a series of home pages—that
lets you treat it as an interactive win-
dow on the whole Internet.

The Web has become an organiz-
Ing system that makes it easy to find
information and move among various
Internet resources such as Gophers,
FTP files, Telnet sites, USENET news-
groups, and more (see Fig. 1). It adds
structure to the confusing reallty of the
Internet to help you navigate its frag-
mented resources.

How does it do all that? The Web lets
you browse the Internet by using hy-
pertext links, created using a special
protocol, HTML, or HyperText Markup
Language, something like a Windows
help file. When you a select a hyper-
text link by clicking on color-coded
highlighted words or buttons, you can
jump to another place in the same
location or to another computer to
browse that information or topic. As a
user you don't need to know where
any of the documents or other infor-
mation are physically stored. (The
Web also uses another special pro-
tocol, HyperText Transfer Protocol, HTTR
which supports fast network file trans-
fers)

Browsing in Style. The hypertext,
hypemedia, and multimedia ser-
vices offered by the Web are best uti-
lized through a software tool known as
a Web browser. It's a computer pro-
gram used to find and display the hy-
permedia resources of the Web. It
presents Web information in a visually
attractive format familiar fo Windows,
Macintosh, and other graphical user
interface (GUI) users.

What you see when you load most
browsers looks like a magazine page.
There are bullet-style lists of places
and things, icons and images, upon
which you can click. Clicking on high-
lighted words sends you to another
page. That subsequent page could
be local or found on a server halfway
around the world. You can then down-
load images or text.

A bonus you get with a browser is
that you can use it for more than just
browsing the Web. You also can
download files, access Gopher sites,
read USENET newsgroups, do Archie-
like keyword searches, and much
more using its GUI capabilities.

The original Web browser, Mosaic,
was developed at the National Cen-
ter for Supercomputing Applications
(NCSA) at the University of lllinois in
Champaign-Urbana. Because the
NCSA Mosaic program was de-
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veloped with government funds, it
was placed in the public domain and
spread like wildfire over the Internet,
where it was posted everywhere for
free downloading. (The latest version
of Mosaic is available online; took for
MOS20B1.EXE)

Various proprietary NCSA Mosaic
offshoots have been developed.
Those include SPRY Mosaic, Cello,
Netcom NetCruiser, Netscape Navi-
gator, Pipeline, Spyglass Enhanced
Mosaic, MacWeb, NetManage Cha-
meleon/WebSurfer, and others. Often
NCSA Mosaic or a derivative browser
is distributed free or at low cost when
you open an account with an Internet
public-access service provider.
(There's also a text-only hypertext
browser calied Lynx that you can use if
you can't use graphics on your sys-
tem)

How difficult is it o create Web
pages? Hypertext electronic publish-
ing is easily within the capability of
most anyone who can use a word
processor (Microsoft and WordPerfect
offer HTML. editors as free add-ons to
their word-processing software). And
a number of excellent home page
how-to books are availabie from ava-
riety of publishers (see the “Internet
Books and Book/Disk Packages” box).
The Prodigy online service also has
developed a feature, known as Home
Page Creator, that lets members
create their own Internet home

pages without even knowing the
HTML programming language.

Connecting to the Net. As the com-
puter world regroups around the In-
ternet, access is being taken for
granted. IBM's OS/2 Warp operating
system offers a built-in connection via
the company’s own Advantis network,
while Microsoft's Windows 95 offers an
Internet connection through the new-
ly launched Microsoft Network. Just
about any fast, modem-equipped,
Windows-based PC or any Mac offers
all the horsepower you need for Inter-
net browsing.

As little as a year ago, if you were on
the Internet at all you might have had
to settle for a tenuous telephone con-
nection that reduced your PC fo little
more than an old-style, text-only,
“dumb” terminal. You could log onto
someone else’s computer, send e-
mail, and read text files, but not much
more. An explosion of new Internet
software has changed that, putting a
full-fledged Internet connection with-
in reach of practically anyone.

Internet access now is available via
a variety of media paths, from simple
telephone dial-up to high-speed fi-
ber-optical connections. Direct con-
nection using permanent, high-
speed links sfill is the most practical
and desirable for businesses, univer-
sities, and government organizations.
If you can use such direct connec-

tions, great. But you also can surf the
Internet and its Web yourself, from your
own home. All you need is your own
PC, a modem, an ordinary telephone
line, the right software, and a provider.

For most individual users, the sim-
plest and best route 1o Internet access
probably is through commercial
online services and through public-
access service providers. We'll take a
look at both. -~

Commercial Services. There are
around 8 million people who sub-
scribe to commercial online services.
Those services have been around for
about 15 years and offer a great deal
for the money, which now typically
runs about $10 per month for basic
sewvice. They're like large “pay BBSs”
and offer their own news, weather,
and sports; e-mail; shopping; fravel;
bulietin boards and forums; games;
chatting; educational services; infor-
mation and reference databases;
files; and now, an Internet connection.

The maqjors, like America Online,
CompuServe, Prodigy, and Delphi of-
fer you varying degrees of Internet
access; they're all aiming for com-
plete access in the near future. Most
online services are limited to 9600 or
14,400 bits-per second (bps)—2600
bps is about the siowest you can use
on the Web—but are beginning to
offer 28,800 bps service. There also
are plans to offer high-speed Inte-
grated Services Digital Network (ISDN)
access at up to 128,000 bps, but those
fast-lane telephone line upgrades
are months away, at least, and ISDN
qaccess is expensive.

Let's briefly examine the major
online services that have varying
types and degrees of Infernet con-
nectivity:

CompuServe: This sprawling H&R
Block subsidiary’s wide variety of ser-
vices and databases makes it a first
choice among many researchers, PC
power users, businessmen, and pro-
fessionals. It gives you access to an
immense array of travel services, fi-
nancial information, software, online
shopping, and more. CompuServe
also has several hundred online for-
ums.

CompuServe offers a high level of
Internet access, including USENET
newsgroups, FTR Teinet, e-mail,
Gopher, and now the Web (see Figs. 2
and 3). Both the Mac and I1BM PC are



supported. CompuServe’s basic rate
is $9.95 a month, which gives you un-
limited access to about 100 basic ser-
vices and three free hours of Internet
access a month.

America Online: ACL is a rapidly
expanding online service that chal-
lenges industry leader CompuServe
in many areas, especially with its very
aftractive GUI. New services are add-
ed regularly, and there’s almost com-
plete access fo the Internet.

The AQL software supports the Mac,
DOS, and Windows, and the service
recently infegrated a derivative of
BookLink Technologies’ Interworks in ifs
access software. AOLs base rate is
$9.95 per month, which includes 5
hours of access time. It offers un-
limited e-mail privileges and consid-
erable Infernet access, similar fo that
offered by CompuServe (see Figs. 4
and 5).

Prodigy: The Prodigy Information
Service is ajoint IBM-Sears online ven-
ture. Its become one of the largest
services, mainly due to the colorful,
easy-to-use access software. The soft-
ware is available in Mac, DOS, and
Windows versions.

Prodigy features full Internet access
and was the first to offer a Web
browser. With a click of your mouse,
you can jump from the regular Pro-
digy service to the Web. Prodigy’s
basic service costs $9.95 per month;
that includes unlimited access to
“core services” and 2 hours of “plus
services.” Prodigy also offers a novel
feature that lets you easily create your
own Web home page. Non-Prodigy
members can access those home-
made Web pages using a list
searchable by member name and
state. '

Delphi: Delphi Internet Services
was the first major online service with
a full-featured Internet connection. it
offers text-based access to all major
Internet resources, but a new graph-
ical interface should be available for
Web browsing by the time you read
this.

There are two access options. One
includes 4 hours of non-prime-time
connect time for a $10 basic monthly
service charge; prime time hours are
$9. A second plan is the 20/20 plan;
$20 per month gives you 20 hours of
non-prime connect time. Both plans
charge $3 a month extra for Internet
access.

Major Public-Access Providers. If
you want Internet dial-up access with-
out the trappings of an online service,
you often can get more hours—
sometimes even unlimited access—
for less money with this type of service
provider.

There are two distinctly different
types of service you can sign up for,
although often a single provider can
offer both types of service as alter-
natives. Typical basic account
charges range from about $10 to $50
per month, depending on the plan.

The more robust access option is a
direct dial-up account. That type of
account offers TCP/IP access, either
through a SLIP (Serial Line Internet Pro-
tocol) or PPP (Point-to-Point Protocol)
account, Those types of service in-
clude a dial-up connection, and thus
let you connect your computer to the
Internet using an ordinary telephone
line and modem, the next best thing
fo a direct Internet connection. Both
SLIP and PPR a newer and some say
better form of connection than SLIRIet
your computer use the industry-stan-
dard TCP/IP protocol.

To use such a dial-up connection,
you must run a TCP/IP program unless
TCP/P support is built info your operat-
ing system. Thus, you'll probabty need
to have a shareware program called
Trumpet WinSock, short for "Windows
Sockets” {look for TWSK20B.ZIP online),
or other “TCP stack” connectivity soft-
ware that tells your PC how to falktoa
dial-up connection.

Such connectivity software effec-
tively makes your PC a temporary part
of the Internet. That means that you
can take advantage of all Internet
services, including transferring files di-
rectly to your own PC and using ad-
vanced software tools like the Web
browser. You also might need a dialer
program to connect.

Asecond type of accountis a basic
dial-up terminal account known as a
command line or “shell” account.
Such accounts are simple to set up
but don't give you the flexibility or the
ability to run Internet tool software
(such as a Web browser) on your PC—
you're limited to what your service
provider offers on its system. Com-
mand line or shell interfaces are rela-
tively "dumb” and non-graphical,
and so might be harder for beginners
fo use productively. However, those
with somewhat less powerful PCs and

modems have no choice but to use
those more limited Internet access
accounts.

Until recently, SLIP/PPP connections
have been a pain for you to set up
and configure. But a number of new,
easy-to-set-up software and service
packages are offered by national
providers and by a host of local and
regional providers. Both can offer you
the essential software you need to
start, along with any needed set-up
and technical support. Here are a few
examples:

Nefcom: Netcom On-Line Com-
munications Services offers you
custom software that gives conve-
nient access to major Internet fea-
tures, including the Web. There’s a $25
setup fee plus $19.95 per month. That
includes 40 hours of primetime use,
and 380 hours of non-primetime and
weekend hours. The software for Net-
com’s NetCruiser provides a full range
of Infernet access.

Pipellne: User-friendliness is prom-
ised by the Pipeline, a provider with
slick Windows point-and-click soft-
ware. The service costs $15 a month
with five free hours and $2 for each
additional hour, $20 a month for 20
hours, and $35 for unlimited access.

Performance Systems Interna-
tional: Another popular service pro-
vider is Performance Systems Interna-
fional, with its PSI Net. PSI Net offers full-
featured dial-up connections and the
Instant InterRamp access software,
which includes access o the Web
and other Internet features. Costs are
$9 setup, $9 per month for 9 hours,
and $1.50 per hour over 9 hours,

Local Access Providers and Free-
Nets: With most service providers, you
have to dial a long-distance number,
a local access number, or an 800
number that results in a long-distance
toll or communications surcharge.
Those charges are in addition fo the
provider's basic fees, and they can
add up fast.

If you're lucky enough to live in an
area where there are local service
providers who offer the type and level
of service you need, check them out.
You might even find their service fo be
as good as the nationals. Of course,
the advantage of using a local pro-
vider is that you don't have long-dis-
tance telephone tolls or communica-
tions surcharges to contend with.

(Continued on page 91)
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hile stiil in the womb, we are
first exposed to the sounds
of our mothers' breathing as

well as the pounding of their hearts.
From that point, through birth and on,
we are constantly surrounded with
sound. But not all of the sounds we are
exposed to each day are completely
safe for our hearing.

It is common today, for example, to
see people jogging while immersed
in sound from a set of headphones
connected to a portable CD player.
However, chances are you will also be
able to hear their music selection as
they pass by, which is a good indica-
tion that they might be damaging
their hearing. Similarly, while car man-
ufacturers have tried to reduce road
noise and wind noise, they have also
surrounded drivers and passengers
with multi-speaker stereo systems that
can achieve levels dangerous to
hearing.

What can you do to make sure your
surroundings are safe for your ears?
Well, you can either walk around with
earplugs on, just in case, or build the
practical Sound-Level Meter de-
scribedin this article. The unit provides
a visual readout of just how many
decibels (dB) you're absorbing, using
a solid-state LED bar graph with a dy-
namic range from 30 to 120 dB. It is
shirt-pocket sized and highly porta-
ble, so you can take it with you to work,
to a club, or even to the theater,

Sound and Hearing. Just about ev-
erything that moves through the air
produces vibrations that we perceive
as sound. In nature, the loudest
sounds are produced by hurricanes,
volcanic eruptions, and of course,
thunder. Sounds made by humans are
the most intense as well as the most
persistent, though. Anyone who listens
to a jack hammer for hailf an hour or
who goes to arock concert can attest
to that.

At frequencies below 500 hertz, al-
most any part of the body can detect
vibrations; the fingertips are es-
pecially sensitive to such vibrations.
But the vibration required to stimulate
the hearing threshold is still far more
sensitive. At the human-hearing
threshold, the vibration of the ear-
drum causes a displacement of one-
billionth of a centimeter, less than the
diameter of a single hydrogen atom.,

The sensitivity of a high-impedance

Sound-Level
Meter

BY RICHARD PANOSH

Use it to find out just
how safe your surroundings
are for your hearing.

microphone is generally expressed as
$O many dB down from a reference.
Usually that reference is:

0dB = 1V, /uBar

where 1 atmosphere of air pressure =
1 Bar at 1 kHz. The Panasonic
WM-52BM microphone used in the
Sound-Level Meter has a rated sen-
sitivity of —64 = 2 dB, and will provide
631 x 147 pV,.J/unBar. Today the
proper unit for that microphone is
—44 + 2 dB where the reference is 0
dB = 1V,/Pa (pascal) at 1kHz. Pascal
units increase the older wBar units by
exactly + 20 dB.

Ahuman ear operates exactly like a
microphone to detect sound-pres-
sure waves and convertthem to elec-
trical signals that are sent to the brain
for processing. The intensity of those
pressure waves is interpreted as loud-
ness while the frequency of the wave
produces the tone of the sound. Now,

the sound intensity perceived by the
ear cannot be directly measured, but
it has been related to a sound-pres-
sure level (SPL) through careful mea-
surements,

The threshold at which we can per-
ceive a 1-kHz tone is taken as the 0-adB
SPL that corresponds to 0.0002 pBars.
That is a remarkably small pressure
change that indicates the extreme
sensitivity of human hearing.

Table 1 illustrates the SPL levels of
typical sounds and environments,
Ordinary breathing at 10 dB corre-
sponds to a pressure change of
0.0006 pBar. At the other extreme, @
space launch produces a pressure
vibration of 140 dB, over three million
times larger, or 0.002 Bar. Sounds
above 100 dB are disagreeable to
most people, and prolonged ex-
posure to intensities above 80-90 dB
€an produce noise-induced hearing
loss. Those losses begin with the higher
frequencies and progress downward
to lower frequencies. A person might
recover from such noise-induced
hearing loss after a period of rest in a
quiet environment, but routine ex-

TABLE 1
~ Perceived Sound and the Decibel Scale
Decibel | Description
0 | Threshold of hearing
10 Ordinary breathing (barely
audible)
20 | Rustling leaves in a gentle
breeze
30 Country house (quiet)
40 City house
50 Classroom, quiet restaurant
(moderate)
60 Large store, ordinary
iy conversation
70 | Factory, inside car in heavy
\ traffic (noisy)
80 - Downtown street at rush
_ | hour, vacuum cleaner
a0 - Large fruck that is 45 feet
: | away (very noisy)
100 | Subway train
1100 | Construction site (nearly
intolerable)
120  Jet plane taking off from
© | 180 feet away
130 | Machine gun fireat close
| range (intolerable)
140 ~ Space launch, thunder with
' | nearby fightning stroke
(painful)




posure to that condition over a pro-
longed duration will lead to perma-
nent hearing damage.

At an SPL level of 100 dB, the pres-
sure changes become 100,000 times
larger (20 wBars). It is not surprising,
then, that sound pressures of extreme
intensity can damage our hearing.
The level at which damage is sus-
tained is also a function of duration.
Federal, state, and local agencies
have established standards on ac-
ceptable levels and duration. Table 2
presents one standard from the US.
Department of Labor for noise regula-
tion. Amplified rock music can easily
exceed those limits at just 100 dB(A) for
a couple hours.

Note that in Table 2 and in several
places in this arficle the dB measure-
ments are given in terms of dB(A).
Here’s what that term refers to: The
greatest sensitivity of human hearing
occurs just above 1 kHz; that sensitivity
decreases as frequencies go lower or
higher. A device designed fo follow
the response of the human ear works
on aweighted curve-—an A-weighted
curve. Therefore, the unit is dB(A).

Because sound waves generally ra-
diate spherically outward in all direc-
tions, the SPL decreases as the square
of the distance. The distance be-
tween the source of sound and the
point of measurement is, therefore,
very important. Table 3 gives the dB
attenuation for several convenient
measuring distances. Notice that
when the distance increases ten
fimes, the dB attenuation is just —20
dB (that relationship only holds for
spherical waves in a large room with-
out reflections). The 10-dB-per-seg-
ment display of the Sound-Level
Meter and its large dynamic range
can be easily used to demonstrate
that relationship.

Logarithmic Amplifiers. The design
of the Sound-Level Meter is based
upon the successive log-detection
amplifier used in the Signetics NE614
high-frequency IF amplifier. That IC
was originally designed for celiular-
telephone applications. It belongs o
a family of related devices, one of
which also includes an NE602-type
mixer on a single die to make a com-
plete, low-power, single-chip, high-
performance receiver.

The successive log amplifier pro-
vides a detected output signal, re-

TABLE 2
Acceptable Noise Levels
(U.S. Department of Labor)
Sound level Duration per day
(dB(A)) {Hours)
90 8
92 6
ger el 4
- O s
?Dﬂ ..... i 2
102 _ 1.5
105 » 1
iR e : 05
115 0.250r less
TABLE 3
Increase _ Sound pressure
in distance reduction (dB)
2 times -6.02
3 times -954
4times -12.04
5 times -13.88
6 times -15.56
7 times ~16.90
8 times -18.06
g times -19.08
10 times -20.00

’

ferred to as the RSS! (Received Signal
Strength Indicator), which is propor-
fional to the received signal strength
over about a 90-dB dynamic range. In
cellular telephones, that feature is val-
uable to indicate the operating ex-
tremes of the communications chan-
nel and to indicate the proper times
o exchange cells to maintain a solid
signal-to-noise ratio.

Logarithmic ampilifiers fall into a
category between linear amplifiers
that can handle perhaps a 20-dB dy-
namic range and limiting amplifiers,
where most of the amplitude informa-
fion is lost through clipping action.
What also makes a logarithmic ampli-
fier ideal for this project is that it offers
instantaneous signal compression
with fast response as compared to an
automatic gain-control stage or a
range-changing amplifier.

Circuit Description. Figure 1 shows
the schematic diagram of the Sound-
Level Meter. Power for the circuit is
provided by B1, a 9-volt battery. Total
battery current is 14.5 mA, so an al-

kaline battery should last about 250
hours.

Audio signals are picked up by mi-
crophone MIC1. The output of MIC1 is
buffered by @1 to maintain the 3000-
ohm load of resistor R2. The input im-
pedance at pin 16 of the NE614 (U1) is
1600 ohms; R4 provides an additional
1600 ohms of resistance to reduce the
gain on the high end and preserve
the RSSI linearity. Capacitors C2 and
C3 provide low- and high-frequency
roll-off, respectively (that allows the
unit to follow an A-weighted curve).

Capacitors C4 and C7-C9 are
used as filters to bypass internal bias
voltages within U1. An external coup-
ling scheme is used between pins 14
and 12 of U1 to couple the first, inter-
nal, IF-amplifier stage to the second-
stage limiter amplifier.

The RSSI signal is a current source
that flows through Ré to establish a
voltage at pin § of U1; the RSSI output
voltage is a function of the input SPL.
Capacitor C10 filters that voltage to
remave high-frequency components.
The slope of the RSSI line is nominally
0.084 V. /10 dB. Op-amp U2-b is con-
figured as a non-inverting voltage
buffer with a gain of 1.2; that gain,
multiplied by the RSS! slope, produces
a slope of 0.1V /10 dB to the remain-
ing circuitry, which includes the dis-
play and the power supply.

The components connected be-
tween U2-b and U2-a make up a low-
pass filter to give the meter a slow
response. A slow response is desirable
so that the unit responds to an aver-
age of the noise and not the peak.

The display, DISP1, is a ten-bar LED
that is used to indicate sound level in
10-dB increments from 30 10 120 dB(A).
The display is driven by an LM3914
linear bar-graph driver, US. The inter-
nal vokage regulator of U5 functions
by establishing a constant current
through R15, because the voltage be-
tween pins 7 and 8 is maintained at
1.25 voilts. The resulting voltage at the
emitter of Q2 is about 5 volfs, which
powers U1, U3, and the internal volt-
age-divider string of US at pin 6.

While the divider string is tempera-
ture dependent, the division ratio is
very stable and accurate. When
powered from Q2 at a constant volt-
age (V.J). USs voltage steps remain
stable at aslope of V. divided by the
ten steps. The resulting slope is there-

fore 0.1V_Jstep, which compares nic-
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Fig. 1. Here's the schematic for the Sound-Level Meter. It uses an electret condenser microphone, MICI, 10 pick up noise in a room.
The unit then measures the level of that noise and displays it on DISPI, an LED bar-graph disply.

ely with the RSSI signal slope of 0.1
Vo/10 dB. Therefore, each segment of
the display will increase by 10 dB, in-
dependent of the exact magnitude of
Vo
While the slopes of the display driv-
er and the RSSI signal are the same,
they might not have the same offset.
For that reason, an LM334, U4, is used
fo source a constant 10-microamp
current through R17 to generate a
fixed offset voltage on top of the com-
posite RSSIvoltage at the output of U2-
Q. By adjusting the value of potenti-
ometer R17, differences in micro-
phone sensitivity can be accommo-
dated so that the display reads
properly from 30 to 120 dB(A). The

This board shot shows how DISPI looks
when mounted properly.

proper readout of the display is also
ensured by an ICM7555 timer, U4,
which is configured as a self-excited,
squarewave oscillator; the resulting
peak-to-peak, 1-kHz signal of the
timer is almost one step size of DISP1
(that’s the equivalent of an LED bar).

Construction. The author’s pro-
fotype for the Sound-Level Meter was
built on a double-sided printed-circuit
board. Building the Meter on a PC
board with a good ground is strongly
recommended because the NE&614 is
a high-frequency IC. If you would like
to make your own PC board, you can
use the solder- and component-side
templates shown in Figs. 2 and 3, re-
spectively. An etched and drilled
board is also available from the
source mentioned in the Parts List.

A parts-placement diagram is
shown in Fig. 4. Cut the pins of the LED
display to a length of approximately
%e-inch. Mount the LED display side-
ways with pins 11 through 20 lined up
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Fig. 2. This is the full-size foil pattern for the solder side of the

double-sided PC board.
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PARTS LIST FOR THE SOUND-LEVEL METER

SEMICONDUCTORS

U1—NE614 high-frequency IF
amplifier, integrated circuit

U2—LPC662 dual operational
amplifier, integrated circuit

U3—ICM7555 timer, integrated
circuit

U4—1.M334 constant-current source,
integrated circuit

U5—LM3914 linear bar-graph driver,
integrated circuit

Ql, Q2—2N5089 NPN transistor

D1--1N4148 silicon diode

DISP}-—Ten-LED bar graph

RESISTORS

(All fixed resistors are Ya-watt, 5%
units.)

R1, R3, R13, R16—6800-ohm

R2—3000-ohm

R4—1600-ohm

R5, R15—2700-ohm

R6, R7, R9—100,000-ohm

R8—20,000-ohm

R10—470,000-ohm

R11-—130,000-chm

R12—33,000-ohm

R14—10,000-ohm

R17—100,000-ohm trimmer
potentiometer

CAPACITORS

Ci, C4, C7, C8, €9, C11, Cl6,
C17—100-u.E 10-WVDC,
electrolytic

C2. C10, C13—0.1-wF ceramic-disc

C3, C15—0.02-uF ceramic-disc

C5—0.015-uF ceramic-disc

C6—0.047-1F ceramic-disc

with the pads along the component
side of the board. The face of the dis-

Cl12—4.7-pE 10-WVDC, clectrolytic
C14—0.01-wF ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

MICl—Electret condenser element
(Digi-Key part no. P9970-ND or
equivalent)

S1—SPST slide switch

B1—9-volt battery

Printed-circuit materials, project
enclosure, battery snap with leads,
IC sockets, wire, solder, hardware,
etc.

Note: The following items are
available from Vista (P.O. Box
1425, Bolingbrook, IL 60440;

Tel. 708-378-5534): NE614 IF
Amplifier—$4.50 (plus $3.00
shipping and handling); pre-etched
PC board (NOISE-BRD)—$10.00
(plus $3.00 shipping and
handling); kit of all parts including
prepunched case with silk screen
and battery (NOISE-KIT)—$48.00
(plus $5.00 shipping and
handling); a fully assembled
version is available with battery
(NOISE-ASSEM)—$59.00 (plus
$5.00 shipping and handling).
Illinois residents please add 7.5%
sales tax. Check, money order, and
credit cards are accepted. For fast
check verification, please provide
street address (no P.O. boxes),
telephone number, and driver’s-
license number and state of issue.

play should be pointing away from
the board, and pins 1 through 10

——————— 2-5/8 INCHES ———————— P

Fig. 3. Here's the component side of the board.

should be located above the compo-
nent side of the board. Solder those
free pins together with a wire and
connect that wire to the solder pad
closest to pin 20 of the LED display
(see Fig. 4).

Next mount sockets for the U1-U4,
making sure o observe proper orien-
tation for each. The smaller, mono-
lithic capacitors should be mounted
naxt. Do not substitute other values for
the capacitors, as most of the values
tailor the bandwidth, Next, vertically
mount the fixed resistors.

Mount the trimmer potentiometer,
diodes, fransistors, and the constant
current source (U4). The electrolytic
capacitors should be mounted next;
make sure to match the proper polar-
ity as shown in Fig. 4. Next install slide-
switch $1 so that about %6 inch of the
leads protrude through the PC board.
That will give the switch the proper
height and clearance for the SerPac
Mé case that comes with the Sound-
Level Meter kit.

Trim the battery-snap leads to ap-
proximately 2% inches, and solder
them ta the board, using the parts-
placement diagram as a guide. You
might want to apply silicone rubber to
where the leads attach to the boord
o reduce the strain on the joint.

Clean the board of residual flux be-
fore installing the microphone (make
sure that the component doesn't
make contact with any cleaning sol-
vents). The microphone used is a Pan-
asonic WM-52BM (Digi-Key part

(Continued on page 94)
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The great day has come—you
have just built the Scanner Con-
verter described elsewhere in
this issue, or have built or purchased a
similar unit. You hook it up, thinking
about all of the new frequencies you
are going to be able to listen to, only
to be disappointed in the apparent
performance. All ssems to be working
property, so what went wrong?

Then it hits you—it's the antennal
Your old antenna is not optimized for
your new frequencies. Not to worry;
you have a couple of alternatives.
One is to buy a commercial 800-MHz
antenna. Those are great; commer-
cialantennas are wellmade, durable,

:

ATTER

BY JAMES A. WILLIAMS

and have excellent performance. But
they do have one disadvantage,
they're expensive.

The second alternative is to build
your own. The 800- to 900-MHz Scan-
ner Antenna described here can be
built in a couple of hours, or less, and
costs around $5.00. While it is tweaked
for the range of 800—-900 MHz, it also
does a great job for local reception
on the other VHF/UHF bands. Building
your own antenna also gives you the

T i

3 1/2-INCHES

3 1/2-INCHES

Fig. 1. This simple quarter-wave antenna can improve performance on the 800-MHz=
band and can be built in just a couple of hours.

Simple Antenna
for 800 MHz

Build this simple quarter-wave
\ ground-plane antenna and hear what

you’ve been missing on the
800-MHz band.

opportunity fo get more involved with
your radio/scanner hobby.

A Quarter-Wave Ground Plane.
The antenna described here and
shown in Fig. 1 is a quarter-wave
ground plane. That simple and popu-
lar design is sometimes called an om-
nidirectional or non-directional an-
tenna because it can receive RF
signals from all compass directions.

The antenna consists of a radiator
element that is Ya-wavelength long
and has four radials that are also Ya-
wavelength long. The radials at the
bottom of a vertical antenna actas a
ground under the antenna. That is the
reason those antennas are called
ground-plane antennas.

The required lengths for the radiator
element and the radials can be
found from the simple equation:

L(feet) = 234/f(MHz)

Assuming a center frequency of 850
MHz, the radiator and radial lengths
should be about 3.5 inches. Because
this is a receiving antenna, not a trans-
mitting one, an approximate length is
sufficient, making measuring and cut-
ting the elements a lot easier.

Building an Antenna. Enough of the
technical talk; lets make an antennal
First you will need the items given in
the Parts and Materials List. Be sure to
use a siltver-plated SO-239 connector
as specified; the less expensive and
commonly available nickel-plated
ones will not work. Once you have
gathered all the items, start by ‘cutting

(Continued on page 94)




The demand for computer programmers will double by the year 2005!

|

Train now for a high-paying
career as a computer

programmer!

Only NRI at-home training gives you in-demand
programming skills in three of today’s hottest
computer languages: QBasic, C, and Visual Basic.

Plus, you now train with and keep state-of-the-art
programming tools: a powerful 486DX2/66 MHz
multimedia computer system featuring 8 meg RAM,

420 meg hard drive, color monitor,
CD-ROM drive, and Windows 95!

Prepare for today’s newest

programming opportunities
The Bureau of Labor Statistics forecasts that
job opportunities for computer programmers
will increase much faster than the average
over the next 10 years, with as many as
40,000 new jobs opening up by 2005.

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

No experience needed —
NRI’s Discovery Learning Method
builds your programming skills
step by step
With NRI's unique Discovery Learning

Method, you get hands-on programming
experience as you master today's most

Multimedfa PC &£
and Windows

=

popular languages and programming
environmerts. Step by step, you learn to
create the kinds of full-featured, powerful
programs today’s employers and clients
demand:

* You start with QBasic, learhing to develop
programs in a DOS-based environment as you
actually create and modify several programs
of your own.

* You move on to master C, a sophisticated
language that's become the programming tool
of choice for a variety of applicaticns.

* You're then ready to explore Visual Basic,
a high-level, object-oriented language
designed specifically for creating programs in
a Windows environment.

than any other school!

e 486DX2 microprocessor

e 8 meg RAM installed

e 420 meg hard drive

e 3.5" floppy drive

o Super VGA color monitor with .28mm
dot pitch

e Pentium Overdrive-ready socket

More equipment, more advanced software. and more
real-world programming experience

Only NRI gives you hands-on experience with today’s most sought-after programming tools. In
addition to QBasic, C, and Visual Basic programming software, you train with and keep a
powerful 486DX2/66 MHz multimedia computer system with all these state-of-the-art features:

* Math coprocessor

Double-speed CD-ROM drive

Sound Blaster-compatible sound card and

speakers

® 0600/2400 baud fax modem

» Windows 95 — the very latest version of
this popular graphical interface

l M‘s\y\v;(‘.‘ \}h- r .;- ‘L__‘\-.";:h'.:

Best of all, you master these important
languages as you train with and keep the
most powerful computer system available
from any school!

Send for your FREE catalog today!

See how NRI can give you the programming
skills, the full-featured computer system,
and the state-of-the-art software you need to
get started in this top-paying field. Call or
send for your free catalog today!

If the coupon is missing, write to us at
NRI Schools, McGraw-Hill Continuing
Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008.

CALL 1-800-321-4634,ext. 1295

SEND TODAY FOR FREE NRI CATALOG

”ﬂ’Schools "“i |

McGraw-Hill Continuing Education Center
l 4401 Connecticut Avenue, NW, Washington, DC 20008

1
I Check one FREE catalog only
Q COMPUTER PROGRAMMING
Q PC Applications Specialist
Q Visual Programming in C++
Q1 LAN Specialist
Q Microcomputer Servicing
Q Desktop Publishing with PageMaker
Q Bookkeeping & Accounting
QO Multimedia Programming
O NEW! Associate Degree in Accounting

Age.

{please print}

State/Zip

Accredited Member, National Home Study Council 5413-1195
L . I S I G SN S
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BY JAMES BAILEY

Flash-Battery Tester

Just how good are the batteries you're using in your
flash? Use this project and your PC to find out.

ant to know exactly how a
particular brand or type of
battery performs in your

electronic flash? Well, if you have a
PC, you can use it and the Flash-Bat-
tery Tester described In this article to
evaluate different batteries in your
flash and get a permanent record of
how well they did.

With the Tester, there’s no need to
invest in or build an expensive ana-
log-to-digital converter or data-ac-
quisition system. Neither will you need
to write several pages of complex
code to do the testing. Just enter info
your PC the short BASIC program listed
within this article, plug the Tester into
the computers serial port, and you're
all set.

Battery Differences? We'll get to
how the Tester works in a moment. But
first, let's just take a brief look at how
different types of batteries behave in

different ways when used with a cam-
era flash,

Figure 1 contains a graph showing
how one brand of "AA” alkaline bat-
teries compares with “AA” fithium
ones. As you can see, lithium batteries
maintain a shorter recycle time for a
greater number of flashes. After 150
flashes, an alkaline battery takes al-
most 29 seconds to recycle the flash,
while a fithium battery only takes 10
seconds to recycle after the same
number of flashes.

But the differences don't end with
types of batteries. Different brands of
the same type of battery can perform
significantly better or worse than
each other as well. So, as you can see,
there are lots of tests to perform with
the Flash-Battery Tester.

Circuit Description. The schematic
for the Flash-Battery Tester is shown in
Fig. 2. Power from a 9-volt battery, B4, is

fed to a 78L05 regulator, U3. The IC
then produces a regulated 5 volts to
power the rest of the circuit,

A cadmium-sulfide photocell, PC1,
conducts when a connected flash's
ready light comes on and illuminates
it. When current flows through PC1, U1-
aand U1-b, two sections of a 74HC132
Quad Schmitt trigger NnanD gate, pro-
duce a sharp-edged TTL high. A
MAX232, U2, converts the high to an
RS232 low that is compatible with the
PC’s serial port. The MAX232 also takes
an incoming serial-port pulse and
converts it to TIL levels to fire the flash
via SCR1, a C106D2 silicon-controlied
rectifier,

As mentioned earlier, the circuit
works with a BASIC program (see List-
ing 1). That program fires the flash by
sending a brief pulse through plug PL1
to the serial ports DIR pin. The pro-
gram then starts timing how long it
takes for the flash to recycle. In other
words, the program “looks” at the CTS
pin over and over until it sees that it
went low. That happens when the
photocell is lit by the flash’s ready light.
The program records the elapsed
time and then continues counting un-
fil one minute elapses.

At that time the DIR pin is cycled
again to fire the flash and the process
is repeated. The test concludes when
the recycle time exceeds 45 seconds.

Construction. There is nothing crit-
ical about the layout of the Tester, so
any project-building method can be
used. For those who would like to etch
a PC board, however, a full-size tem-
plate is shown in Fig. 3.

If you use a PC board, refer to the
parts-placement diagram in Fig. 4
when installing the components. Be-
gin by mounting IC sockets for U1 and
U2. Make sure they are oriented prop-
erly. Then, go on to install the resistors
and capacitors, making sure to
match the polarity of the latter with
what’s shown in Fig. 4.

Next go on to soider U3 and SCR1to
the board. Make sure fo follow the
orientation shown for the compo-
nents in the parts-placement di-
agram.

Now we get to a slightly more tricky
part, the photocell assembly. Cut an
elastic strap to a length of approxi-
mately 7 inches. Sew the strap so that
it makes a band or loop, and then cut
a hole in it,




30 T T

using a large center punch.
Solder two-conductor wire to the

204—

— photocell’s leads. Unless the pho-
/ tocell’s leads are very short, insulate
! the connections with shrink tubing.

/ Center the photocell in the eyelet so
/ that the sensor points into the band,
! ana epoxy the photocell in place.

! When the epoxy is cured, you might
want to reinforce the leads with more

RECYCLE TIME (SECONDS

epoxy or silicone caulk.
When the photocell assembly is
i ready, take the loose ends of the wire

and aftach the conductors to their
appropriate points on the board (see

0 50 100 150 200

= ALKALINE AA NUMBER OF FLASHES

== = LITHIUM AA

Fig. 1. As this comparison chart shows, typical lithium batteries keep shorter flash

recycle 1imes for a greater number of flashes than do alkaline ones.

LISTING 1

10 (R T 232 1222133 RECYCLE TEST ....t'“t“".."'i..‘.'
20 KEY OFF

30 C3=" "

80"

e

100 IT23 222222232 271723 ESTABLISH DlsK FILE e atedewhirdid
105°

110°

115 CLS: LOCATE 1,1:INPUT"ENTER DATA FILENAME
" FILENAMES

120 FILENAMES="A:"+ FILENAMES$+".PRN"

130 OPEN FILENAMES FOR APPEND AS #1

140 N%=0

150 INPUT "ENTER SAMPLE DESCRIPTION
"SAMPLES

160 PRINT #1, SAMPLES _

170 PRINT #1,"FLASH #'" " "SECONDS"

180"

190"

200 U222 222 11,13 ARE YOU READY? SANRREARANARNIOR AR A Sd
205"

210"

215 CLS:LOCATE 1,1:PRINT “PRESS ANY KEY TO
START TEST"

220 A$=INKEYS:IF A$="" THEN GOTO 220

230 CLS

240"

250"

260 U2 2222222342223 3 FIRST sHoT ERANARERAARSS SN R RARD
270"

280"

310 F=TIMER

320 OUT &H3FC,(&H1 OR INP(&H3FC))

330 FOR [%=1 TO 10 :NEXT %

340 OUT &H3FC (&HFE AND INP(&H3FC))

350 FOR 1%=1 TO 1000; NEXT 1%

360 1)

370"

the parts-placement diagram). The
elastic band should easily slip over
your flash.

Use one end of a flash sync cord to
connect the Tester to your fiash (sync
cords are available at any photo

250 300

380 e TT e 2222020 222 ] CHECK FOR READY AR AR RERAERE N
390"

Tt

405 LOCATE 1,1:PRINT C$:LOCATE 1,1:PRINT
“FLASH IS CHARGING"

410 T%=(INP(&H3FE)AND &HFF)

415 IF T%>5 THEN GOTO 420

417 LOCATE 1,1:PRINT C$:LOCATE 1,1:PRINT'READY
LIGHT IS ON* .
420 LOCATE 2,1:PRINT C$:LOCATE 2,1:PRINT USING
“## #" TIMER-F

430 IF T%>5 THEN GOTO 405

440 B=TIMER-F

450 N%=N%+1

460 GOSUB 1000; ***++sesssssssans SAVE READING TO
DlsK P13 3 222222233

465 ' *s+s++ee+ |E RECYCLE TIME IS >45 SEC, THEN
TERMINATE TEST *****

470 IF B>=45 THEN GOTO 9000

m IR ZIIT1, 123322273 Nm CYCLE

515 LOCATE 5,1:PRINT"ELAPSED TIME="

520 LOCATE 5,17:PRINT USING "##", TIMER-F
530 IF TIMER-F>=60 THEN GOTO 550

540 GOTO 520

550 CLS:GOTO 310

995

1000 ' sresesaraassssasianer DISK DATA STORAGE

1005

1010 PRINT #1,N%;",".B

1020 RETURN

8990

8900 * c+++reesrer* CLOSE DiSK FILE AND END TEST
NERRSRAAR EANSI NN ERANRNS

8910

9000 CLOSE #1

10000 END

Pass one half .of a brass eyelet
through the hole in the band, and put
a few drops of white glue around the
edges of the hole to keep the edges

from fraying. Slip the other half of the
eyelet through the first halfs cpening.
Secure the halves together using a
swagging tool.or by hammering them

store). Cut off the end that doesn't go
to the flash, strip the exposed leads,
and solder them across SCR1 as
shownin Fig. 4.
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Fig. 2. This is the schematic for the Flash-Battery Tester. A MAX232 (U2) and a 9-pin
D plug (PL1) provide a simple interface to a PC.

1 i
3L
R —
T r
s

3-1/8 INCHES >{

Fig. 3. Layout of the Tester is not critical, but if you'd like 1o build the project on a
PC board, use this template to etch your own.

Mount the board in a suitable proj-
ect enclosure. Using the parts-place-
ment diagram as a guide, attach a
battery snap and leads for switch $1to
the appropriate points. Mount the
switch to the enclosure and connect
that component to the leads you just
mounted.

The last step is to attach the proper
pins of PL1, the 9-pin D plug and shell,

o their proper points on the board.
Use a four-conductor wire to accom-
plish that.

Checkout. Install a 9-volt battery
and turn $1 on. Connect a voltmeter
between pins 5 and 8 of PL1. Be sure
that the photoceli is somehow kept
dark. The voltmeter should read be-
tween 8 and 10 voits, and pin 8 should

PARTS LIST FOR THE
FLASH-BATTERY TESTER

SEMICONDUCTORS

Ul—T74HCI134 quad Schmitt trigger
NAND gate

2—MAX232 RS232 interface

U3—LM78L05 5-volt regulator

QI1—2N3906 PNP transistor

SCRI—C106D2 silicon-controlled
rectifier

RESISTORS

(All resistors are Ya-watt, 5% units.)

RI1—51,000-0hm

R2—15,000-ohm

R3—1200-chm

R4—470-ohm

ADDITIONAL PARTS AND
MATERIALS

Cl-C5—10-pE 16-WVDC,
electrolytic capacitor

PCl—Cadmium-sulfide photocell

SI—SPST miniature toggle switch

PL1—9-pin D plug and shell

Printed-circuit materials, project
enclosure (Radio Shack 270-222 or
equivalent), electronic flash-sync
cord (should fit your flash), IC
sockets, 9-volt battery and
connector, two-conductor wire
(such as speaker wire) for
photoeell, four-conductor wire
(such as telephone wire) for D
plug, elastic strap. brass eyelet,
epoxy, wire, solder, hardware, etc.

be positive. Shine a flashlight at the
photocell; the voltmeter should now
read the same voltage, but pin 8
should be negative.

Strap the photocell around your
flash so the photocell sits directly-over
the ready light. Turn on the flash. When
the ready light comes on, pin 8 of PL1
should again switch from positive to
negative.

Temporarily connect pin 8 of PL1 to
pin 4. Keep the photocell dark. Con-
nect your flash fo the sync cord, and
tumn on the flash. Measure the voltage
across SCR1; it will be between 5 and
250 volts, depending on the type of
synchronizing interface the flash has,
but the actual voltage is not impor-
tant. What is important is that the
anode of SCR1 must be positive with
respect to its cathode. if not, discon-
nect the fiash, turn off $1, and reverse
the wires from the sync cord to SCR1.

Reconnect the flash, if necessary,
and turn on $1 and the flash. After the
flash’s ready light comes on, shine the

(Confinued on page 93}




Here’s how to make your own BALUN, matching,
and other broadband RF transformers.

BY JOSEPH J. CARR

roadband radio-frequency
B (RF) transformers are used ex-

tensively by SWLs and ham
operators to match the impedance
of antennas to the 50-ohm system im-
pedance that is standard on most re-
ceivers and transmitters. In some
cases, those transformers also convert
a balanced load to an unbalanced
one consistent with coaxial-cable
use. Such transformers are called BAL-
UNs (for BALanced UNbalanced). Not
all RF broadband transformers are
BALUNs, however, even though it is
common among both SWLs and
hams to use the term "BALUN" univer-
sally. There are also balanced-to-bal-
anced (BAL-BAL) devices and unbal-
anced-to-unbalanced (UN-UN) de-
vices.

For those who are not familiar with
the concept, a “balanced” device
means that the signal voltage is not
referenced to ground or any com-
mon point. An example is the feed-
point of a half-wavelength dipole.
Conversely, in “unbalanced” devices

the signal voltage is referenced to
ground. An example is the coaxial an-
tenna input of a receiver.

While one can buy RF transformers,
especially BALUNS, in certain standard
versions (e.g. 111 and 4:1 impedance
ratios), odd versions are harder to find.
In addition, receiver owners might not
like the bulky transformers used by
ham operators. Those transmitting
fransformers are large because they
have to handle high RF-power levels.
A receiver can make do with much
smaller transformers.

Transformer Basics. A transformer
is an electronic component consist-
ing of at least two magnetically cou-
pled windings of wire wound over a
common core (see Fig. 1). The winding
connected to a source of electrical
current is the primary winding, while
the winding connected to the load
(resistor R, in the figure) is the second-
ary winding.

In a radio-receiver antenna system,
the antenna is the “signal generator”

andthe receiver is the load, but other-
wise the setup is conceptually very
similar to Fig. 1. When a primary cur-
rent (l,) flows, it sets up a magnetic
field around the winding. That field
induces current lg into the secondary
winding, and that current flows in the
ioad resistor.

Trarsformers come in a wide variety
of types and uses, but for this article
the class that we will concern our-
selves with are broadband RF transfor-
mers. Those transformers are wound
over a variety of different core types,
including: air, powdered iron, and fer-
rite. Those materials are efficient at RE
but not at lower frequencies.

There is a very definite relationship
between the voltages and currents
found in the primary and secondary
windings. The voltage across the sec-
ondary winding is directly propor-
fional to both the voltage applied to
the primary winding, and the turns
ratio between primary and second-
ary windings; ie. the ratio between
the number of turns in the primary (Ng)
and secondary (Ng):

Vp/Vs=Ng/Ng

The currents in the two windings are
inversely proportional to the turns
ratio, or:

Np/Ng=lg/lp’
If you combine those two equa-
tions, you will find that Vpl, = Vgls, which
is a constant.

Impedance-Matching Transfor-
mers. Transformers not only change
voltages and currents, but they also
can transform impedances. When
you find yourself dealing with a 12-
ohm impedance at the feedpoint of
a quarter-wavelength vertical anten-
na, and need to match it to a 50-ohm
receiver input or transmitter output,
then animpedance transformation of
50/12, orabout 4:1, is needed. Asin our
earlier discussion, the impedance
fransformation is a function of the
turns ratio:

No/Ne=2Zo7Z;

Suppose we need to match a 500-
ohm long-wire antenna to a 50-ohm
receiver input {a 10:1 impedance
fransformation), working the above
equation shows us that the primary to
secondary turns ratio needs to be
about 3.2:1.
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PRIMARY SECONDARY
SIGNAL R,
GENERATOR

Fig. 1 The circuit of a basic transformer
consists of two (or more) windings of
wire over a common, magnetically
coupled, core.

Zs

SECONDARY

PRIMARY

Fig. 2. A basic step-up (or step-down if
reversed) transformer is shown in A,
while B shows how such a transformer
could be wound on a toroidal form.

We sometimes speak of the load
impedance being “reflected” into the
primary circuit. That term refers to the
apparent impedance seen looking
into the transformer primary when a
given impedance is connected
across the secondary. Consider Fig.
2ainwhich an impedance, Z;, is con-
nected across the secondary of the
fransformer; the primary has fewer
turns than the secondary, so the im-
pedance reflected is less than the
load impedance.

Figure 2b shows one way such a
transformer can be wound on a
toroidal coil form. The primary and
secondary windings are wound sepa-
rately, and are magnetically coupled
through the form. They could also be
wound over one another, or in a bifilar
fashion; that is, two parallel windings
wound fogether over the core.,

BALUN Transformers. The purpose
of a BALUN transformer is to convert a
balanced load impedance, suchasa

dipole or a push-pull RF ampilifier, to
an unbalanced load such as a re-
ceiver antenna input, fransmitter an-
tenna output, or a single-ended
amplifier. Those transformers are bilat-
eral, so one can also turn them
around backwards and match an un-
balanced load to a balanced output
circuit,

A popular use for BALUN transfor-
mers is o connect the center feed-
point of a dipole to a coaxial
tfransmission line. Tests in antenna
chambers and in the field demon-
strate clearly that practical dipole-
antenna patterns approach the ideal
“figure-8” only when connected to a
BALUN transformer. When the coaxiai
cable is connected directly to the
feedpoint, the currents flowing in the
shield radiate signal, and that distorts
the antenna pattern.

BALUN transformers are typicaily
specified according to the imped-
ance ratio that they will convert. The
two most common varieties are 1:1
and 4:1. A 111 BALUN transformer re-
flects the same impedance into the
primary circuit as is connected fo the
secondary circuit. Thus, a dipole’s 75-
ohm, balanced, center impedance

4:1
BALANCED

UNBALANCED

Fig. 3 Here's the circuit diagram for a
typical 4:1 BALUN transformer. It is
called a BALUN because it converts a
balanced load to an unbalanced one.

FERRITE
CORE

A

UNBALANCED =

4‘:'1
BALANCED
Fig. 4. Here's a 4:1 BALUN wound over
a ferrite solenoid core. Note that the unit
is bifilar wound.

will be reflected as a 75-ohm unbal-
anced impedance for connection to
the coaxial cable. The 4:1 BALUN
fransformer, on the other hand, re-
duces the reflected impedance by
four. A folded dipole, which has a bal-
anced feedpoint impedance of
about 300 ohms, will, when con-
nected to a 4:1 BALUN, reflect a 75-
ohm unbalanced impedance for
coaxial cables.

The circuit for a 4:1 BALUN trans-
former is shown in Fig. 3. It consists of
two bifilar wound coils of wire. The dots
on each coil indicate the same ends.
To make BALUN transformers for the
high-frequency (HF) shortwave
bands, wind ten bifilar turns of wire
around a ferrite or powdered-iron coll
form. The actual number is not terribly
critical. if the antenna is for the upper
end of the HF spectrum (higher than
18 MHz), then you can use as few as
five turns, and if it is only for the lower
end (less than 7 MHz) use eighteen
turns,

There are a few different methods
for winding 4:1 BALUN transformers. A
solenoid-wound transformer wound
on a powdered iron or ferrite core is
shown in Fig. 4. It is called a solenoid-
wound transformer because the
length of the unit is greater than ifs
diameter. A 4:1 BALUN wound on a
toroid is shown in Fig. 5. Note that both
of the BALUNs are wound in a bifilar
fashion. Also, as indicated in the fig-
ures, it is a good idea fo use two dif-
ferent-colored wires in order o keep
them identified when winding the
Coil,

A 1:1 BALUN-transformer circuit is
shown in Fig. 6. That transformer can

4:1
BALANCED

Fig. 5. Here's the same 4:1 BALUN
wound over a toroid core. Use different-
colored wire to make it easier to keep
track of the windings.




1:1
BALANCED
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UNBALANCED

Fig. 6. A 1:1 BALUN requires a trifilar
winding; that is, three coils wound
together in parallel.

180°
ANT

09
ANT

TO RECEIVER

Fig. 7. This phase-shift transformer,
based on the 4:1 BALUN circuit,
overcomes the transmission-line
problems associated with feeding two
antennas out-of-phase.

be wound using the same methods as
the 4:1 BALUN, but requires trifilar wind-
ings; that is, three paraliel wires wound
on the same form. Those windings can
be either parallel, or twisted, as you
prefer. One practical use for a 1:1 BAL-
UN is at the center feed point of a
standard half-wavelength dipole.

Phase Reversal Transformers. A
number of shortwave listeners and
ham-radio operators sometimes
build phased antennas to enhance,
or vary, directional characteristics. A
common version of that theme is to
place verfical antennas a half-wave-
length apart. When those antennas
are fed in-phase with each other, the
reception and radiation pattern oc-
curs af right angles to the line be-
tween the verticals. But if the
antennas are fed 180 degrees out of
phase with each other, the direction
of radiation or reception flips 90 de-
grees and appears along the line be-
tween the antennas.

There are several ways to feed the
two antennas, but nearly all of them
pose problems that the authors of
books and articles somehow fail 1o
mention. For example, to feed the an-

tennas 180-degrees out-of-phase
with each other, the recommenda-
fion is o connect the coaxial cable
from the receiver or fransmitter 1o one
antenna, and then connect that junc-
tion to the other antenna through a
half-wavelength piece of coaxial ca-
ble. Unfortunately, that recommenda-
fion fails Yo account for the coax’s
velocity factor, which tends to be
something on the order of 0.66 or
0.80. That means under the best of
circumstances that a half-wave-
length piece of coax will only be 80
percent of the required length.

Another popular suggestion is to
use three half wavelengths. The prob-
lem there is that such a scheme dis-
torts the current distribution in the
antenna—because of coax losses—
and the antenna patterns are valid
only for equal currents.

Of course, there is a better way! Run
equal lengths of identical coax {that is
important) from each antenna fo the
receiver, and then combine the sig-
nals in a 180-degree phase-shift trans-
former. There are a couple of different
ways to accomplish that. Asimple ver-
sion is shown in Fig. 7. There, a bifilar-
wound RF transformer, identical to the
4:1 BALUN transformer, is used, but it is
turned around backwards. One an-

TO
RECEIVER

TO
ANTENNA 1

TO
ANTENNA 2

Fig. 8. This trifilar phase-shift
transformer allows two antennas to be
fed either in phase or 180-degrees out-of-
phase.
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Fig. 9. This transformer is useful when
working with certain half-wavelength
dipole antennas. Note that it is a BAL-
BAL unit.

TO
RECEIVER

Fig. 10. This BAL-BAL transformer
could be used to match multiple
impedances. It can be made even more
versatile by adding taps and a switch to
the top (fourth) winding.

tenna is connected to the 180-de-
gree port, while the other antenna is
connected to the 0-degree port.

Another scheme is shown in Fig. 8. In
ihat circuit, the phase-shift trans-
former consists of three trifilar wind-
ings similar to the way a 1:1 BALUN s
wound. Winding "A" is connected be-
tween ground and the antenna input
of the receiver (or antenna output of
the transmitter); winding "B” is con-
nected fo one antenna (“antenna 17;
and winding “C” is connected to a
double-pole double-throw (DPDT)
switch and ‘the other antenna ("an-
tenna 2).

When the DPDT switch is in the posi-
tion shown, the dotted end of winding
C is grounded, so antenna 2 is 180-
degrees out-of-phase with antenna 1.
Afternatively, when the DPDT switch is
In the other position, the undotted
end of winding C is grounded, so it
has the same phase sense as winding
B.

Other Impedance-Ratio Transfor-
mers. The 1:1 and 4:1 BALUN transfor-
mers are probably the most com-
monly used, but are by no means the
only ones required. There are a
number of practical situations where
the impedance ratio is other than 1:1
or 4:1, and for those cases a different
transformer is needed. Examples in-
clude vertical antennas other than
quarter wavelength, some quarter-
wavelength verticals {the feedpoint
impedance is determined by the par-
ficular installation), dipoles that are
mounted close to the ground, bev-
erage and long-wire antennas, some
random-length wire antennas, and
some loop antennas. Solid-state RF
amplifiers might'also require some
unusual impedance fransformations.

(Continued on page 93)
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By Marc Ellis

Scrounging
Parts For the

1930 Ham
Receiver

e

The “midget” 23-plate tuning capacitor with 10-1 vernier dial is
ready for installation on the front panel.

ANTIQUE RADIO

ast month, we intro-

duced our latest
Antique Radio project: the
construction of a starter
ham receiver as recom-
mended by the Amateur
Radio Relay League circa
1930. Appropriately de-
signed for the limited
experience of the prospec-
tive builders and the
leanness of depression-era
family budgets, this was a
simple radio. it required
only a handful of parts,
most of which could be
salvaged from one of the
battery-operated broad-
cast sets then being made
obsolete by the new AC-
operated receivers.

-

Yet, such was the state of
the electronic art back in
those simpler times, that this
“beginners set’ could really
be quite competitive on
the bands. In the introduc-
tion to the construction
article, the ARRL stated “.. lt
may surprise you to know
that this tuner, with occa-
sional slight modification, is
used in probably 90% of
the amateur stations in this
country... .”

I set about getting to-
gether the parts and

materials for this radio just
as the original builders
did—Dby scrounging. Of
course, the battery sets that
those folks took apart with
such abandon are now val-
uable antiques; no one
would dream of cannibaliz-
ing one now unless it was a
fotal junker.

Like most of us in the
hobby, though, I've gradu-
ally acquired a fair
collection of fragments of
vintage sets—both com-
mercial and home-buit—
over the years. | was rea-
sonably sure that my “junk
box” would yield virtually all
of the needed compo-
nents. Not only was that
indeed the case, but the
scrounging process and as-
sociated detective work
turned out to be quite a lot
of fun!

THE “CHASSIS”

As discussed last month,
the radio is intended to be
built “breadboard” style—
that is, with most of the
parts surface-mounted on
a flat wooden board. The
10- x 14-inch board used
for the project constituted
half of a standard “bread-
board” (used to roll out
dough for baking projects)
of the era.

Such boards were
smooth, attractive, knot-
free—and probably inex-
pensive. But | couldn’t find
an affordable one on to-
day’s market. | settled for g
length of 1- x 10-inch com-
mon pine,

Lumber being what it is
today, | had to buy a four-
foot piece to obtain a rela-
tively knot-free 14-inch
section. As it turned out, |
could have used narrower
lumber. After placing the

parts on the board to
check for spacing, | decid-
ed that the 10-inch width
was much too generous
and ripped it down to 7
inches.

The original construction
article suggested that the
controls could be mounted
on brackets attached to
the breadboard, but | de-
cided that it would be
classier (and easier)) to
have a front panel. Antique
Electronic Supply turned out
fo be out of stock on the
black lucite panels they sell
as “Bakelite look-alike” ma-
terial. So | cut a 6- x 14-
inch panel from a scrap of
Ya-inch plywood and pian
to spray-paint it with gloss
enamel. After all, aren’t we
supposed to be building
with scrounged materials?

TUNING CAPACITOR
AND DIAL

I really lucked out on the
tuning capacitor. It was
specified as a “23-plate 100
mmFd midget condenser
(equivalent to a 5-plate
condenser of standard
size.” | decided to check
out a small owner-installed
variable capacitor that |
had removed from a Pilot
Super Wasp while restoring
it for this column a few
years ago.

The capacitor was a nice
little Hammarlund unit. it
certainly looked like a mid-
get compared with the
standard variable capaci-
tors of the erq; it had 23
plates, and, wonder of
wonders, my Sprague Tel-
Ohmike confirmed that it
had a capacity of 100 wf
with plates fully closed!

In the original model of
this set, the tuning “dial”
was simply a large gradu-




ated knob as used on the
old “3-dialers.” But knowing
how touchy regenerative
sets can be to fune, |
thought it would be a good
idea fo install a vernier dial.
That would be quite easy to
do in view of the fact that |
was going to have a front
panel, and it would also
provide more reliable fre-
quency calibration.

The “junk box” coughed
up a usable and interesting
vermier unit. It has a 10-to-1
reduction, which means
that you turn the knob
through five revolutions fo
move the variable capaci-
tor through its half-
revolution of fravel.

At first, | couldn't figure
out how the dial was to be
installed. It has a set screw
for securing its drive hub to
the capacitor-control shaft,
but there is no provision for
securing the body of the
dial to the front panel.

It finally dawned on me
that the dial must have
been designed as a quick-
conversion unit for sets with
direct-drive knobs. All one
had to do was to remove
the old knob and install a
small screw (or possibly a
special “stop” supplied with
the dial and designed to
be installed from the front
of the panel) ¥a-inch below
the control shaft. The drive
hub of the new dial was
then slipped over the con-
trol shaft and the dial
pressed flat against the
front panel, whereupon the
head of the newly installed
*stop” would be captured
in a socket that | found
molded into the back of
the dial.

Tightening the set screw
on the drive hub com-
pleted the installation. The
dial was now secured
against the sef’s front panel
solely through its attach-
ment to the capacitors
control shaft, But it was pre-
vented from furning with
the shaft by the panel-

mounted “stop” captured in
its socket.

REGENERATION AND
FILAMENT-VOLTAGE
CONTROLS

The variable resistance
used for the regeneration
control (R3 in the schematic
printed last month) was
specified as a “volume-
control Clarostat” (no value
given). | thought that was
rather an ingenuous way to
specify a component, but
later came across some
period Clarostat advertising

my hands on a dual
50,000-ohm unit (from a
slightly later period than the
receiver, but not too anach-
ronistic looking).

A proprietary device
called a “Lynch Equalizer”

‘| was specified as a filament

voltage control (R2 on the
schematic). But l'll substitute
a conventional 20-ohm
rheostat found in that inval-
uable junk box.

REMAINING
COMPONENTS
The audio fransformer

The old 1-w.F capacitor (bottom center) as removed from its case
(bottom left) and paraffin embedment. A new orange drop
capacitor (above) will be installed in the case and wired to the
original terminal board (bottom right).

that explained things. It
seems that the Clarostat
controls covered such a
wide resistance range that
a value didn't have fo be
specified. You could get
whatever you wanted af
the twist of a knob!

So instead of specifying
Clarostats by value, one
had only to specify them by
function! Special models
were made to serve as grid
leaks, volume controls, B
voltage controls, efc.

Not having a Clarostat
available to me, | checked
specifications for this re-
ceiver published in other
sources and found that the
typical vaiue for a re-
generation control was
50,000 ohms. Diving info the
junk box, | was able to put

could be “any ratio” ac-
cording to this construction
article, but other ARRL pub-
lications of the time
specified unusually high
turns ratios (from 1:9 to 1:20)
for fransformers used in sim-
ilar circuits. It go with a 1:15
FADA unit | had on hand.
The capacitor (C3 on the
schematic) bypassing the
regeneration contfrol was
specified as 1 pk | found a
1-wF capacitor of the era
housed in the typical flat
rectangular can. However, it
tested at only 0.1 wF on the
Tel-Ohmike! Opening the
can, | saw that | could easily
slip out the old capacitor—
which was embedded in a
paraffin block. A Sprague
“*Orange Drop” unit of the
proper value will be in-

stalled in its place.

A grid capacitor (C2) of
the correct 0.00025 value
was located, complete with
clips to hold the 2-megohm
grid leak resistor (R1), which
| also found in the junk box.
Finally, | was able to put my
hands on a couple of 4-pin
sockets (for the 01-A tubes)
designed for breadboard
mounting, as well as
Fahnestock clips for con-
nections to power, phones,
antennq, and ground.

That's about everything
we'll need except for the
coil “makings"—which will
be covered next month.

NEW REVISION OF
CLASSIC RADIO PRICE
GUIDE

‘Sonoran Publishing, Inc., a
new firm founded by An-
tique Electronic Supply co-
founder and former co-
owner George Fathauer, Jr.,
has recently released the
Second Edition of a 1986
classic: The Radio Collec-
tors Directory and Price
Guide. Written by university
professor and 50-year vet-
eran radio ham Robert E.
Grinder, it shares insights
gained from years of expe-
rience in vintage-radio
collecting and restoring.

The original 1986 guide
listed 8500 radios, with
about 600 trade names,
manufactured between
L 1921 and 1941. The current
edition covers radios from
1921 to 1965, and includes
data on over 20,000 mod-
els representing over 1400
trade names.

The guide is divided into
three broad categories:
“Radio in America,
1921-1965" is a six-chapter
overview of technical de-
velopments, regulations
involving radio, and the
effects of broadcasting on
peoples lives; “The Radio
Directory and Price Guide,”
which comprises most of
the book, provides basic
data on all listed models;
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