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“Design work is faster and
cheaper with Electronics

Workbench.”
Mark Weaver

Production Engineer Technician
Colorado Memory Systems/HP

Electronics Workbench is a highly productive
bench where you design and verify circuits
in a fraction of the time. Connections are always
perfect. Wires route themselves. And the
simulated components and test instruments work
just like the real thing.
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Digital Module: Analyzing a logic circuit.

It’s faster than building with actual componens
because you change connections and
component values instantly. And since the
simulated components are free, you don't need
to replace burnt-out parts or keep an extensive
inventory. The result: You save precious time and
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Analog Module: Tuning an RF front end.

Electronics Workbench

The electronics lab in a computer™

Call: 800 263-5552

Eiéctronics
Workbench

ust $299* INTERACTIVE IMAGE TECHNOLOGIES LTD.
908 Niagara Falls Bivd. #068, North Tonawanda, NY 14120-2060 o
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e - *30-day money-back guarantee. 8 _§~ :‘: -
VISA Ma 5, e Prices in U.S. do'lars, shipping $15. Offer valid in U.S. and Canada only. Vot i
— . i W All trademarks are the property of their respective owners. commz  INTERACTIVE

CIRCLE 167 ON FREE INFORMATION CARD



FEBRUARY 1995

LY AGERNSBACK
~ PUBLICATION
Y

COVER STORY

33 Build an FM Stereo Transmitter

Be an FM disc jockey, or just broadcast the output of your CD player
or tape deck throughout your house with this easy-to-build FM
stereo transmitter that has a range of a quarter mile, or more—

Fred Blechman

CONSTRUCTION

40 Build a Solar-Powered Model Airplane
Harness the power of the sun with this fun-to-build, fun-to-use toy Page 33
airplane—Marc Spiwak

53 Build a 25-MHz Frequency Counter

High accuracy, compact size, and low cost are just a few of the
features of this handy addition to any workbench—Mark Emery
Bolles

FEATURES

37 Handling-Control Systems
A look at the technology behind the next generation of accident-
avoidance systems for your car—8ill Siuru

46 A Survival Guide for PC Owners
Here are the steps to take before disaster strikes your personal
computer, and what to do to minimize the damage afterwards—

Karl T, Thurber, Jr

58 Learn How to Service VCR’s
Learn some basic VCR-servicing techniques, and where to get the
know-how of the servicing pros—Marc Spiwak

POPAAR ELECTRONICS (1550 104202 048] Published monthly by Garnsback Publizations i, S00-8 Bi-County Baolavard, Fanmingdale, MY 11735 Sacand
Lloss postoge peid of Farmengdale. 1Y and ot ooditicngl madling ollices: Cne yaar, bwshe s sibscription rate WS ol passessicons 52195 Connda
$28 84 fnclides G5 T Canadion Gaods and Servizes Tax Regis'rufion P BIZA16S2B00 alt nther cowrries 32545 Subscrigrion arders payable in LIS
tardds anly. Internulionn! Postal Mcasy Srder ar sheck drawn on o U S bork, U5 vingle copy prica 33 50 Capyright 1994 by Gemsbock Fiblications, Ine 4l
Hights reservad Hands-en Electranies ord Gizmo frademorks ore ragistered in LS. and Conedu by Garmsback Publications. ne Popular Elecirenies trode:
mirk it registerad i U5 and Cancda by Electrenics Tecknology Tadoy. ne and is Heensed ta Gamsbesk Pullicasians, tne. Frinted o 5.4

Fastmoster Plecse send address chonges 1o Papular Bestranics, Subscrintion Dent, .0, Bei 338, Maunt Maris 1L ATDS4-9937

A stamped self-nddrassed anvelooe must sbcompony all submitted maricrprs andy or orbwark e photagraphs iF i celum is dosized shodld they be
sejacted We disclaim ony responsibifity for the loss ar damages of manuseriprs andy e arlwork or phatagraphs while inour possession or elizrwi e

A6 setvice fo reodars Popular Blectronics publishes avallable plans o+ infermation releting to newsworty products, iechnigues and seientific dnd tachna
logice! developments Bacousn of possible variances in fha quality ond condition ol materials ond werkmenship vsed by readers, Papulor Electranics dis-
chaims ey respansihility for fhe sofe ard proper finctioning of reader-buill mojects bosed tpon e from plans o infermation oublished in this moGazine

$OIL0AIDBT Jeindod ‘G661 Aienigay



FEBRUARY 1995

Popular Electronics

Larry Steckber, EHF CET
adifor irrehiof cnd gabdisher

PRODUCT REVIEWS

EDITORIAL DEPARTMENT
Carl Laron, editer
Don Karagiannis, aisocate aditer
Teri Scadura, assistant edifor
Evelyn Rase, ediloriol assizian

9 Gizmo
Zenith satellite-TV receiver, General Electric Kitchenvison

TV/VCR combo, Franklin Electronic Bartender’s Guide, Palm
Computing handwriting-recognition software, and lots more

February 1995, Popular Electronics

N

cCcoOlLUVU

DEPA

23 Hands-On-Report

ME! Micro removable mass-storage system

M N S

6 Multimedia Watch
Instant publishing on CD-ROM—Marc Spiwak

28 Think Tank

Answering some questions—John Yacono

64 Antique Radio
This and that—Marc Ellis

68 Computer Bits
Buy or upgrade, part 2— Jeff Holtzman

70 Circuit Circus
A circuit grab bag—Charles D. Rakes

76 DX Listening

Popular-priced shortwave receivers—Don Jensen

78 Ham Radio
Monitoring SID’s— Joseph J. Carr

80 Scanner Scene
Monitoring bumper beepers—Marc Saxon

RTMENTS

3 Editorial

4 Letters

74 Electronics Market Place
82 Electronics Library

84 New Products

95 Popular Electronics Market Center

134 Advertiser’s Index

135 Free Information Card

Mare Spiwalk, sditorial cssociate
Josaph ). Carr, KA4IPY,
cantriticting edilar

Mare Ellis; conlributing sditor
Jeffray K. Heltzmaon,

coatr l"_.urirg it

Don Jensen; conliibuting edifar
Mare Saxen; conlributisg editar
John Yacona, contributing editor

FRODUCTION DEPARTMENT
Ruby M. Yee, aroduction diractar
Karen 5. Brown,
pradurtion monager
Kathy Camphbell,

p uduction cesisiont

ART DEPARTMENT
Andre Duzant, ot directar
Russall €. Truelsen, illisiratar

Jacqueline P, Cheesabora,

circylntian divmc et

Michele Torrilla,
POPJLAR ELECTROMICE bookstare

BUSINESS AND EDITORIAL
OFFICES
Gornskbnck Pusilications e
SO0 Bi-Canby Blvd
Farmingdole, bY 11735
|- 516-2%3-3000
FAX: | 582933115
Prasident: Larry Steckler

SUBSCRIPTION
CUSTOMER SERVICE/
ORDER ENTRY
T-E00-BES 0303
730 Ab - B 30 PMEST

Advertising Sales Offices
listed on poge 134

Cormagaition oy Mates Grophics

Cover by logwy Desgn
lNustrotion by Chres Gould

%inca some of the squipament end circuit:
ry-descried in PFOPULAR ELECTROMICS
may ralate to ar be coverad by U5
potants, FOPULAR ELECTROMICS dis:
cigima any liabitity fer the infringemant
of such patents by the making, vsing, ar
salling of sech equipmenl or circuitry
and suggests that anyane interestad in
such projects cansult o potent atlcenay




EDITORIAL

BYE-BYE CABLE

Let me say right from the start that | absolutely hate my cable-
TV company. Predatory pricing (one of the highest rates in the
country), miserable customer service (“If you are unhappy
with your service, you can always cancel”), poor selection, a
nearly unusable on-screen guide (and no free printed guide)—
the list goes on and on.

When the FCC re-regulated cable last year, my initial
“reduction” resulted in an increased cost of a couple of dollars.
Of couse, my case was by no means unique; in fact, so many
customers around the country received rate increases instead
of the intended decrease that the FCC mandated a
recalculation of the rate adjustments. That did result in a
decrease—of one cent!

Then, to add injury to insult, a couple of months later my cable
company raised the price for all of their unregulated
programming options, which means everything except
broadcast basic. The net result of all of those rate changes
was a nearly 10% increase in the cost of my cable service. So
much for re-regulation!

But the final straw came when | called to inquire about some
programming services that are available as part of the basic
package on most other cable services around the country. I'm
not talking about anything exotic here, mind you, but rather
services like Comedy Central, the Sci-Fi Channel, ESPN2,
and so on. | was told that while they were not available in my
area at the current time, | would soon have the “opportunity”
to purchase them at an added cost.

Enough is enough; | have decided to take my cable company
up on their offer—I| am canceling my service. What made that
decision even easier is that | now have a viable alternative. It
is the DSS direct-broadcast satellite service.

I am apparently not the only one that is less than enthusiastic
about his or her cable service. Early sales indicate that DSS
may become the most quickly accepted consumer-electronics
product in history. Is it for you? That depends on your
circumstances. | am putting in my system over the weekend,
and when we get together next time, I'll tell you more about it.

GZS .

Carl Laron
Editor

Earn Your B.S. Degree
in
COMPUTERS
or
ELECTRONICS

"1: - § ‘
By Studying at Home

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

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

Our Engineering Technology B.S.
Degree Program is available in either of
two options:

(1) The B.SE.T. with Major Em-
phasis in Electronics, OR

(2) The B.S.E.T. with Major Em-
phasis in Computers.

Our Computer Science B.S. Degree
Program leads to the B.S.C.S.—the
Bachelor of Science 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.
L]

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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PROJECT
PHOTOGRAPHY
POINTERS

Fred Blechman’s article,
*Screen Shots and Project Pho-
tography Made Easy” (Popular
Electronics, December 1994)
was interesting and contained
some useful information for
novice photographers. However,
| would like to take exception to
some of the recommendations
made by Mr. Blechman, and
offer one or two of my own.

First, the type of film he sug-
gests is a daylight color-print
film. That is a poor choice for
use in photographing projects
for a number of reasons. Of the
eight uses for such photographs
listed by the author, almost
none can make use of color
prints. As far as | am aware, no
magazine, book, documenta-
tion, or manual will accept color
prints. The color-separation pro-
cess used in printing requires
color transparencies or slides.
As for illustrating a lecture, that
is best done with a slide proj-

ector. Therefore, if the stated
objectives are to be met, a slide
film such as Ektachrome or
Kodachrome (buy American!) is
the better choice.

Daylight film, used with tung-
sten light, requires extensive
color correction. Mr. Blechman
suggests the use of an 80A
filter for that purpose but admits
that he has to go to a custom
processor and pay extra for
further color correction. An 80A
filter is ineffective in correcting
for the light from a 60-watt
household lamp because that
type of lamp has a color tem-
perature of about 2600 K, while
the filter is designed to correct
for 3200 K photographic lights.

Color films are available in
Type A (3400 K for photofloods)
and Type B (3200 K for studio
lamps) as well as Daylight. The

3M breadboards
for less dough.

Srii sy
BEHEHGART

Lower prices, plus jumper wires and a
diskette. No wonder interest 1s rising.

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

© 3M 1994

3M Reliability
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most useful for our purpose is
Type B. | use Ektachrome 160T,
which used to be called High-
Speed Ektachrome before film
speeds became supersonic.

| also use a 60-watt house-
hold lamp for the “painted light”
technique described in the arti-
cle, but | use a special
transformer to boost the voltage
to the point where the color
temperature is 3200 K. That
occurs at about 170 volts for
most household lamps under
100 watts. Since Popular Elec-
tronics is an electronics
magazine, | suspect that many
readers will be able to come up
with a circuit that will provide
the necessary voltage and cur-
rent. One simple approach
would be to operate the lamp on
a 220-volt circuit (if available)
and use various other lamps or
heaters in series with the one
used for photography. Juggle
the load resistance with various
series/parallel combinations
and ditferent wattage lamps un-
til the voltage across the photo
lamp is 170 volts. That shortens
the life of the lamp considerably.
so it might be a good idea to
add a switching arrangement to
lower the voltage to normal dur-
ing setup. Be sure to shield the
light emitted by the load lamps
from the scene being pho-
tographed. If the lamp is too
bright for your required ex-
posure time, simply use a 40- or
25-watt lamp, adjusting the load
resistance to maintain the 170
volts required.

A final word about color pho-
tography might make the above
points moot. It is critical only
when there is the necessity for
good fidelity between the sub-
ject and the picture. Who knows
(or cares) what the exact color
of an electronic project is sup-
posed to be? As a matter of
fact, quality custom color pro-
cessing requires that a standard
color card, or at least a human
being, be included on the roll of
film to be processed. It is more
important in portraits because
we all have a pretty good idea of
what flesh color is supposed to
look like. Think of how hard it is

to adjust the hue and intensity
controls on a TV set unless
there is a person on the screen
to use as a reference.

D.D.V.

Tuckahoe, NY

SMC-SUPPLIER
ADDITION

I'd like to make an addition to
the list of component suppliers
that appeared in the article "A
Hobbyist's Guide to Surface-
Mount Technology,” which ap-
peared in the January 1995
issue of Popular Electronics:
Garrett IEU, Inc., 3070 Skyway
Drive, #104, Santa Maria, CA
93455, Their telephone number
is 800-767-0081 or
805-922-0594, and the Fax
number is 805-922-3643.

E.C.

Las Vegas. NV

;;

CRASH-PROTECTION
UPDATE

The article "All About Crash
Protection” (Popular Elec-
tronics. November 1994)
mentioned the SRS-40 Supple-
mental Restraint system. We
appreciate the reference to the
system. but wouid like your
readers to note that Applied
Safety and Wynn's Climate Sys-
tems no longer distribute it. The
SRS-40 is now distributed by
Breed Technologies. 5300 Old
Tampa Highway, P.O. Box
95023, Lakeland, FL
33804-5023; telephone,
1-800-247-6601.

R.L. GREEN

Director, Aftermarket Sales
Breed Technologies, Inc.

HAVES & NEEDS

Thank you for publishing a su-
perb and interesting magazine. |
need help in locating a Phillips
screwdriver, point size “000,”
that is offset at a 90° angle. Any
response will be appreciated.
Thank you.

STEVEN H. SCHROEDER
2417 Emery Street

Longmont, CO 80501 [ ]
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Heathkit is Better
e Teact You. Taka Czre Of You,

And We Put Our Money
Where Ou- Mouth is

Using r2al-world exzrcisz¢ and casy-
to-under<t nd lessons, you will lear
al! the theory, the skills, and the
trade secrzt: 10 cenron: anc con-
quer the practica! and technical
aspects zf tae PC revalution. And
unlike others we back t up with a
guarantee of satisfacticn—or you-
money bacg.

Heathkit is Better

Our Excluidve Computer-Aided
Instruction Makes Learming
Easy, Fast, & Fun

The truly qu:zlified PC Tezchnicians
possess kmowledge of the inner
waorkings of =z computer right down
to the elecTonics level. This is the
only type of technician we are inter-
ested in producing—the kind that
ends up "truly qualified.” So Heathkit

"~ You've Grow

=Value
n to Expect from Heathkit

provices an electromics curriculum
in ou- exclusive computer-tided
instruction formar— which is today
the Zastest, most eTective learming
meda around andd is “he most exten-
5ive e ectromics cL-riculum of it's
kinc in the werld.
Heathkit is Better
We Send You
“The Good 5tuff”

On Day-
With Feathkit from cay 1 you have
the entire traiming package including
a fu ly loaded Zenith Data Systems
486 computer including a SVGa
colcr monitcr, 2MB of memory
Windows®, anc diagnostic software.

)ther Fome stady schools string you
alon2 for doz=ns of weeks before
they send you what 1s by then obso-
lete pieces of a no-name clone that
might work if assembled correctly
ifito a computer.
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Available,
EASY
4PAYMENT

_ PLAN.

)

Our -omputer is fully assembled and
tested, and coveredbya 1 -year
on-s¢ warrantee.
Heathkit is Better
You Be

"he Judge
Call taday for more information!

1-800-253-0570

O Yes! send me more information on
Heathkt's Mastercourse in Personal Computers

Name
Address

Addresz

Suate Zip

< Heathkit
* P.O. Box 1288
*§-800-253-0570
*Flease mention this code when caling  107-034

=Benton Harbor, M! 49023-1288
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By Marc Spiwak

Instant
Publishing on
CD-ROM

MULTIMEDIA
WATCH

he next time you see a

major news event be-
gin to unravel, be on the
look out for a CD-ROM de-
voted entirely to the event
o hit stores about a week
later. That's my prediction if
instant publishing continues
on its course.

| recently learned of a

new CD-ROM title that fol-
lows that “premature”
release policy of instant
publishing. That is The Peo-
ple vs. O.J. Simpson from

Turner Home Entertainment.

Even if you have no interest

e CONTAINS OVER ONE HOURS

SEONE AT S OUR WS

I.HIIII‘.||I LS .m tic

' The People vs. O.J. Simpson from Turner Home l:ntertamment
lets you conduct your own investigation of the famous case.

in O.J.s situation, I'm sure this
disc is going to be a collec-
tor's item, so order now!
How fast was the market-
ing of the O.J. CD-ROM?
Well, the bodies of Nicole
Brown and Ronald Gold-
man were found on June
13, 1994, About two weeks
later, Turner Home Entertain-
ment decided to create a
CD-ROM, and the product
was released on Sep-
tember 14, almost a week
before O.J. was first sched-
uled to go on trial. It seems
that the CD-ROM publishers
are way ahead of even the

' TV.movie guys!

The disc contains over an

|| hour of CNN video footage
|| of the O.J. Simpson story,

and it lets you navigate
through all the facts sur-
rounding the case—at least
all the facts that were un-
covered before the disc
was completed. You create
your own investigation of
the case by selecting from
10 menu choices: the
murder, the players, the
legal debate, the victims,
the suspect, the timeline,
the court of public opinion,
the evidence, the arrest,
and the People vs. O.J.
Unfortunately for die-hard
Simpson-trial followers, the
disc might seem in-
complete, as it only
features the information un-
covered before publishing
was completed. And quite
possibly, the “real truth”
might be told before this
column even hits print.
Once the fate of OJ. is
known, however, I'm sure

| there will be a follow-up

disc that will make for a
nice little 2-disc O.J. Sim-

pson set, But for fans of the
O.J. Simpson case who
need to update their PC
database on O.J. faster
than the CD-ROM format
will allow; the disc also
comes with a free sign-up
software package (worth
$25) to hook up to Com-
puserve, where up-to-the-
minute O.J. information can
be found.

NEW STUFF

If you want to keep up on
news thats slightly less cur-
rent than the O.J. Simpson
case, try Time Almanac
1990% and Time Aimanac
Reference Edition, both
from Compact Publishing.
The 1990’ edition contains
the complete text of all
Time Magazine articles
from 1989 through May. 2,
1994, and more, including
video clios. The Reference
Edition is the most in-depth
of the Time Almanac series,
with over 20,000 articles
and 40 minutes of video.
The Time Aimanac 1990%s
has a suggested retail price
of $49.95 and the Refer-
ence Edition is $99.95.

This month I've got a cou-
ple of CD-ROM' that are
helpful in planning family
outings. The first one, AAA
Trip Planner, is the ultimate
road-trip resource on CD-
ROM from Compton’s New
Media. The disc is packed
with information on hotels,
restaurants, and points of
interest all across the United
States. The database is pro-
vided by the American
Automobile Association
(AAA), so it is highly accu-
rate. The user types in @
starting point, a destination,

ﬂ
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(325,000 FREQUENCIES)

POLICE CALL

18995 EDITION R

COMPLETELY REVISED
CURRENT THROUGH OCTOBER, 1994
* 15,000 Codes and Signals.

* FCC and Federal Frequency

Allocations 25-941 MHz.
* New Glossary of Slang and Terms.
¢ |llustrated Listener’s Guide Book.

GOT A SCANNER? GET POLICE CALL.

At your scanner dealer and all Radio Shack stores.

More People Buy POLICE CALL Than All Other Frequency Guides (VHF/UHF) Combined.

and any points in between,
and the trip planner plots it
all out on a map that can
be printed. The AAA Trip
Planner is $59.95.

The second disc, Great
Restaurants, Wineries, &
Breweries, is the gourmet
guide to eating in America
from Deep River Publishing.
More than 4000 pho-
tographs and menus
showcase over 1400 of the
best makers of food, wine,
and beer in the country.
Recipes from many of the
restaurants are also in-
cluded. Eat, drink, and be
merry for $39.95.

Learn To Speak French
4.0 and Learn To Speak
Spanish 4.0 are the Iatest
ways from Hyperglot Soft-
ware to learn either
language. Learning a for-
eign language is one
exercise that really benefits
from multimedia. Hearing
how something is pro-

nounced is always better
than guessing, and the abil-
ity to instantly jump from
section to section on CD-
ROM beats both audio-
and video-tape educa-
tional methods hands
down. The discs list for
$179.00 each.

I've got two new discs
from Microsoft this month,
Ancient Lands and
Multimedia Strauss. Ancient
Lands covers the life and
culture of ancient empires
and civilizations such as
Egypt, Greece, and Rome.
Multimedia Strauss covers
three of Richard Strauss’
masterpieces: Don Juan,
Death and Transfiguration,
and Till Eulenspiegel. Those
discs list for $59.95 each.

For all those amateur de-
tectives out there, Who
Killed Brett Penance from
Creative Multimedia is sure
o be of interest. Starring
Sheryl Lee from the “Twin

The Flightstick Pro from CH
Products makes piloting any
fight game more fun.

Peaks” TV show, Who Killed
Brett Penance lets the user
interview suspects and wit-
nesses with over 90 minutes
of video. The user must col-
lect enough evidence to
build a case against a sus-
pect. Who Killed Brett
Penance sells for $29.95.
The year is 2012, An alien

invasion has begun. You are
a special forces agent who
must eliminate the invaders
in a high-rise that’s 30 floors
of “iving hell.” Corridor 7
from Capstone is powered
by an enhanced Wolfens-
tein 3D engine licensed
from Id software, so the
action and graphics are
quite good. You can play
Corridor 7 on CD-ROM for
$49.95.

If you're into adult enter-
tainment on CD-ROM, then
you might be interested in
a line of products from Pixis
Interactive. In particutar,
check out Scissors and
Stones, Virtual Vixens, and
NeuroDancer. | can't dis-
cuss the details of those
discs here, but you might
want o check them out for
yourself, They list for $69.95
to $79.95.

Spectrum Holobyte just
sent me their brand new

(Continued on page 86)
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TECHNOLOGY UPDATE

Could the latest in wireless speaker
technology outperform the audio
industry’s biggest names?

New technology broadcasts stereo signals on a wide 900 MHz band,
giving you crystal-clear sound in any room of your home.

by Charles Anton

f you're like me, you spend hundreds of
I dollars a year on the music you listen to.

Unfortunately, you're not always in the
room where your stereo is. So either you don’t
listen at all or you turn the volume up so that
you can hear your music while you're in oth-
er rooms. Sometimes

New breakthrough. Recently, the FCC des-
ignated a 902-928 MHz radio band specifically
for wireless in-home applications. The wider
frequency band allows clearer, stronger trans-
mission of stereo signals throughout your
home. This breakthrough technology allows
these wireless speakers

ICS

Popular Electron
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it's 50 loud you can | Migh.tech wireless sound | ' "v2 the sound of
barely hear the tele- A ] ) wired speakers.
hone or doorbell. b I Glepge s PrPAPES Sekare Unlimited options.
p rival the sound of expensive wired spealk- P ;
Music in every room. ers. Both the speakers and the headphones The powgrful transmat-
Imagine being able to contain a built-in receiver and amplifie-. ter plugs into the head-
listen to your stereo or Signals are transmitted up to 150 feet through phone, audio-out or
TV in any room of your walls without using wires. Their bookshel- tape-out jack on your
home without having sized (9"H x 6"W x 5.5°L) design provides 0 stereo or TV. The speak-
to run miles of speaker watts of sound per channel. ers plug into an outlet.
wire. Due to new de- Volume Power Tuning - Channel One transmitter broad-
velopments in 900 MHz separation: casts to an unlimited
technology, Recoton 30 db number of speakers and
was able to introduce a TGfied pons headphones. And since
; whole new generation 3 each speaker contal.ns its
of powerful wireless il own built in receiver/
speakers. The transmit- 4" wooter amplifier, there are no
ter allows stereo signals rdlidal wires running from the
to travel distances of left, richt stereo to the speakers.
up to 150 feet (a 70,000 and moJo Full dynamic range.
square foot radius) s:'s':&fgg The speaker, mounted in
through walls, ceilings o a bookshelf-sized acous-
and floors without loss {on back) tically constructed cabi-
of sound quality. net, provides a two-way

bass reflex de-
sign for individ-
ual bass boost
control. Full dy-
namic range is
achieved by the
use of a 2" tweet-
er and 4" woofer.
Plus, automatic
digital lock-in
tuning guaran-
tees optimum
reception and
eliminates drift.

The new tech-
nology provides
static-free, interference-free sound in virtual-
ly any environment. These speakers are also
self-amplified, so they can’t be blown out no
matter what your stereo’s wattage.

000000000000 0000000000000
Add thunderous bass and save $100. If
you're one of the thousands already enjoying
Recoton speakers, or if you order two speak-
ers and a transmitter now, you can save on the
bass boost subwoofer. This 10-inch rear-firing
subwoofer delivers 50 watts of high-powered
stereo sound. It uses the same transmitter as
Recoton’s stereo speakers. And since bass tones
are omni-directional, you can place it incon-
spicuously in one area of the room and the
regular speakers in another. You'll improve
the depth of your stereo’s sound and save $100
dollars off the retail
price with this special
limited-time offer!
“Dare to Compare”
Speaker Challenge.
Compare Recoton’s rich
sound quality to that of
any $900 satalite sub-
woofer speaker system.
If you're not complete-
ly convinced that this
wireless system offers
the same outstanding
sound quality, simply return it within 90 days
for a full “No Questions Asked” refund.

Recoton’s wirgless
bass boost subwoofer
adds rich bass tones.

Factory direct savings. Factory direct pric-
ing allows us to offer these speakers far below
retail. You get our 90-day “Dare to Conpare” mon-
ey-back guarantee and full one-year manufac-
turer’s warranty. Most orders are processed
within 72 hours and shipped via UPS.

Recoton transmitter . ............. $69 $7 S&H
You need at least one transmitter to operate system.
Recoton speaker ......... $89 $9 S&H
Recoton headphones . L........$69 %7 S&H
Wireless subwoofer ... ... . $289~ $199 $24 S&H
With purchase of two speakers and a transmitter.

Please mention promotional code 721-PL1110.
For fastest service call toll-free 24 hours a day

800-992-2966
- 5
To order by mail, send check or money order for the total amount

including S&H (VA residents add 4.5% sales tax). Or clmrge your
credit card by enclosing your account number and expiration date.

. GEMTRAD
INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothain, Virginia 23113



Dish it Up!

ZENITH ZS8000LE SATELLITE TV RE-
CEIVER. From: Zenith Electronics Cor-
poration, 1000 Milwaukee Avenue,
Glenview, IL 60025. Price: About $1200.

Although the excitement surrounding
the launch of the RCA DSS digital satellite
receiving system is well deserved, tradi-
tional C-band satellite reception can’t be
beat for the variety of programming avail-
able. And with the convenience features
built into the Zenith ZS800OLE receiver,
satellite TV can be easy to use.

Because satellite TV is confusing to
many people, a brief review of the basics is
in order. Satellites are used to distribute
television programming across the coun-
try. Cable-TV systems, for example, re-
ceive satellite-delivered programming
from such program providers as HBO, and
redistribute the programming 1o the cable
subscribers. Networks also feed most of
their programming to their affiliates via
satellites.

Satellite-dish owners can tune in to a
wide variety of that programming as well.
Most satellite-delivered programs are
available to individuals by subscription.
Virtually all of the major cable networks
are scrambled, however, to prevent non-
paying dish owners from watching.

Unlike the new direct-broadcast satel-
lite (DBS) system, there is still plenty to
watch on satellite TV for free. Un-edited
news feeds can be found in abundance, for
example. Some cable networks, including
the Learning Channel and Fox’s FX, can
be found “in the clear” along with re-
ligious channels, shopping channels, and
more. Sports backhauls—transmissions
back to the network for redistribution—
can also be found (when players aren’t on
strike, that is). That’s no longer true for
baseball and football. League rules pro-
hibit the showing of most baseball games
outside of the local area, and football—
virtually every game—is available for a
season subscription priced at $139.

A wide variety of audio services are also
available by satellite, and can be tuned in.

Everything from WCBS, an all-news sta-
tion from New York, to KLON, a commer-
cial-free jazz station from Long Beach.
California is available to dish owners.

Because of the great variety and amount
of satellite-delivered programming, a sat-
ellite system can be difficult to operate.
Unlike DBS systems, which receive pro-
gramming from one satellite, a home sat-
ellite receiver must be able to scan the sky
to pick up programming from a variety of
satellites. (There are about 19 C-band sat-
ellites that can be seen in the continental
U.S., and about 14 Ku-band satellites. To
the uninitiated, all that can get confusing.)

Zenith, however, built in many con-
venience features to make the ZS8000LE
not only easy to use, but easy to install as
well. On-screen menus guide the installer
through all of the steps.

The system-setup menu, which can be
accessed only by entering the secret code
found in the manual, allows the receiver to
be configured. The ports for the LNB (low-
noise block downconverter, the electronics
mounted at the focal point of the dish) can
be set for single or dual-LNB systems, or
even LNBF (LNB with an integrat
feedhorn). The east and west limits for dish
travel are also set from the menu.

The next step is to program the satellite
locations. Assuming that the dish is set up
properly and is accurately tracking the arc,
you can simply search the sky by pushing
the EAST or WEST keys on the remote
control until a signal is found. An installer

will be able to recognize many satellites by
the programming that is found, but most
people will find that a satellite-TV pro-
gram guide will be a great help in identify-
ing the satellites.

A channel-scan mode. in which the re-
ceiver rapidly scans through all channels
at both horizontal and vertical polarities,
makes it easy to find a satellite. Without
such a mode, you might pass a satellite
without knowing it because you were
tuned to a transponder that wasn't active.

Once a satellite is found, the dish posi-
tion and the skewing must be peaked for
maximum signal. The ZS8000LE makes it
easy with a feature called ZAP or Zenith
Automatic Peaking. Simply pressing the
ZAP key causes the receiver to automat-
ically adjust the dish, the polarity, and the
fine tuning to peak the signal—it’s a great
time saver for installers and it guarantees
good results.

Another feature, called Auto Install,
makes the installation process a breeze by
eliminating the need to manually find all
of the satellites in the arc. Only three satel-
lites must be found instead: the eastern-
most, the western-most, and a center-lo-
cated satellite. The receiver then automat-
ically searches the arc, programs the
satellite locations in memory, and peaks
all settings. As long as the three satellites
are identified correctly and their signals
are peaked, the auto-install mode works
well and allows the entire programming to
be completed in about ten minutes.
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The remote control is simple thanks to
the receiver’s extensive menu system.

That auto-install feature can really only
be expected to work when the receiver is
first installed. Because satellites occasion-
ally move to new locations or are replaced
by satellites with different names, the lo-
cations stored in memory in the receiver
may become inaccurate. Updated software
would be required for the auto-install fea-
ture to be used for such changes.

The setup menu also has selections that
are used after the system is installed. For
example, assume that the dish is shifted in
high wind. A handy selection allows the
satellite locations to be shifted in one di-
rection so that all locations don’t have to
be shifted manually.

Channels can also be customized in the
setup menu. The name, volume, audio fre-
quency, video level, and more can be con-
figured for each channel.

The receiver can be customized in a host
of other ways as well. Up to 100 channels
can be stored in a favorite-program memo-
ry. Up to 100 audio programs can also be
stored. The favorite-program memories
eliminate the need to remember, for exam-
ple, that the Sci-Fi channel is on Galaxy 5,
transponder 4. Instead, a user could tune
to the Sci-Fi channel by punching FAV on
the remote control and then punching 49,
or whatever number was assigned to it.

It’s not even necessary to memorize the

Gizmo is published by Gernsback Publica-
tions, Inc., 500-B Bi-County Blvd., Farm-
ingdale, NY 11735. Senior Writers: Chris F.
O’'Brian and Teri Scaduto. Copyright 1994
by Gernsback Publications, Inc. Gizmo is a
registered trademark. All rights reserved.

favorite-program number. Instead, the fa-
vorite-programs can be stored by the cate-
gories of movies, sports, news, supersta-
tions, and variety.

Yet another way to categorize program-
ming is by a user list. Up to five different
users each can set up a list of personal
favorite channels. A sports fanatic might
choose to include the dozen or so sports
channels on his list, while a cooking en-
thusiast might include The Learning
Channel, the TV Food Network, and PBS.
A child might program MTV and Nickelo-
deon. (Parents who want to ensure that
their kids don’t watch inappropriate pro-
gramming can password-protect up to ten
channels.)

Satellite audio services are among our
favorite programming available with a
dish. The ZS8000LE gives three ways to
access them. First, from the main menu,
you can select Audio Functions, which
then provides ways to tune the left- and
right-channel frequencies and select the
channel bandwidth. You can also choose
“other audio programs” from the audio
functions menu, which allows you to
search common audio-subcarrier frequen-
cies. Finally you can store the audio set-
tings in a favorite-program memory for
quick recall.

The ZS8000LE receiver contains an in-
ternal clock and VCR timer. Actually, the
VCR timer is four independent timers,
each of which can be set for a single event,
for a 5-day (Monday through Friday) daily
repeat, a 7-day daily repeat, or a once-per-
week recording. This is especially useful
for capturing so-called “‘wild feeds,”
which often occur during early morning
hours. So, for example, if you prefer to
watch the ABC soap opera *“All My Chil-
dren” over breakfast instead of waiting for
its usual afternoon time slot, you can rec-
ord the wild feed at 1 AM. Of course,
setting the receiver’s VCR timer doesn’t

set your VCR’s timer. The VCR must also
be set to record the output of the satellite
receiver at the correct time.

If setting multiple timers is too con-
fusing, you might choose to make use of
the receiver’s VCR Plus+ feature. VCR
Plus + is designed to be used with TV
broadcast channels and cable TV. However
the ZS8000LE is also compatible because
it simulates a cable box. Thus, if you buy a
VCR Plus+ stand-alone unit, or a VCR
Plus + -equipped VCR, you can perform
the ““Set Cable” function by using the
code number for Zenith cable boxes. The
trick is to set the receiver's Favorite Pro-
gram numbers to correspond to the chan-
nel numbers that the VCR Plus+ will
output.

Another convenient feature that Zenith
included in the receiver is Move Channel.
Although many satellite programs remain
on the same satellite and on the same tran-
sponder for years, others move around oc-
casionally. Changes in the satellites cause
programmers to shift from one bird to an-
other as well. For example, during our
review of the ZS8000LE, the three major
network stations from PrimeTime 24
moved from Satcom F2 to Galaxy 4. Re-
programming the new locations was easy:
We first went to the new location of, for
example, WABC (G4, transponder 10}
We then called up the menu, selected
“Program Customizing, and then Move
Channel. We then chose the old location
where the program was. The new location
then acquired the correct name and other
settings. Even the favorite-program mem-
ories were updated!

Like most satellite receivers today, the
ZS8000LE is compatible with Ku-band
reception. The Ku band differs from the C-
band in a couple of ways. First, none of the
major cable-TV programmers are on the
Ku band. However, Ku band is where
you'll find numerous news feeds and such

The ZS8000LE rear panel. Here a VideoCipher descrambler module is being

inserted in its slot.
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The multiple menus of the ZS8000LE make it easy to control the receiver.

GIZMO NEWS

Sbny + General Magic + AT&T

Sony has introduced its Magic Link Per-
sonal Intelligent Communicator, the first
product based on General Magic's Magic
Cap plattorm and Telescript technology. It
is also the first i0 incorporate AT&T Per
sonaLink Services.

The Magic Link offers a combination of
intelligent messaging capabilities that in-
tegrate e-mail, fax, telephone, online ser-
vices, and nationwide paging. The initial
target audience for the product is com-
posed of mobile professionals who need
communications (o increase their efficien-
cy. The product is primarily a communica-
tions tool, not a personal digital assistant
or PDA. it does have a pen interface (a
keyboard is an add-on accessory) but no
handwriting recognition technology is
built in.

Telescript technology is a standard for
agent-based communications in which
electronics agents are created to intel-

Sony’s Magic Link Persnal Commu-
nicator is based on Telescript tech-
nology from Genzaral Magic.

ligently navigate through a variety of ser-
vices and across computer systems to
perform tasks for their owners. For exam-
ple, an agent might be programmed to
page you when your e-mail account re-
ceives an important message from your
boss, or when the price on a stock you are
interested in drops below a certain level.

services as the Fire and Emergency Televi-
sion Network (FETN), most NBC net-
work programming, and ethnic program-
ming. Because there is no threat of
interference to terrestrial, telephone mi-
crowave transmissions, Ku-band satellites
can have higher-power transponders.

However, Ku-band tuning can be frus-
trating because the dish must track the
satellite arc perfectly. A system that has
virtually perfect C-band performance
might not receive Ku-band satellites at all!
Another frustration is that Ku-band
doesn’t have standard transmitting fre-
quencies like the C-band does. Channel
polarities and frequencies vary from satel-
lite to satellite, and channel numbers
posted in satellitt TV guides might or
might not correspond to the receiver’s dis-
play. Zenith’s Ku-seeking, automatic fre-
quency control makes Ku tuning much
more user-friendly.

Our only complaints with the receiver
are minor. For example, we would prefer
separate audio-tuning controls on the
unit’s remote. Since we often tune through
audio subcarriers, we would have found it
more convenient than accessing multiple
menus. We also would like to see a better
front-panel display—something that
would allow us to control the receiver
without having to turn a video monitor on.
Despite those complaints, we thoroughly
enjoyed the Zenith ZS8000LE satellite re-
ceiver. Its picture performance was out-
standing, and its menu system made it
easy 1o use. =

AT&T PersonaLink Services, which is
based on Telescript technology, offers
users a mailbox and a gateway connection
to AT&T EasyLink Services. That, in
turn, gives users access to public and pri-
vate messaging systems worldwide, in-
cluding the Internet and virtually any fax
machine. Messages can contain not only
text, but voice annotations, electronic ink,
and more.

The Magic Link supports wireless mes-
saging through the SkyTel paging net-
work. Customers with a SkyTel alpha-
numeric pager or an optional Magic Link
pager card can receive messages wire-
lessly through SkyTel.

In the future, an electronic shopping
mall called PersonaLink Market Square
will be available on-line. There, too, elec-
tronic shopping “assistants” will help sub-
scribers browse through, select, and
purchase goods.

PersonaLink Services is an open plat-
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TECHNOLOGY UPDATE

World's first wireless home theater

system makes professional-quality
surround sound affordable...

Now you can add surround sound to your home entertainment lineup
with the amazing new Chase Technologies decoder that works with
your existing stereo and an assortment of wired and wireless speakers.

by John Lindner

video can be, it's just not the same as
seeing a movie in a theater. | remember
the first time I saw Jurassic Park—I nearly
jumped out of my seat when the dinosaurs
roared. One of the reasons movies seem SO
real is because surround sound makes it seem

L et’s face it. As much fun as renting a

The secret of surround sound

Surround sound has become the rage of the
‘90s because it adds depth and realism to
stereo sound, giving you the home theater
experience. In short, it makes you feel like
you are actually at a concert a theater.

To get surround sound, some people
have tried simply adding additionat speak-
ers to their home entertainment lineup. But
it takes more than additional speakers to get
surround sound; there needs to be a way of
separating the original signal into distinct
channels so that you’re not just duplicating
the same sounds and broadcasting them
from different areas of the room.

The new Chase Technologies HTS-1 sur-
round sound decoder does just that, and in
a revolutionary way that rivals the best Dolby
Pro-Logic and THX systems available.The
HTS-1 provides five channels of sound from
any two-channel stereo source.

The HTS-1 works with a variety of speak-
ers. In the front, you can use your existing
stereo speakers. For the rear, choose from
inexpensive wired speakers, high-quality
wireless speakers, or even an audiophile-
quality wireless satellite subwoofer system.
The HTS-1 also gives you the ability to add
a powered center channel speaker (instead
of using your TV’s built-
in speaker).

like you're actually there when events are hap-
pening. Now there’s an incredible new device
that lets you use your stereo receiver to get
that same surround sound in your home.

The secret’s in the signal. To get sur-
round sound, you need to do more than sim-
ply add extra speakers. There needs to be a
way of separating the signal from the musi-
cal score or movie soundtrack into distinct
channel for each speaker. The new Chase
Technologies HTS-1 surround sound decoder
does just that, and in a revolutionary way that
rivals the best Dolby Pro-Logic and THX sys-
tems available today.

Wins over critics. In the September 1994
issue of “High Performance Review,” noted
audio critic Daniel Kumin said “the HTS-1 can
do quite a job of recreating a 3D theatrical ex-
perience...surround effects emanated with sat-
isfying fullness...sound was clean at any
level...with quite involving
and natural sound ambience.”

Plus, John Sunier, a leading
authority on surround sound
and producer of Audiophile
Audition, a nationally syndi-
cated radio program for au-
dio enthusiasts, says, “...the
new Chase HTS-1, when used
to decode the hidden ambi-
ence in all musical recordings,

T
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The new HTS-1
decoder won
the Design and

Engineering  definitely outperforms all the
Awardatthe  Dolby and THX processors
gl()er;?;mnzs (which could cost you up to
Sheut tor.Being $3,000)...1 am impressed!

one of the Decoding breakthrough.
best and most  Last year, audio industry vet-
innovative eran Bob Rapoport invented a

new products. new five-channel “passive”
circuit for decoding the Dolby
Surround™ signals in every stereo, videotape
or laserdisc. This passive method is superior
to active decoders such as Dolby and THX be-
cause it requires no AC current to decode. As
a result, you experience more clarity, more de-
tail, and a greater sense of space. Plus, you
won't experience the noise or distortion which
can occur with active decoding methods. You
don’t need any extra amps! Just connect the
HTS-1 to your stereo, add your speakers, and
you'll experience the magic of home theater
at a fraction of the cost of other systems.

Five channel options. The HTS-1 decoder
can be used with two, three, four or five chan-
nels of amplification, making it the most cost
effective method for upgrading your stereo
system to full home theater performance on
the market. Best of all, the HTS-1 works with
a variety of hard wired and wireless speakers.
In the front, most people use wired stereo
speakers. Use your existing stereo’s speakers
or use one of a variety of wired speakers.
Comtrad also offers the Chase Dialog center
channel speaker. If your front speakers are
more than eight feet apart,
adding a center channel
speaker will help keep
voices and sound effects
centered on the screen for
stunning localization and
clarity. The Dialog is self
powered and video shie'd-
ed to prevent interference
with your television set.

The Chase HTS-1
decoder is

the most cost-
effective method
for upgrading

an existing
stereo system to
full home theater
performance

on the market.




The new Chase Technologies HTS-1
surmound sound decoder gives you
the option of using either tradition-
al wirég{ ‘Speakers like the Chase
ELF-1s, or using wirsless speakers
or a wireless satellite subwoofer
system for additional convenience
and =nhanced sound quality.

Wireless freedom. When it comss to rear
speakers, you can again choose standard
wired speakers like the Chase ELF-1s. But if
you want to avoid the hassle of running speak-
er wire up and down walls, behind turniture,
and under carpet, you can add the freedom
and convenience of wireless speakers.

Recoton wireless speakers utilize a trans-
mitter which broadcasts sound signals up to
150 feet through walls, floors and ceilings. The
speakers can be placed anywhere; they plug
into a standard electric outlet. This el:minates
the need to have wires running from the stereo
to the speakers, which can be a nuisance with
surround sound since the rear speakers are
often elevated or wall mounted.

Affordable option. Recoton’s W40 speak-
ers allow you to add wireless rear channel
speakers without compromising the sound
quality that wired speakers deliver. Each self-
amplified speaker contains a two-inch tweet-
er and four-inch woofer. They deliver 10 watts
per channel for strong, clear fill sound. Their
compact design (9" high x 6" wide x 5.5" long),
make them the perfect bookshelf-sized com-
panion to your home entertainment set up.

Speaker Options
Wired Speaker Options

Front Speakers: The Chase HTS-1 surround sound decoder can utilize
your existing stereo speakers, or any of a varlety of wired speakers avail-
able through.Comtrad or your local electronics dealer.

Center channel speaker. If the front speakers
are more than eight feet apart, adding a cen-
ter channel speaker will keep voice cues
centered on the screen. We offer the Dialog.
It is self-powered and video shielded to pre-

vent interference with Tvs. Dialog $75 $8 S&H

Rear channel speakers. We recommend the
quality Chase ELF-1 in either white or black
for inexpensive rear channet speakers.
Mount them with the enclosed color-matched
mounting brackets or flush mount them on
the wall. ELF-1 ... ....... $99/pair $10 S&H

Wireless Speaker Options

"

Rear channel speakers. Recoton W440 wire-
less speakers are the perfect option for
people who want quality stereo rear chan-
nel speakers without having to run speaker
wire. Their two-inch tweeters and four-inch
woofers dellver 10 watts per channel—clear,
strong stereo fill sound. The speakers work
up to 150 feet from the transmitter without
loss of sound quality. Tx1000 transmitter
(works uniimited speakers) .. ... $69 $7 S&H

wad0 wireless speaker (each) . .. .$89 $9 S&H

Get the Chase HTS-1 half off ($48) when you buy the W440 speaker system!

Rear channel speakers. For true audio-
phile-quality rear channel speakers,
we offer the Recoton wireless satellite
subwoofer system. This first-of-its-
kind system combines a 10-inch rear-
firing subwooter with a pair of 25-watt
satellite speakers. The subwoofer pro-
vides that distinctive “low-end punch”
that you feel in movie theaters, while

the satellites are designed to coincide

with surround sound processor specifications balance per-
fectly with the front speakers. wHT470 transmitter. .
WHT421 wireless 50-watt subwoofer
—' wHT462 pair of wireless 25-watt satellite speakers $329 $24 S&H

.$69 37 S&H
............ $299 $24 S&H

Get the Chase HTS-1 EEEE when you buy the satellite subwoofer system!

Audiophile quality. For the true stereo en-
thusiast, we offer the Recoton self-amplified
wireless satellite subwoofer system, The satel-
lite speakers in the system each bolster 25
watts of clean, distortion-free sound. The sub-
woofer adds a whole new dimension to your
home theater with its 50-watt amplifier that's
capavle of creating enough rumble to make
you feel like you're in the
middle of an earthquake.

Even the most discrim-
inating surround sound
enthusiast will be en-
gulfed by the abundant
power and delighted with
the full-range, first-rate
sound from these black
oak vinyl veneer speakers.

The Recoton
wireless sub-
woofer’s 50-watt
10-inch speaker
delivers thunder-
ous tass that
adds depth and
realism to the
surround sound
experience.

Easy to install. Every
speaker option offered by
Comtrad can be easily in
stalled with the HTS-1in a
matter of minutes. Just
connect the speaker out-
puts of your receiver or
amp to the HTS-1, then

connect speaker wire to the front and rear
speakers. When using wireless speakers, con-
nect the transmitter to the output. One trans-
mitter will broadcast to each wireless speaker.

Risk-free home trial. The best way to eval-
uate surround sound is in R home—not a
showroom. That's why we’re offering the 30-
day risk-free home trial. Try these products in
your home and if you're not delighted with
the the surround sound experience, return
them for a full “No Questions Asked” refund.

HTS-1 surround sound decoder ....... $99 $10 S&H
Please mention promotional code 711-PL1109.
For fastest service call toll-free 24 hours a day

800-704-1211
E X o ®

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, enclosing your account
number and expiration date.

EAMTRAD
INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midiothian, Virginia 23113
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form, so. according to Gordon Bridge.
president of AT&T Consumer Interactive
Services. "It will be the creativity of nu-
merous individuals and entrepreneurial
companies that will bring the extraordi-
nary power of this platform to its full po-
tential.”” As other developers become
involved, and as the service grows, the
Telescript agents are expected to become
more intelligent. For example, one envi-
sioned application is a trip planner in
which an agent would not only book the
right flight and seat assignments, but also
monitor the flight and notify you imme-
diately of any delay or schedule changes.

At startup, the monthly subscription fee
was set at $9.95. After the first quarter of
this year, subscribers will be billed based
on their individual use and will have dif-
ferent pricing options available. Sony’s
Magic Link communicator carries a sug-
gested retail price of $995.

Ground-to-Air Phone Calls

Making telephone calls from airplanes
is old hat—it’s been possible for ten years.
Now, however, it’s possible to receive
phone calls while in the air! A new service
from GTE Airfone is now permitting
ground-to-air calls on Delta Shuttle and
USAir Shuttle flights between Boston,
New York, and Washington, D.C., and on
United Airlines transcontinental flights.
The service was expected to be available
on more than 600 aircraft by the beginning
of this year.

In reality, the service is more like
ground-to-air paging than ground-to-air
calling. It works like this: First, the pas-
senger gets a ‘‘personal aircall number”
and a personal identification number
(PIN) from GTE Airfone. That can be
done by calling 1-800-890-3939 on the
ground, or *039 from the plane. A land-
bound caller can reach someone on a plane
by calling 1-800-AIRFONE and entering
the passenger’s aircall number and the
caller’s phone number. The caller then
hangs up.

When the call is made, the phone in the
appropriate row in the airplane rings, and
the passengers seated in the row simply
look on the phone’s display screen to see if
their seat number is indicated. If it is, the
passenger enters his or her PIN and swipes
a credit card through the phone. The call-
er’s number is then displayed, and if the
passenger wants to talk to that person, he
or she then presses “‘Accept call” and the
phone automatically dials the caller back.

The service doesn’t come cheap. There
is a $2 activation charge per flight leg.
Passengers are charged only for incoming
calls they accept. The charge for those
calls is the same for standard air-to-ground
calls: a$2.50 set-up charge, and $2.50 per
minute for domestic calls. In the first week
of service, more than 40,000 ground-to-

air calling cards were issued. The activa-
tion charge was waived at that time.

NFL on DSS

DirecTV, one of the program suppliers
for the RCA DSS digital satellite system,
has signed an agreement that gives the
service the ability to offer NFL Sunday
Ticket to its subscribers. DirecTV custom-
ers were scheduled to be able to subscribe
to the last five weeks of the season for
$49.95. (The full-year price was $139 for
C-band satellite-dish subscribers, and it is
expected that the price will be the same for
both C-band and DBS viewers next year.)

NFL Sunday Ticket makes virtually all
NFL games—including out-of-town
games—available to subscribers for the
single fee. Commercial establishments
such as sports bars must buy a higher-
priced subscription.

At press time, DirecTV was still in ne-
gotiations that would allow it to deliver ali
of the various regional Sports Channels to
its subscribers.

MPEG-2 Encoder

Toshiba Corporation announced that it
has developed a video encoder that is com-
pliant with the MPEG-2 (Moving Picture
Experts Group) standard. The encoder, ac-
cording to Toshiba, is the first MPEG-2
encoder to offer both constant and variable
bit-rate encoding.

Constant bit-rate encoding compresses
images at an unvarying rate, so that the
image quality can fluctuate with the com-
plexity of the original image. Variable bit-
rate encoding varies the compression ratio
of the image to match its complexity.

The Moving Picture Experts Group op-
erates to set standards for the digital com-
pression and decompression of video
images. MPEG-2 is the most recent stan-
dard, and covers video with the same im-
age quality as TV broadcasts. The
standard was scheduled to be adopted by
the International Standards Organization
(ISO) and the International Elec-
trotechnical Commission (IEC) by the end
of 1994.

Home Theater Winners

The Electronic Industries Association
(EIA) has announced four winners of its
“National Home Theater Award Search
Contest.”” The entries were based on
“more than just equipment,”” according to
Gary Shapiro, who heads the EIA’s Con-
sumer Electronics Group. ‘‘The judges
looked for creativity and for examples of
how the home theater improved the quality
of the lives of the entrants and their fam-
ilies.”

The price of the winning systems sys-
tems ranged from under $1500 to more
than $5000. For example, a machine oper-

(Continued on page 16)

Now You’re
Cookin’!

GE KITCHENVISION MODEL 13TVR40
TV/VCR COMBINATION. From Thom-
son Consumer Electronics, 600 North
Sherman Drive, P. O. Box 1976, Indi-
anapolis, IN 46206; Tel: 317-267-5000.
Price: $499.

Whoever said that the kitchen is the
heart of the home knew his stuff. Ameri-
cans spend a substantial amount of their
leisure time hanging around in the kitch-
en. Over the past two decades, it has be-
come common to combine the kitchen/
breakfast room with an adjoining seating
area, to create a “‘great room” where fam-
ily and friends can comfortably gather.

Gone are the days when kitchens were
strictly for cooking and eating. Today’s
kitchens have become the focal point of
our homes—the place where kids do
homework and school projects, parents
pay bills and keep up with correspon-
dence, the family reads the Sunday papers,
toddlers play, and everyone relaxes.
whether or not food preparation or eating
is involved.

Of course, none of those activities top
the list of favorite leisure-time activities.
Let’s face it—most of us spend a good deal
of our spare time watching television. S0
it’s not unusual to find a TV in the kitchen.
What is unusual, however, is to find a vid-
eo product that's been designed specifical-
ly for use in the kitchen. That’s just what
Thomson Consumer Electronics had in
mind for its combination TV/VCR dubbed
the GE KitchenVision™ .

Actually, the KitchenVision is a fairly
standard-issue TVCR, with a few excep-
tions. First, its cabinet is white, to match
today’s popular lighter, brighter Kitchens.
Second, it comes with its own matching
lazy Susan, so that the cook can easily spin
it toward the food prep area while making
dinner, and then point it back toward the
table or sofa for more relaxed viewing. It
also comes with Velcro mounting strips
for its remote control, presumably to help
keep the remote out of the soup and in
plain sight. Finally, it comes with a cook-
ing video—The Frugal Gourmet's Fancy
Chicken Dishes—and a catalog containing
hundreds of other cooking and entertain-
ing videos, many of which are not avail-
able in stores.

So, in reality, it’s the packaging that sets
the KitchenVision apart from other
TVCR’s—and let’s not downplay packag-
ing. In a crowded market, it can make or
break a new product.

The idea is clever: Cooking videos and
cooking shows are extremely popular, but
their lessons are difficult to put to use



unless you have a VCR in the kitchen. Yet
most of us simply don’t have the space, or
the inclination, to mess with the wires and
hookups involved with keeping both a TV
and a VCR in the kitchen—not to mention
the tangles that can result when you con-
tinually turn the video gear to face first the
cooking area, then the dining area, and
back again. The all-in-one KitchenVision,
with its lazy Susan and bonus video, pre-
sents a tidy, practical solution to kitchen
video.

The smartly packaged KitchenVision
fills a niche that most of us didn’t realize
existed’

The KitchenVision combines a 13-inch
color television with a 2-head VCR. As is
common in TVCR’s, the screen perched
atop the VCR portion gives the unit a
somewhat ungainly appearance (par-
ticularly if it is replacing a more compact,
TV-only unit). The tape compartment is
located at the lower left of the unit, with
VCR controls arrayed below it (REW, PLAY,
FFWD, and RECORD, along with LED in-
dicators labeled TIMER and REPEAT) and to
its right (STOP/EJECT). Also on the lower
right of the unit are the POWER button and
arranged inacircle, the volume- and chan-
nel-up and -down buttons. A monaural
speaker is found below the volume/chan-
nel controls.

Setting up the KitchenVision is a simple
matter of connecting it to an antenna or
cable system (the manual provides clear,
illustrated directions for the tech-
nologically challenged) and then setting
the time and date. On-screen program-

]

ming makes that process a snap. It's also
possible to connect another VCR or acam-
corder to the KitchenVision’s A/V rear-
panel input jacks for copying and editing
tapes.

On-screen programming also walks the
user through the steps needed to place in
AutoProgram memory the channels he or
she wants the KitchenVision to stop on
when either CHANNEL UP Or CHANNEL
DOWN is pressed. Selecting channel auto
set from the on-screen menu allows the
user to, first, select the antenna system
(cable or antenna) and, second, to add or
delete channels from the AutoProgram
memory. (Programs that have been deleted
from AutoProgram can still be accessed by
pressing in the channel number on the
remote control’s numeric keypad.)

With front-panel controls limited to the
basics, most of the TVCR’s functions can
be accessed only via the remote control.
(I’s a good idea to make use of that Velcro
mounting strip so that the remote doesn’t
get lost in the clutter of the kitchen!) The
buttons on the remote are grouped accord-
ing to function, and it’s relatively easy to
find the button you need among the 50-odd
that are found on the remote.

Pressing any function button causes an
on-screen display to automatically appear,
indicating the function or channel number
selected. Pressing RECALL displays the
function, time, channel number, time
counter, and tape speed when in VCR
mode; in TV mode, just the channel is
displayed.

Besides the basics, the remote offers

controls for channel search, closed cap-
tion, sieep timer, and video adjustments.
By pressing CHANNEL SEARCH, the Kitch-
enVision automatically scans through all
the channels in AutoProgram, pausing on
each one for a few seconds. Closed cap-
lioning is accessed through an on-screen
menu, which offers the options of turning
the capiioning on or off, or turning on the
lext mode. (When a station broadcasts text
information such as program listings, it
will appear in a block at the bottom of the
screen.) The sleep timer allows the viewer
to set the TV to turn off automatically after
30, 60, or 90 minutes. Brightness, pic-
ture, sharpness, color, and tint can be ad-
justed using the remote control to
manipulate on-screen bar-graphs.

The remote is also used to control the
VCR functions, which range from the
basics—play. fast forward, rewind, pause,
and record—to such special features as
monitor, stop action, slow motion, frame
advance, commercial scan, double-speed
play, repeat tape play, record-end and time
search, memory stop, and two different
unattended recording options.

Many of those features are used during
playback of tapes. Monitor, for instance,
allows the user to montitor a TV channel
during playback by putting the tape into
pause and tuning the TVCR to the desired

e Frugal Gourmet coiicciion
FANCY CHICKEN
DISHES
The
Srugal Gourmet

Collection

FANCY CHICKEN
DISHES

The GE KitchenVision comes with an in-
structional videc: The Frugal Gourmet's
Fancy Chicken Dishes.
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channel. Stop action allows you to stop a
tape in mid-action to view a frame more
closely without the jitter associated with
paused action. The tracking button can be
used to obtain a clearer stopped picture.
Frame advance lets you view one stop-
action after another.

Pressing the sLow button puts the play-
back into slow motion. The slow-miotion
speed can be increased or decreased using
the sLow-upP and SLOW-DOWN buttons.

During playback. the x2 button plays
the tape back at double speed. Pressing the
E.ADV/CS. button fast-advances the tape in
60-second increments—particularly
useful for bypassing commercials.

The KitchenVision offers a few ways to
search for a particular tape segment. Time
search allows the viewer to search forward
or reverse using a specified amount of
time. Record-end search automatically lo-
cates the point on the tape where a record-
ing ends and a blank portion of tape
begins. The memory-stop feature allows
the user to quickly return to a timer-coun-
ter reading of 0:00:00 (which can be ob-
tained by pressing CLEAR/RESET 10 reset
the timer-counter) The timer is automat-
ically reset to zero whenever the tape is
inserted.

One of the few complaints we had about
the KitchenVision was that its tape com-
partment was ‘‘sticky”—just the right
touch was needed to get the tape to be
accepted by the mechanism. Pushing it
with too firm or too light a touch resulted
in it sticking halfway in. A press of the
STOP/EJECT button was needed to release it
to try again.

(To be fair, we weren’t the first to review
this particular KitchenVision unit. It's
possible that previous reviewers managed
to “gop up” the works. particularly if they
were using it in its intended environ-
ment—the kitchen—with all its poten-
tially sticky hazards.)

The KitchenVision’s two unattended re-
cording options are One Touch Recording
(OTR) and timer recording. OTR can be
used to begin immediate or delayed re-
cording in recording times ranging for 30
minutes to four hours. The STANDBY
button is used to delay the beginning time
in half-hour increments to any time up
until 11:30 PM of the following day.

Timer recording is more versatile, al-
lowing you to record up to four different
programs within a one-month period. Set-
ting a timer recording is done in the stan-
dard way, using the numeric keypad on the
remote control to ““fill in the blanks™ for
start and end times, channel, speed, etc. in
the on-screen menu. You can choose one-
time, daily, or weekly recording.

Although there's nothing tricky or diffi-
cult about the process, the KitchenVision
does have one annoying quirk when it
comes to timer recording. After you’ve set

the proper recording parameters, you must
press the TIMER button to actually set the
timer. That wouldn’t be a problem. except
that. with the timer activated, you can’t
use the VCR portion for anything else—
not even to rewind a tape. Pressing TIMER a
second time deactivates the timer, allow-
ing the VCR 1o be used for OTR recording,
playback, etc. But there's no reminder o
press the button yet again, to reset the
timer to record the shows you don’t want to
miss. (Yes. we missed one or {wo pro-
grams before we got used to the TIMER
button')

That, and the sticky tape well, were our
only complaints about the KitchenVision
itself. We would have preferred a different
cooking video, however. The Frugal Gour-
met’s tapes don't include printed recipes,
making it difficult to follow the instruc-
tions without spending $22 for The Frugal
Gourmer Cookbook (conveniently sold
through the included catalog).

We set the unit up, as intended, in a
kitchen. Perched on its lazy Susan on a
four-foot-high counter between the cook-
ing and eating areas, the KitchenVision
provided clear, unobstructed viewing from
anywhere in the room. The lazy Susan is a
wonderful add-on; spinning the TVCR to
the proper viewing angle couldn’t have
been easier. And cooking along with an
instructional video—using a remote con-
trol to pause or rewind whenever neces-
sary—was a vasl improvement over trying
to keep up with TV chefs in real time (how
do they cook so fast?).

Of course. the KitchenVision need not
be strictly relegated to the kitchen. A
TVCR is a good solution for video in dorm
rooms, studio apartments, a teen’s room—
just about anyplace where a home-theater
experience is not a necessity. And, with a
few how-to cooking tapes thrown in, the
KitchenVision would make an ideal gift
for newlyweds or anyone moving away
from home (and Mom's cooking) for the
first time.

GIZMO NEWS
(Continued from page 14)

ator in House Springs, Missouri spent un-
der $1500 for a self-installed Zenith
projection TV, Pioneer laserdisc player
and A/V receiver, an RCA hi-fi VCR, and
Infinity and JBL speakers.

A professional home-theater installer
spent over $5000 to install a custom-de-
signed Victorian-style home theater that
included a Harman video projector with
line doubler, a 100-inch film screen, a
Yamaha A/V processor, four Parasound
power amplifiers, a Mitsubishi S-VHS hi-
fi VCR, a Pioneer laserdisc player, and
more. [ |

Write On!

GRAFFITI HANDWRITING RECOGNI-
TION SOFTWARE. Published by: Palm
Computing, Inc., 4410 El Camino Real,
Los Altos, CA 94022. Price: $79.

When Apple’s Newton MessagePad
PDA, or personal digital assistant, was
first introduced, it was panned almost uni-
versally because its most highly touted
feature—handwriting recognition—was
abysmal. Even though the latest release of
the Newton MessagePad has substantially
improved recognition (see last month’s
Gizmo), it's still far from perfect. It is not
practical, for example, to take quick notes
on the MessagePad.

When Tandy and Casio introduced their
Zoomer PDA, they chose to recognize
printed characters only. Cursive writing
was not allowed except as ‘“‘electronic
ink."” The same was true of the Personal
Communicator from the now-defunct Eo
Corp., a subsidiary of AT&T.

The most recent announcement of a
PDA-like device is the Magic Link person-
al communicator from Sony in coopera-
tion with AT&T and General Magic.
Realizing that “handwriting recognition is
still a few years off,” no attempt was made
10 equip the device to recognize handwrit-
ing at all. An on-screen keyboard is used
to input text. Other messages are stored as
electronic ink.

True cursive handwriting recognition
might be a few years off, but Graffiti, new
software from Palm Computing, promises
perfect recognition 100 percent of the
time. The real surprise is that it delivers.

Graffiti is available in versions 10 sup-
port the leading pen-based computing
platforms including Apple's Newton,
General Magic’s Magic Cap, Geoworks’
GEOS, Microsoft Windows for Pen Com-
puting, Microsoft Winpad, and PenRight!.
We tested a pre-release version for Newton
on Apple’s MessagePad 110.

Graffiti’s virtually perfect recognition
capability is possible because it works
with a simplified version of the alphabet.
Although most letters are written just as
they normally are, others are modified
slightly. Only one letter, K, is written sig-
nificantly different; it resembles the lower-
case gamma.

Letters are written the same way for
upper and lower case. The proper case is
handled by shift “‘keys” or strokes. Learn-
ing the letters is easy. According to Palm
Computing, most users become compe-
tent With Graffiti in less than twenty min-
utes. It didn’t take us even that long.

Having to learn a special character set
might seem like a major obstacle, but it’s
not. It’s certainly less difficult than learn-
ing how to type. People are willing to learn



the QWERTY keyboard layout that was
designed specifically to be difficult to
use—proficient typists tended to jam the
mechanisms of early manual typewriters
by typing too fast. The QWERTY layout
slowed them down sufficiently.

Although we came up 10 speed quickly
on Graffiti, we did have a couple of trouble
spots with it. The letter ““N.” for example,
was difficult to get used to because of the
way the letter must be written. Normally,
we write our **N”" with a downstroke for
the letter’s left vertical edge. We then ei-
ther retrace the left edge with an upstroke,
or lift our pen to create the diagonal and
right edge. With graffiti, however, the let-
ter must be written by starting at the bot-
tom of the left edge—sort of like writing
the letter ““Z” on its side. If we wrote the

letter N the way we would write it on paper,
Graffiti translated it as “*H,” which is en-
tered as a lower-case H.

We also had a little problem with the
letter “U.” We couldn’t seem to resist
adding a tail to it. We also had a tendency
to write the letter F backward, the way we
normally write our capital “E”

Learning Graffiti’s character set is a rel-
atively small price to pay for the accurate
recognition it delivers. The character set
works to remove any ambiguity between
characters that are written. Traditional rec-
ognition schemes, for example- have trou-
ble guessing whether a user has entered an
I, an L, or the numeral 1. Graffiti removes
the ambiguity by making the I and L dis-
tinct characters. Although the numeral 1 is
written just like the letter I, it is recognized
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as the numeral only when Graffiti’s
NumLock is active.

The only numbers that gave us trouble
were 4 and 5. The 4 is written just like an
L—the downstroke that we normally put
in resulted in our 4 being interpreted as 41.
Our 5—because we normally put the top
stroke on last—was often interpreted as 5
followed by a space. or in some cases. a 5
followed by the numlock shift. The slight
changes required for writing numbers in
Graffiti’s style were very easy to adapt to.
And because the feedback is virtually in-
stantaneous, it’s possible to correct entry
errors immediately. A backspace gesture
or stroke erases the character. The effect is
similar to typing. Often, we realize that
we’ve made a typo as we’re typing it and
immediately reach for the backspace key.

The response time can be quick because
there is no context or multi-stroke ambigu-
ity that Graffiti has to interpret. For exam-
ple. atraditional recognition system might
have trouble determining whether a user
has written the letter K or the letters 1C, or
whether the user has written the letter B or
the number 13. Most of the characters in
Graffiti are made up of a single stroke.

Graffiti for the Newton MessagePad is
supplied on a single high-density floppy
disk. The Newton Connection Kit and a
Macintosh or IBM-compatible PC are re-
quired for installation.

The package consists of four modules:
Graffiti itself, a Graffiti tutorial, a help
file. and ShortCuts, which allows users to
create macros so that complete sentences
can be called up with a couple of pen
strokes.

A minimum of 83 kilobytes of free
memory is required to install the main
application on a Newton MessagePad. The
help file is about 34 kilobytes. the tutorial
about 107 kilobytes. and the ShortCuts
application is about 22 kilobytes. Only the
main application needs to be installed 10
use Graffiti. Graffiti is somewhat smaller
for the other platforms on which it runs.

Even though we had a pre-release ver-
sion and did not have a user’s manual, we
found Graffiti easy to use. Any questions
were answered by the help file and tutorial.

Graffiti has two basic modes of opera-
tion. In the first, it runs as a small box that
measures about | X2 inches. The actual
text-entry area is an inch square, and is
surrounded by several contro! “‘buttons.”
The box runs in front of all Newton ap-
plications. Letters that are entered appear
as text at the insertion point in the applica-
tion. For example, if you bring up the
Newton Date Book and set the insertion
point at 11:00 by tapping on the screen,
then any text entered in Graffiti will appear
at the 11:00 entry.

The second way to operate Graffiti is in
its Scratchpad mode. Anything entered
will be placed on the scratchpad. Then,
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International
To enter these accented letters:
443288e8881111006060
BUGOUYA, draw the letter then
the accent stroke below.

4 a4 4 3 3 3
'
NZNNBSG | G

— Lt

Graffiti also supports the char-
acters below without shifting

&
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The Graffiti character set is easy to
learn.

with the Newton Clipboard feature, the
text can be moved or copied to any applica-
tion.

Graffiti also gives easy access to €x-
tended characters, for example, signs for
the yen or British pound, mathematical
symbols, pi, sigma, omega, and more.
International accented letters are also
available with simple strokes. Although
it’s easy to forget the proper way to call up
characters that you don’t use frequently, a
quick reference card is provided with the
software, and an on-screen reference can
be displayed with the tap of the pen.

Palm Computing estimates that users
can enter text at speeds up to 30 words per
minute. We can’t print that fast, but we
don’t doubt that it’s possible because of
the speed of the translation. As soon as

you lift the pen to begin the next letter, itis

translated to text. Letters can be written

right on top of each other—there’s no need
to move your hand across the page. Best of
all. you don’t have to Jook at what you are
writing: instead. you can watch the screen
where the text is being inserted. That
“heads-up’’ entry is similar to touch-typ-
Ing.

Graffiti is an elegant solution to the
problem of handwriting recognition. We
couldn't use it to take notes during, for
example, a presentation—we can’t print
fast enough. But for text entry, it is a good
choice. It's far quicker than tapping away
on the Newton on-screen keyboard, and
it's accurate—I100% accuracy isn't an ex-
aggeration. The only mistakes that Graffiti
made during our test were due to insuffi-
cient pressure on the Newton screen. |

Portable Potent
Potables

PARKER’S ELECTRONIC WINE GUIDE
and THE ELECTRONIC BARTENDER’S
GUIDE. From: Franklin Electronic Pub-
lishers, Inc., 122 Burrs Road, Mt. Holly,
N] 08060; Tel: 609-261-4800; Prices:
Wine Guide, $79.95, Bartender’s Guide,
$59.95.

Imagine that you’ve been “‘volun-
teered” to host a dinner party with a guest
list that includes your boss, a couple of
important out-of-town clients, and their
spouses. If you’re lucky, your wife will
handle the cooking and set the table attrac-
tively. But don’t think you can get away
with just the cleanup at the end of the
night. Your position as host demands that
you play bartender for the evening.

Again, if you’re lucky, your guests will
request simple drinks—scotch on the
rocks, a screwdriver, a wine spritzer. On
the other hand, your boss might be a con-
noisseur of wine, and his wife’s drink of
preference could be a Kir Royale. In the
worst case scenario, your out-of-town
guests might consider any nighttime so-
cializing on their business trip to mean
serious partying, along the lines of Long
Island Iced Teas or Hurricanes. That
leaves you with the daunting tasks of se-
lecting the right wines for pre-dinner sip-
ping and to accompany each course of the
meal, and somehow coming up with close
approximations of some exotic drinks.

Before you decide to give up and offer
only Bud and Bud Lite—or to tell every-
one that you and your wife are Pioneers
who don’t drink or serve alcoholic bev-
erages—take a look at the Parker’s Elec-
tronic Wine Guide and the Electronic
Bartender’s Guide, two pocket-sized ref-

erence devices from Franklin Electronic
Publishers. Between the two, you'll be
able to select the proper wines to serve
with every course, and you'll learn not
only what goes into a Long Island Iced
Tea, but what type of glass to serve it in.

VERITAS IN VINOS

Let’s take a look at the Wine Guide first.
According to the manual, the Wine Guide
is “*intended to make you a more formida-
ble, more confident wine buyer by provid-
ing you sufficient insider’s information to
permit the wisest possible choice when a
wine-buying decision must be made.” Al-
though the Wine Guide doesn’t list every
vintage from every winery, it gives a thor-
ough overview of “‘the best and most con-
sistent” wine producers from around the
world. That way, even if the precise bottle
of wine on the shelf (or menu) isn’t listed,
you can take a look at the vineyard’s track
record and have a pretty good idea of what
to expect. (Unless, of course, that par-
ticular year was absolutely terrible.)

Based on the book written by Robert
Parker, one of the world’s foremost au
thorities on wine, the Wine Guide puts
definitive information about more than
6000 wines literally in the palm of your
hand. It measures just 4% X 3 X /2 inches
and weighs 3.6 ounces, so it’s easy (0
carry in a shirt pocket or a purse when
you're shopping for wine or dining out.

Opening the protective cover reveals a
screen with a 24 X 127 continuous-pixel
display. (The screen is not backlit, so don’t
plan on using the Wine Guide in a dimly lit
restaurant!) Beneath the screen is a
QWERTY-style keyboard and several
function keys. Like most tiny keypads,
this one is not easy to type on. But input-
ting is generally limited to the type of wine
or the vineyard. You don’t have to worry
about spelling, and in many instances typ-
ing the first few letters of your choice will
do—Franklin’s spell corrector takes care
of the rest.

When the Wine Guide is first turned on,
a tutorial plays, clueing in the new user to
its many features. Pressing the WINES
button and then CLEAR stops the tutorial
and calls up the main screen, in which you
can input the name of the wine (cabernet,
chardonnay, etc.) or the winemaker. (Once
you become familiar with the Guide, the
tutorial can be disabled.)

When you've entered your selection,
the top line of the screen changes to a
menu bar. At the far left side of the bar it
notes the number of matches found for
your choice (generally, dozens or even
hundreds if you’ve input a type of wine,
and one if you've selected by winery
name). The matches appear listed in alpha-
betic order under the menu bar.

We began by typing in “‘chardonney.”
After correcting our spelling to *‘chardon-



nay,” the Wine Guide brought up 245
matches, listed by winery name. You can
scroll through the list using the arrow keys
or by hitting alpha keys to jump it to a
particular label. When you reach a vine-
yard of interest, pressing ENTER calls up
more information. If the winery features
more than one chardonnay, you can scroll
to the one you want and press ENTER again.

The Wine Guide then lists the name and
location of the vineyard, the name of the
wine, its vintage, its price range, and its
rating. Using the down arrow, you can then
scroll through text about the vineyard and
its offerings. The coverage of each vine-
yard is extensive and, unfortunately, its
chardonnays might not be the first wines
covered. In many cases, you have to keep
scrolling, and scrolling, before coming to
the description of the wine you’re consid-
ering buying.

While scrolling, you come across many
interesting, entertaining descriptions.
**The huge smoky, bacon-fat-scented nose
delivered aromas of ground beef, leather,
and massive black fruit,” read just part of
the text on a Syrah from Edmunds St.
John’s, for instance. The text also gener-
ally lets you know whether a wine should
be drunk right away or stored for a few
years, and what types of food it will com-
plement.

You certainly won’t want to go through
that scrolling and reading process with all
245 chardonnays before making your pur-
chase selection! Luckily, the search can be
limited by opening the pull-down menu
found under the “locate”™ heading on the
menu bar. It allows you to limit your cur-
rent search by inserting parameters in one
or more of the following areas: variety
name, country, area, growing region, pro-
ducer rating, vintage, price range, wine
color, and rating range.

Robert Parker’s wine ratings can be
compared to grades in school. A rating of
90-100, “given for outstanding or special
effort,” is the equivalent of an A. **Many
of the wines that fall into the 80-89
range’’—equal to a B—"are great val-
ues.” An average mark is 70-79, the
equivalent of a C grade. A rating below 70
represents a D or an F, “the sign of an
unbalanced, flawed, or terribly dull or di-
luted wine.”

To limit your search, for instance, you
might want to consider only chardonnays
from California (214 matches), in the
$10-815 price range (71 matches), rated
85+ (34 matches). That is a much easier
list to peruse.

Two other headings are found on the
menu bar. Under the *“Topics” heading are
found essays on a wide variety of wine-
related topics. Those inciude Parker’s dis-
courses on “Collectors Versus Consum-
ers”’; “Destroying the Joy of Wine™ (by
excessive acidification and filtration;

“Food and Wine Matchups” (no longer
red wine with meat, and white with fish
and fowl—now it’s simple wines with
complex dishes, and complex wines with
simple dishes); how to buy, serve, and
store wine; organic wines; additives; pric-
ing (“The Inflated Wine Pricing of Restau-
rants” and ‘“Wine Producers’ Greed™);
“How Much Aging?"; ““Unspeakable
Practices™ (basically, storing and shipping
wine under extremely hot or cold condi-
tions); and ‘‘The Greatest Wines |
Tasted.” Quality considerations, buying
strategies, and other subjects regarding
various wine-producing areas are found
under the subhead *‘Viticultural Informa-
tion.” Other subheads include *‘Glos-
sary,” with definitions of wine terms that
might be unfamiliar to neophytes like us;
and “Maps” of various growing regions.
(The latter two categories can also be ac-
cessed via separate function keys labeled
GLOSSARY and MAPS, as can information
on growing regions using the REGIONS
key.)

The final menu bar heading—
*Other”—is used largely for “‘house-
keeping.” It allows you to enable or dis-
able the opening demonstration, and to
select the length of time before the Wine
Guide’s automatic shutoff kicks in. An on-
screen tutorial is also found there.

PORTABLE HAPPY HOUR

We must admit that our familiarity with
cocktails is less than our knowledge of
wine. We rarely frequent bars, and our
drinking usually consists of a bottle of
wine with dinner, and beer during football
games, casual get-togethers, and summer
time chores. We'll order margaritas or
sangria when eating Mexican food, a
Bloody Mary with brunch, and have or-
dered tropical concoctions when on vaca-
tion, but that’s the extent of it.

John J. Poister, author of The Bar-
tender's Guide (New American Library,
1989) upon which Franklin's electronic
version is based, takes his drinking se-
riously. He considers bartending, or mix-
ology. an art, and a good bartender the
equivalent of a fine chef. The Bartender’s
Guide can be used casually, to learn how to
make exotic drinks, or it can be studied by
anyone who wishes to become a **master
mixologist. ™

The Guide provides recipes for more
than 2260 drinks, listed alphabetically
from Aalborg Sour to Zorro. Each recipe
includes ingredients, mixing instructions,
and serving tips, including a drawing of
the proper glass to use. You can scroll
through the list using the arrow keys, or
can type in the name of the drink you want.
It’s not necessary to type the entire name;
each press of a letter key brings you closer
to the selected drink.

When you first begin to use the Bar-
tender's Guide—after viewing and disab-
ling the opening on-screen demo—you’re
sure to want to scroll through the drink list
Just to view some of the more interesting
entries. The list can be accessed either
from the on-screen menu bar, or from the
DRINK function key, located above the
QWERT Y-style keyboard. We scrolled
through 33 cocktails before we came
across one we’d heard of (or so we
thought): Alabama Slamma. As we con-
tinued down the list, however, it turned out
that number 34 was the Alabama Slam-
mer, the one we really recognized, which
bore no resemblance to the *“‘Slamma.”

Unusual drink names included * Death
in the Afternoan,” which you'd probably
want to chase with a “*‘Corpse Reviver.”
Many were named for famous, or in-
famous people. including Douglas Fair-
banks, Mary Pickford, Martha Wash-
ington, Cole Porter, and Al Capone. There
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was the Marconi Wireless. and the Lady
Loverly's Chatter.

The host at our hypothetical dinner par-
ty would have been relieved to learn how to
make a Hurricane—assuming. of course.
that he had on hand passion-fruit syrup to
mix with light rum, gold rum. and lime
juice. He probably wouldn’t have had to
prepare more than one or two Long Island
Iced Teas, which include a half-ounce
each of gin, vodka, white tequila. and
white rum; and a quarter-ounce of white
creme de menthe, all mixed with some
sour mix and cola.

As entertaining as it is to scroll through
the drinks, the rest of the options provide
still more information on bartending. Like
the Wine Guide, the Bartender’s Guide’s
menu bar offers a host of pull-down menus
filled with information and tips. Under the
Locate heading are submenus of ingre-
dients and attributes. You can select ingre-
dients to limit your drink search. For
instance, tagging gin and lime limits the
list of drinks to seven, including the famil-
iar (a Gin Rickey), and the unexpected (a
Coco Loco). Gin and Tonic was not in-
cluded, perhaps because the lime wedge,
while a standard ingredient, is just a gar-
nish.

To find Bloody Mary variations, you
could tag vodka and tomato juice, or you
could select that option from the attributes
submenu. Almost all of the 18 selections
started with the basic vodka and tomato
juice (or V-8) and then added special in-
gredients. There was the Bloody Blossom
(with orange juice), the Bloody Brew
(with beer and a dill pickle spear), the
Bombay Mary (with curry powder and
ground coriander), the Borscht Belt (with
beet borscht), the Broody Maly (with
sake), Mel Torme’s Bloody Mary (mixed
in a blender with cucumber, Bermuda
onion, and celery), and the Smoky Mary
(with barbecue sauce).

Other selections under the attributes
subheading included flavored vodkas, hot
drinks, martini variations, nonalcoholic
drinks, and punches (any of which would
surely liven up the typical bridal or baby
shower!).

Most of the meaty information about the
art of mixology can be found under the
menu-bar heading “Topics.” Besides a
glossary and measurement information
(including bottle measurements and old-
bottle measurements). subheads include
liquors. how-to, and hints.

Each of the spirits listed under liquors is
the subject of one or more essays. For
instance, for vodka you'll find **The Great
White Spirit,” ‘“‘Bloody Mary Lore and
Variations,” **Martini Variations,” “Fla-
vored Vodka,” and “The Light Drink
Concept.” Not to be confused with the
martini variations found under the at-
tributes subhead, here you'll find a discus-
sion of the history of, and the proper
techniques for mixing and serving, vodka-
based martinis.

“How-To" is a bit of a misnomer; the
material presented in its essays goes well
beyond how to mix, taste, and serve cock-
tails. In “How to Make a Good Drink,”
after lamenting the passing of the *“golden
age of cocktails” (the 1930°s and 40°s), the
author focuses as much on bartending phi-
losophy than technique. Other essays in-
clude “When and How to Pour, Stir,
Shake, and Whirl”; “Tools of the Trade
(Basic and Optional)”’; ‘““What’s in a
Name”; “A Word About Mixers”; and
“The Secret of Every Well-Made Drink
(and the Most Often Ignored)”—using the
proper amount of good ice.

Finally, there’s a list of 39 hints for ev-
erything from serving beer to precautions
to take when preparing flaming drinks.
(Did you know that if you glue swatches of
carpeting to your coasters, the coasters
won’t stick to the bottom of your glasses?)

LAST CALL

We enjoyed using the Wine Guide, as
did the proprietor of our local liquor store,
Bill, who tried it out for a week or so.
Bill’s complaints were similar to ours—
the wines included in the guide were often
not represented on his stores, (well-stock-
ed) shelves, and vice versa. Locally grown
Long Island wines—relative newcomers
that are quickly gaining respect among
connoisseurs—were mentioned in the Re-
gions section, but no Long Island labels
appeared in the search list.

All in all, the Wine Guide is an enter-
taining Gizmo for those who appreciate,
and would like to learn more about, fine
wines. We expect it to do well in its ROM
card version for Franklin’s Digital Book
System (which has been selling well with
doctors, who generally can afford to buy
fine wines). However, it can not replace a
knowledgeable wine-shop proprietor, or
an experienced restaurant sommelier.

We also had quite a good time with the
Bartender’s Guide—particularly looking
up some of the more unusual drinks. Our
favorite (name, not drink): the Canadian
Dog's Nose, in which Canadian Whiskey,
tomato juice, Worcester and Tabasco
sauces are shaken with ice, poured into a
large glass, and then topped off with beer.
No, we don’t intend to try it, or most of the
other concoctions listed. But we suppose it
can’t hurt to know how to make it, should
the need ever arise.

Of course, for the professional bar-
tender, the need to mix an unusual drink
occurs fairly often. And many so-called
“professional” bartenders could benefit
from the pointers—and the philosophy—
presented in the Guide’s Topics section. It
would certainly make sense to keep the
Electronic Bartender’s Guide tucked away
safely (in a dry spot; the unit is not spill-
resistant) behind the bar at any tavern or
restaurant. L]
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Tetris 2

Return of Tetris

Tetris 2, sequel to the popular puzzle video game, is now available for the 16-bit
Super NES system from Nintendo of America Inc. (4820 150th Ave. N.E.,
Redmond, WA 98052). With enhanced graphics and sound, the game features four
tunes to choose from and amusing game graphics. Tetris 2 requires players to
reposition falling blocks both horizontally and vertically, as well as to maich
colors, as they drop incessantly from the top of the screen. Pieces of the new
blocks are detachable and can be positioned with similar colors anywhere on the
screen. The new version also offers players a “‘puzzle mode” and between-level
cartoons. The puzzle mode challenges players to clear all the fixed blocks on
screen by placing falling pieces in the correct positions. The cartoons *“ will keep
even the most serious players laughing.” Price: $49.95.
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Going Up?

Sanyo’s (21350 Lassen Street, Chatsworth, CA 91311-2329) DC-DI6 mini
home-music system with six-CD changer features a front-loading elevator for CD
storage and playback. The innovative CD changer puts more CD's in a smaller
area, without the use of a magazine, using single-drawer loading. The system
offers a center section that integrates amplifier, tuner, CD, and cassette functions,
all controlled remotely. The digital AM/FM tuner has 36 station presets, a multi-
function backlit LCD, and electronic volume control. BassXpander delivers
added punch to lower frequencies at all volume levels. Other features include a
three-band graphic equalizer, CD-to-tape edit recording system, and powerful
three-way bass reflex loudspeakers. Price: $399.99.

Glow-in-the-Dark Watch

You can take the DW6600 watch to depths of 200 meters and still see the time in
total darkness, according to Casio, Inc. (570 Mt. Pleasant Avenue, Dover, NJ
07801). Part of Casio’s Illuminator Series, the electroluminescence G-shock
watch has a display that remains lit for three-plus seconds. The watch also features
a countdown target timer. The daily alarm and countdown timer are indicated by
the flashing “EL” on the watch crystal. Price: $99.95.

Dual-Tuner PIP Television

What to do now that “Home Improvement™ and “‘Frasier” are on in the same
time slot? The N7-339 from Proton Corporation (13855 Struikman Road, Cer-
ritos, CA 90703) is a 31-inch stereo monitor/receiver that features two tuners,
making it possible to watch two programs simultaneously with no additional Casio llluminator Watch
equipment required. The set’s square. flat tube delivers an exceptionally clear,
brilliant picture. The picture is enhanced by Proton’s proprietary circuitry, which
includes Dynamic Black-Level Extension, Automatic Brightness and Contrast
Limiting, and Color Transient Improvement. The NT-339, which offers 600 lines
of horizontal resolution, also features slow-motion and still-image options. Two
full-range speakers and a ‘‘Heavy Bass” subwoofer, each with its own dedicated
amplifier, assure clear, accurate audio-signal reproduction. The S-VHS-compati-
ble monitor offers multiple rear-panel audio and video inputs and outputs, as well
as front-panel inputs for convenient addition of peripheral audio/video equip-
ment. Price: $2400.

Easy-Program VCR

With its Program Director remote control, the VHQ48 VCR from Quasar
Company (1717 North Randall Road, Elgin, IL 60123-7847) simplifies VCR
adjustments and commands—including timer, clock, and date settings—through
aseries of on-screen instructions. The user is prompted through the entire process
for easy, fool-proof operation and programming. After prompts appear on the TV
screen, the user can make selections by rotating a dial on the remote control and
pressing the PROGRAM button. The four-head, stereo VCR offers built-in MTS
circuitry, allowing it to receive and record stereo television and separate audio
broadcasts. VCR Plus + circuitry further simplifies timer recording. A VCR/TV/
CATV remote control operates all VCR and three major TV functions. Front-
panel A/V input jacks make it easy to hook up acamcorder for playback or editing =
purposes. Price: $429.95. Quasar Easy Program VCR 21
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Beavis and Butt-Head Video Game

JVC Easy-One Camcorder

R s

22 Sansui YideoSnap Video Printer

Home-Theater Furniture System

You can keep the clutter of all those home-theater components attractively
under control with the Cinema One Series AV-I integrated home-theater center
from B-I-C America (883-E Hampshire Road, Stow, OH 44224). The stylish
entertainment center provides space for a 40-60-inch rear-projection TV, plus all
the necessary components and speakers needed to bring a realistic movie-theater
experience into your living room. Two wall units flank the large-screen TV
cabinet, and the entire system is topped off with a sturdy horizontal piece that
completes the fully integrated look. Two built-in compartments can hold the main
speakers, and additional space is offered for a center-channel speaker. Adjustable
shelves hold up to eight audio/video components, with ample storage space below
for CD’s, laserdiscs, or videotapes. The AV-1is available in black or oak laminate
finish. Price: $899.

Heh-heh-heh

If you can’t get enough of Beavis and Butt-Head on MTYV, you'll be happy te
hear that they are now starring in their own video game. Published by Viacom New
Media (1515 Broadway, New York, NY 10036), MTV's Beavis and Bun-Head
game is available for Sega Genesis, Super NES, and Sega Game Gear platforms.
The goal of each of the three versions is to help Beavis and Butt-Head secure
tickets to see Gwar, their favorite heavy-metal band, although the game action
varies in each version. Along the way, the two encounter other supporting
characters from the TV show, including Daria, Stewart, and Principal McVicker.
Prices: N/A.

Point-and-Shoot Camcorder

For people who want to enjoy the benefits of video technology without its
complexities, JVC Company of America (41 Slater Drive, Elmwood Park, NJ
07407) offers the GR-EZ/ compact VHS camcorder. The camcorder provides
point-and-shoot simplicity, with nothing to intimidate the first-time user. Con-
venience features include the QwikPix mode, which ensures that each take is five
seconds long to create a lively tempo and save on tape and battery usage; Instznt
ReShoot, which automatically rewinds the tape to the start of the previous,
unwanted take; and Seek, which automatically locates the point on a partiaily
recorded tape where the blank tape begins. The LCD status panel atop the GR-EZ|
displays current operational status and a real-time tape counter; date and time can
be displayed with the press of a button. The camcorder also offers a 3 X power
zoom, auto date marking, and VHS compatibility—compact cassettes can be
played back on a VHS VCR using a VHS Playpak adapter. Price: $699.

Video Printer

The VideoSnap video printer from Sansui USA Inc. (1290 Wall Street West,
P. O. Box 625, Lyndhurst, NJ 07071) delivers Polaroid Spectra pictures from
camcorders, VCR’s, television screens, or any other video source. The easy-to-
use system makes it possible to take instant pictures from any video source at the
touch of two buttons. Press the FREEZE button and, if you like what you see, press
the PRINT button. A Polaroid print pops out in a second. VideoSnap is compatible
with all NTSC composite video signals and uses standard Polaroid Spectra High-
Definition film, which is sold at thousands of retail outlets nationwide. Price:
$600.



MEI MICRO
PREMIUM RMS 150+
REMOVABLE MASS-
STORAGE SYSTEM

At Premitin RMS 1504
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Make your next computer upgrade one that will stick; add an

infinitely expandable hard drive.

hen it comes to disk space,
too much for today quickly
becomes too little for to-

morrow. In a multi-user environment,
everyone wants their share of disk
space, preferring isolation from other
users; in a home-office situation, a
businessman might compete with a
joystick jockey for disk space, even if
they're one and the same person,
Also, for multimedia applications, disk
space vanishes at a dizying pace.
Even though CD-ROM’s can hold
around 650 MB, their installation rou-
tines offen dump several megabytes
of data onto the hard drive.

Of course, buying multiple hard
drives (one per user) is 1oo expensive
for most folks. Besides, unless you use
portable drives, which are very ex-
pensive, that “solution” won't protect
your data from other users.

Another solution is to use a remova-
ble-media drive. That type of drive re-
mains in the system-—only the
magnetic mediais portable. Because
you can always purchase additional
mediaq, the “drive” is infinitely up-
gradeable. Also, because each user
can have his or her own cartridge,
everyone’s data can be kept safe and
secure.

Even though the last solution sounds

very promising, removable-media
systems have not been cost-effective
for most users. However, MEI Micro has
changed that by introducing the
Premium RMS 150+ Removable
Mass-Storage System, which they sell
directly for $379.97 + $3 for shipping
and handling.

One thing that makes the RMS
150+ such a good value is an in-
cluded, pre-formatted 150-mega-
byte cartridge, which you can boost
to over 300 megabytes of storage by
using a utility like Stacker. Because a
comparable, plain hard drive (which
runs about $1 per megabyte) would
cost around $300 anyway, the con-
venience of having a removable
drive only costs an additional $100.

Furthermore, because 150-MB car-
fridges cost less than $100 each, you
can purchase additional media for
under 66 cents a megabyte uncom-
pressed, and 33 cents a megabyte
compressed! With the purchase of
one additional cartridge, you can get
600 megabytes of storage and the
convenience and security of a re-
movable drive for $200 /ess than the
cost of a comparable hard drive.

Features. The drive requires DOS 4.0
or higher and an external 5%a-inch

drive bay in a 286 or better computer.
If you plan to boot the computer from
the RMS drive, or if there’s no hard
drive in the system, the computer
should have a user-configurable BIOS.
If you run Windows, it should be ver-
sion 3.0 or higher. Because the drive is
IDE-based, it does not have a proprie-
tary adapter card and therefore
doesnt use up an adapter-card slot.
However, it does use a connector on
your computer’s existing IDE cable.

In addition to the cartridge men-
tioned earlier, the RMS 150+ comes
with an extra-long IDE cable, in case
the one in your computer isn't long
enough. It also has memory-resident
drivers; software for installation, media
maintenance, making back-ups, and
caching; mounting screws; and pa-
per-based and hypertext documen-
tation.

The RMS is read/write compatible
with Bernoulli 90- and 150-MB cart-
ridges, and read-compatible with 44-
MB types. With a mean-time-be-
tween-failures rating of 175,000 hours,
it is no surprise that the drive carries a
S-year, limited media warranty. The
low failure rating might be a result of
the drive’s automatic self-cleaning-
head feature.

Like any hard drive, the RMS can be
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configured as a boot drive, so every
cartridge you own can boot your ma-
chine in its own way. That's great for
multi-user (one disk per person) or
multi-use (one disk per special ap-
plication) setups.

The drive's only disadvantage,
when compared to a plain hard
drive, is speed. The RMS has an 18-ms
effective access time (which can be
halved with the caching software), a
maximum transfer rate of 16.33
megabits/sec, and a sustained trans-
fer rate of 533 megabits/sec. How-
ever, the need for the drive can easily
out-weigh its slightly slower speed. To
prove that, we ran some intense real-
fime graphics off an RMS 150+ with
no user-apparent performance im-
pact. That might be due to the units
built-in 256 KB read/write cache, yet
another plus.

In addition to being useful as a
hard-drive substitute, the RMS makes
a great backup drive. In fact, it can
locate information for restoration
much faster than a tape backup can.
Furthermore, it simplifies making
backups of subdirectories or entire
volumes; instead of using a special
program (as you would need to do for
a tape backup drive), you simply issue
a DOS “xcopy” command. However, if
you like using special software, the in-
cluded utilities can make backups
and disk images.

The software can also spin-down
the drive after a user-set period of
inactivity. That saves energy, money,
and the environment.

Installation. An IDE interface can
support two IDE devices via a single
cable. To keep the drives functionally
separate, one is configured as the
“master” and the other as the “siave”
drive. In systems with only one IDE de-
vice, that drive is configured as the
master by default. Because only a
master drive can be used for auto-
matic booting, there are three possi-
ble RMS configurations: the RMS as a
non-bootable slave, as a non-boota-
ble master, or as a bootable master.

The drive comes ready for use as a
non-bootable slave, so let's discuss
that type of installation first. To start,
you have to remove the computer’s
cover and the drive bay’s faceplate
and shield. Then, slide the drive into
the bay and secure it with the in-
cluded screws. Connect the power
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Although this looks like a microfloppy on
steroids, there is nothing “'micro” about
its storage capacity—300 MB
compressed!

and IDE cables, substituting the sup-
plied IDE cable if needed. Finally, tem-
porarily close-up the computer (put
the cover back on, but do not fasten
it} and reboot it.

Next, run a utility program to deter-
mine if the set-up is okay as is. In our
case, the software detected that we
had a plain hard drive, so the pro-
gram automatically interrogated the
drive’s firmware for its model number
and presented us with a drawing of
the drive. The drawing indicated an
area on the drive to look for jumpers,
as well as what their proper settings
should be. On checking the old hard
drive we found that the diagram was
correct and that one jumper needed
1o be set. We then set the jumper and
closed up the computer.

We found software installation to be
even simpler. It is handled by an in-
stallation program that prompts the
user for some simple input. The pro-
gram then updates your system files
(AUTOEXEC BAT, CONFIG.SYS, WIN.INJ,
etc) and copies drivers and utilities to
your system. That completes the pro-
cess of installing the RMS as a non-
bootable slave drive.

The procedure for installing the RMS
150+ as a non-bootable master—
which is useful if you don't have an-
other IDE device—is similar. You start
by disabling one jumper on the RMS-
drive bootable master. Then you fol-
low all the same steps for using the
drive as a non-bootable slave. Again,
use a utility program that checks for
conflicts with an existing hard drive, if
any, and tells you what to do.

To set the drive as a bootable mas-

ter, follow the instructions for non-
bootable master use, but be pre-
pared to boot your computer by flop-
py the first time it is powered-up with
the RMS in place. Then you must make
your computer's CMOS aware of the
drive’s operating parameters. To do
that, you can run the computer’s
CMQOS set-up program and enter the
parameters by hand, or request the
set-up program to autoconfigure the
drive. Next, fransfer the operating sys-
tem to the disk using DOS’s SYS com-
mand to make it bootable. The one
drawback to that set-up is that the
boot-cartridge capacity can't be,
doubled to 300 MB.

Use. The RMS 150+ is child's play 10“
operate. Insert a cartridge into the
drive as though it were a floppy disk or
a backup tape. You should hear a so-
lenoid lock the cartridge in place.
That solenoid prevents you from re-
moving a data cartridge while the
media is spinning, which would harm
the cartfridge. As a security precau-
tion, the solenoid also prevents some-
one from removing a cartridge when
the machine is off.

Once a cartridge is inserted, a
drive-status LED flashes to indicate
that the drive is spinning up. Once
spinning at the right speed, the drive is
ready for use and the LED glows con-
tinuously. A separate LED indicates
when the disk is accessed, like on @
typical hard drive.

To remove a cartridge, you firs]
press a button on the drive to indicate
your intention. The status LED floshes\
as the drive spins down, letting you
know your request is being processed.
When the disk stops, the status LED
remains off, the solenoid releases,
and you can remove the cartridge.

All things considered, the RMS is
easy to use, makes sense as an up-
grade, and is easy to install. | think it's
worth a look if you're in the market for
more disk space. For more informa-
tion on the drive, write to MEl Micro
directly (see the “For More Informa-
tion” box), or circle No. 119 on the Free
Information Card. [ |
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+»« FOR MORE INFORMATION
i ol 5 e i

MEL Micr Al

1100 Sleelwood - Rd ; :
Caolumbug, OH 43212 .
Tal, BO0-634-3478 .

Ak .

-

s T

e



Only NRI gives you hands-on
training with a 486sx

Multimedia PC:

= A 486sx computer with Super VGA color monitor, 200 meg
hard drive = CD-ROM drive and sound card = Windows
® Visual Basic m Power C = QBasic = MS-DOS 6.2

nly NRI at-home
training gives you
real-world program-

ming skills in three in-
demand languages: QBasic,
C, and Visual Basic,
today’s hot new
language designed for
writing popular
Windows ap})lica-
tions. Best of all,
you get hands-on training with a
powerful Multimedia PC, featuring
an Intel-based 486sx computer, Super
VGA color monitor, 200 meg hard
drive, CD-ROM drive with sound card,
and professional software you keep!

% —

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

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

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

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

| ACTION
LEARNING
i through

| A,

Mo A Yhund fho.

and clients demand...even multimedia
programs!

Only NRI gives you first-hand program-
ming experience with a state-of-the-art Intel-
based 486sx computer system, complete with
Super VGA color monitor, 200 meg hard disk
drive, 5 full megabytes of RAM, CD-ROM
drive and sound card, 1.44 meg 3.5" floppy
drive, mouse, and more — an MPC system
that's yours to train with and keep!

Plus you explore the extraordinary
capabilities of three in-demand programming
languages. You learn to design, code, run,
debug, and document programs in QBasic, C,
and Visual Basic. Best of all, since Visual Basic
is specifically designed for creating Windows
applications, you learn to generate fully
functioning Windows programs, complete
with text boxes, command buttons, and other
sophisticated graphical interface elements,

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

CD-ROM Drive,

Color Monitor,

200 Meg Hard
Drive!

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

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

—
Send today for your FREE catalog

See how NRI at-home training gives you the
programming know-how, the computer, and
the software you need to get started in this top-
paying field. Send today for your FREE catalog!

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

IBM is a registered trademark of the IBM Corporation. Windows, QBasic,
and Visual Basic are tmdemarks of Microsoft Corporation. Intel Inside
logo is a registered trademark of Intel, Inc.

SEND TODAY FOR FREE NRI CATALOG!
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By John J. Yacono
Technical Editor
Windows Magazine

Answering
Some
Questions

THINK TANK

n this month’s tutorial we'll

discuss our first compo-
nent, the resistor, and its
effect on current flow. Also,
we'll take a look at how
that component is shown in
circuit diagrams, and the
different types of resistors
you're likely to encounter.
After that, I'll answer some
mail that has piled up.

As you might recall from
last month, or already know,
a resistor limits current when
exposed to a voltage. To
show that, let’s say that a
resistor is connected to a
battery of voltage V. The
current-limiting property of
resistors is measured in
ohms, so let’s assume the
value of our resistor is "R”
ohms. The current that will
flow through the resistor,
which we'll call *I,” can be
calculated from:

I=VIR

which is a variation of
Ohm’s Law (mentioned last
month).

We can draw a diagram,
called a “schematic,” to il-
lustrate how the battery
and resistor are connected
together (see Fig. 1). Al-
though not normally part of

WIRE
P BN
tL
'S
<
3R
‘ BATTERY RESISTOR
WIRE

Fig. I. This simple schematic
shows a battery connected by
conductors to a resistor. It
indicates the voltage (V)
across the battery and
resistor, as well as the
current (1) flow through both.

a schematic, some descrip-
tive arrows and labels are
included in Fig. 1 fo help
you understand what is go-
ing on. Note that the
battery has a plus sign to
indicate its positive termi-
nal. Lines are drawn
between the terminals of
the parts to indicate wire
connections. An arrow next
to the “I" is used to give the
impression of electron cur-
rent flowing through the
wire. The arrows pointing
away from the V indicate
that there’s a difference in
voltage at the arrowheads
equal to V. We'll use di-
agrams like that in the
future.

Like the battery, a resistor
has two terminais. However,
a resistor doesn’'t have one
side that's more positive or
negative than the other, so
it requires no polarity sign.

The most common types
of resistors are shown in Fig.
2.The one in 2Ais a low-
power unit, the one in 2B is
for medium-power use, and
the resistor in 2C is used for
heavy-duty applications.
That raises the question,
“How do you know which
resistor to use in which ap-
plication?” Well, a resistor’s
power rating and power in
general is specified in
watts, That's a measure of
the amount of energy a
component or device will
dissipate per second. A re-
sistor dissipates energy as
heat. If we know how much
current (1) will flow through
a resistor (of value R), we
can find out how much
power it will dissipate as
heat per second by using:

P=I2R

where P stands for power in
watts.

If we know the voltage
across the resistor (V) in-
stead of the current
through it, we can use:

P=V2R

to find the power dissi-
pated.

Resistors shaped like the
one in Fig. 2A typically can
handie ¥ or ¥a watt, You
can tell the wattage of
such resistors by their size,
Ye-watt units being very
small in comparison to Ya-
watt units, Sometimes you'll
see such low-wattage re-

COLOR BANDS

A
COLOR BANDS
B
VALUE  TOLERANGE
c 100 10%

Fig. 2. Resistors come in
low-, medium-, and high-
wattage types. The difference
is in surface area; because
high-wattage resistors must
dissipate more heat than low-
wattage units, they have
more surface area.

sistors in cylindrical form
(like Fig. 2B), but that is rare
and even so, they are un-
mistakably small. Resistors
like that in Fig. 2B are about
the width of a pencil or
larger, and can handle Y2,
1, or 2 waitts, differentiated
again by size. Resistors like
the one in Fig. 2C range
from 5 watts and up. Typ-
ically their wattages are
printed on their bodies.

We'll pick all of that up
next time. Now, let's get to
some reader mail.




FET WANTED

In the April 1994 issue of
Popular Electronics, you
discussed an Auto-Wiring
Tester (see Fig. 3). | want to
build one but | cannot find
transistor Q1 (a VN22221)
anywhere. Can somebody
please give me a replace-
ment part number that will
match up? Maybe a Radio
Shack, SK, or ECG equiv-
alent part is available? —
Walter S. Woodward,
Raymore, MO

You really dont need a
specific part. Aimost any p-
channel FET will work. |
would suggest looking
through your junk box for
likely candidates and frying
them out.

n )
3V BULB
B1 Lt

15V T
R2 <
PROBE omec $
(]}
VN22221
R1 OR SIMILAR
2MEG

Fig. 3. This circuit is very
Jorgiving of values. Almost
any P-channel FET will work
in place of Q1.

LOW-RF SWITCH

| have been receiving
Popuiar Eiectronics for a
year now and enjoy it very
much. | am looking for an
electronic lamp-dimmer
circuit with a zero-voltage
switching device to avoid
producing the radio inter-
ference that store-bought
dimmers often give off. |
would appreciate it very
much if you or one of the
readers of this great maga-
zZine could provide me with
a schematic of a suitable
circuit. —Kenneth
Nawalkowski, NB, Canada

Actually, | wrote about
what you need in the May
1994 jssue. It appeared on
page 53 and was called a
“Soldering Iron Controller,”

Measure It All!

The DMM/LCR Meter/
All in One.

Frequency Counter.

roubleshoot down to the
component level — any

component! Verify poorl=

marked parts, test for toler-
ances and damage. Wavetek’s

new DM27XT is not only a full-

function DMM, but also
includes complete inductance,
capacitance, and frequency
measurement capabilities.

¢ Wide LCR range:
10 Q to 2000 MQ
10 pF to 2000 pF
100 pHto 20 H

* Autoranging frequency
meter 10 Hz to 20 MHz

e Ac and dc current to 20 A

* Logic test, diode test, max
reading hold, continuity
beeper, input warning
beeper, fused input
protection, battery saver

Consolidate your test bench with
one meter that does it all —
Wavetek’s high-performing,
full-function XT Series DMM.
It's all in one compact, rugged,
field-ready package with a big
0.7-inch, 31/2-digit display.
Insulated probes and alligator
clip leads are included, and
there is a huge selection of
accessories, including current,
tf and HV probes, temperature
converters, holsters, and cases.
Ask for Wavetek DMMs. They're
the meters to pick when you
have things to fix.

1195

Other XT Series DMMs from $89.95

U.S.A.: (619)279-2200
Europe: (44/243) 531323
Asia Pacific: (852)865-1903

©1993 Waverek Corporation

CIRCLE 168 ON FREE INFORMATION CARD
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[————— ADJUSTMENT

Fig. 4. This circuit uses an adjustable voltage regulator to
control current, without producing significant RF interference.

but it will work with any AC
device. It does not need a
zero-crossing network be-
cause it is not based on a
Triac. Instead, a current-lim-
iting circuit (see Fig. 4)
reduces the peaks of the
AC waveforms. That is pre-
ferable to the action of a
Triac in a light dimmer,
which suddenly turns on
and generates significant
RF harmonics (even with a
zero-crossing network] in all
but the fully-on state.

LABEL DILEMMA

For the Tuner Substitute
on page 91. in the April
1994 Popular Electronics,
what is the wattage of the
resistors and the value of
the capacitors in micro-
farads and their working
voltage? What tuner shouid
1 use: UHF or VHF? —

A. Burke, Brooklyn, NY
Unless indicated other-
wise on a schematic orin a

parts list, all the resistors in
the magazine are Ya-watt
units. In schematics, the val-
ues of capacitars are given
in microfarads unless other-

wise noted. The working
voltage of capacitors be-
low 1 uF is typically not a
concern because most low-
value units can withstand at
least a couple of hundred
volts. For larger capacitors, |
usually shoot for a working
voltage 50% above the
maximum the capacitor will
experience under normal
conditions in the applica-
tion. In the case of the
Tuner Substitute, that would
be 18 volts, so any capaci-
tor rated higher than that
would be suitable. As for the
tuner, select a funer to
match your needs. The
thrust of the arficle was
really the 5-volt power sup-
ply for the funer.

THE BASICS

| am very interested in
building the TTL-based
pinewood-derby judge that
appears in the September
1993 instaliment of “Think
Tank” (page 74) for our
scout pack. Never having
built an electronics project
from “scratch,” ('ve always
had instructions to follow),

there are a few questions
that | need to ask.

The first question is: On
the IC’s, how do you know
which pins are what
number? The second ques-
tion is: Immediately to the
right of the component la-
beled U2-q, there is a
capacitor that has no value
assigned to it. How would |
go about figuring what that
value should be? Or was
the information acciden-
tally omitted?

Any light you can shed
on these questions would
be gratefully appreciated.
Thank you for such an out-
standing column and
magazine. Keep up the
good workt —Steven
Granlund, Middleburg
Heights. OH

I'd be glad to help. All
chips have either a notch,
a dot or both at one end. If
you hold that end up, pin
one would be the pin to

DQT NOTCH
1 "'1 \J 8
2 7
8 le
4 - s

Fig. 5. Pin numbers on IC’s
start from the left of the
notch or dot, and increase in
a counter-clockwise direction
around the unit.

the left of the dot or nofch.
The pin numbers advance
as you work your way from
pin one around the body of
the chip in a counter-clock-
wise direction. (see the
example in Fig. 5).

To answer your second
question, the capacitor val-
ue was mistakenly omitted.
The value is 1 uF

LIGHT ADD-ON
As a long-time reader of

Popular Electronics, | con-

COIL OF
LIGHT

——g) TO12V
RELAY

Q

200K 3

25

(=)
BZiod
RADIO SHACK #273-065
OR SIMILAR ‘

Fig. 6. The entire

annunciator circuit shown
here can be replaced witha |
discrete annunciator and '
resistor in certain |
circumstances. |

tinually find both the “Think '
Tank” and “Circuit Circus” !
columns useful and stimu- |
lating. |

Of particular note was |
the annunciator add-on for‘
motion sensors submitted
by Ron Sharpe of Regina,
Saskatchewan appearing
in the August 1994 issue on |
page 24 (see Fig. 6). Most \
motion-sensor units avail- |
able in'my area do not use
a relay to switch the 120
volts for the lights; instead f
an optoisolator (ie., a [
MOC3010) is used. !

I am very interested in ‘
building a similar annun- [
ciator add-on for the :
opftoisolator-switched type.
Perhaps you or one of your
readers could deveiop an'
appropriate circuit? Mr.
Sharpe’s idea is a good one
because it doesn’t need an
external voltage source. |
Perhaps the solution is to
paraliel the opfocouplers}J
LED to the input of an ap-,
propriate IC that can ‘
activate a separately
powered buzer-driver cir-
cuit? Any assistance would
be appreciated. —Reid |
Wheeler, Olympia, WA |

If the optocouplers LEq is
in series with a current-limit-
ing resistor, you could

(Continued on page ‘86)
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_ FRED BLECHMAN

M
TRANSMITTER

Build this FM Stereo Transmitter and become
a local disc jockey, or just do away with
excessive wiring around the house.

ould you like to be able to
send good-audio-quality
FM transmissions? Here is a

device that will let you do just that. It is
called the FM Stereo Transmitter, and
it is definitely not a foy. With the proper
choice of antennaq, the Transmitter
can broadcast up to a quarter of a
mile, or more, with left and right chan-
nel separation.

You can use the unit to fransmit your
tape-deck or CD-player output
throughout your house or yard, or
evento a nearby car. The transmission
can then be received on any broad-
cast-band FM radio.

Because the Transmitter broadcasts
in stereo, it can be used for two-chan-
nel experiments and demonstrations.
It uses from 3- fo 15-voits DC power,
has a crystal-controlied subcarrier for
frequency stability, and can be built to
fransmit anywhere in the standard
88-108 MHz, FM-broadcast band.

However, there is one caution you
must observe: You cannot interfere
with anyone else’s broadcast FM re-
ceptlon. See the “Frequency Range
Selection” box for more on that restric-
tion.

Circuit Description. Figure 1 shows
the schematic of the FM Stereo Trans-
mitter. The heart of the unit is U1, a
BA-1404 FM stereo-transmitter IC. A
block diagram of the BA-1404 IC is
shown in Fig. 2. Internally, the chip ac-
cepts separate left and right audio-

input signals, and contains all the cir-
cuitry needed fo create and transmit
a multiplexed FM-Stereo signal on the
FM-broadcast band.

The aforementioned FM signal con-
sists of @ main audio channel, which
contains the combined left- and
right-channel (L+R) audio informa-
tion; a 19-kHz pilot subcarrier; and the
difference-signal (L — R) sidebands,
which are centered around a sup-
pressed 38-kHz stereo subcarrier. That
complete signal can be processed
and demodulated by any FM-broad-
cast recelver. Monaural FM receivers
reproduce left- and right-audio sig-
nals fogether through a single speak-
er (no stereo). Stereo FM receivers
separate ieft and right audio to indi-
vidual speakers for the stereo effect,
or to provide two “channels” on the
same FM carrier.

Now, back fo the Fig. 1 schematic.
The leftand right audio signals are fed

The publishar makes no represernta-
tigne-as o the legality of constructing
andiorusing the FM Stereo Transmitter
referted . to i this arlicle. The con-
struction andior use of the fransimitier
desaribed in this article may violate
federal andior ‘state law. Readers ame
advisad 1o pblain independent advice
as 1o the propristy of its construction
and the use thersof based upon their
individital Sircumstances and jurisdic-
fion - :

RAMBEY ELECTRONICS

FM-10

STERED T RAMNEMITTER

into jacks J1 and J2. Those signal levels
can range from the type that feed
small speakers or earphones, to the
line-level cutputs normally fed to am-
plifiers. If you wish to use a micro-
phone, however, you'll need to boost
its output voltage with a pre-amplifier.

Because the input voltages can
cover a broad range, potentiometers

R1 and R4, together with resistors R3

and R6, and capacitors C1, C2, C4,
and C5, are used to control the voit-
ages at pin 18 and pin 1 of U1. That
prevents overloading. The pre-em-
phasis characteristic (US. or Euro-
peany}is set by the values of R3 and Ré,
as described ater.

The 3 fo 15 volis of required power
can be provided by either a battery
(B1shown inFig. 1is a 9-volt battery) or
awell-filtered power supply. Silicon di-
odes D1-D3 are forward-biased in se-
ries, with a voltage drop of about 0.7
volts each, to provide astable voltage
of about 2.1 volts to power U1.

Potentiometer R7 permits the ad-
justment of the stereo balance. Crys-
tal XTAL1, together with C7, C10, and
U1s internal components, provide the
38-kHz subcarrier oscillator needed to
carry the (L—R) sideband signals.
Tunable inductor L1 and capacitor
C16 form a resonant circuit to deter-
mine the operating frequency of U1's
oscillator section. The value of C16 de-
termines the frequency adjustment
range within the FM-broadcast band,
as specified Iater.
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Fig. 1. At the heart of the schematic for the FM Stereo Transmitter is the BA-1404 FM stereo-transmitter IC. Note that there is no R2

or R5 in the circuit.
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Fig. 2. The overall simplicity of the FM Stereo Transmitter is made possible by the
many internal functions performed by the BA-1404 IC, which are shown in this block

diagram.

VHF transistor @1 and ifs associated
components amplify the RF output at
pin 7 of U1, feeding either telescoping
antenna ANT4, or an external antenna
jack at J3. That RF signal is modulated
by three signals from U1: the stereo-

multiplex signal at pin 14, the 19-kHz
pilot tone at pin 13, and the oscillator
and modulator signat at pin 12.

Construction. Portions of the Trans-
mitter circuit operate at a relatively

high frequency. Therefore, if you
hand-wire the circuit, you could run
into trouble with stray inductance and
capacitance. To avoid that, use the
printed-circuit template shown in Fg.
3 to etch your own board.

If you don't feel like making your
own printed-circuit board, you could
order an etched, drilled, and silk-
screened PC-board from the source
given in the Parts List. Other parts kits
available for the Transmitter are also
available from the same source, as
detailed in the parfs list.

The parts layout is shownin Fig. 4.Be
careful to orient the diodes, transistor,
and electrolytic capacitors as shown.
The use of a socket for U1 is recom-
mended.

You must make two choices along
the way regarding certain capacitors
and resistors. First, you must decide
what portion of the FM-broadcast
band you wish 10 use; that's because
the Transmitter is only tunable over
about one-third of the entire band.
See the “Frequency Range Selection”
box for help in making the proper se-
lection.

Capacitor C16 sets the frequency
range of the FM Stereo Transmitter. To
transmit at approximately 88—95 MHz,



use a 33-pF capacitor for C16; for
95--102-MHz transmission, use a 27-
pF capacitor; and for 102—108 MHz,
use a 22-pF capacitor. If you are not
sure in which part of the FM band to
transmit, solder a “trial” C16 with some
lead length to spare. That way you
can desolder the capacitor and re-
place it with one of another appropri-
ate value.

The second choice you need to
make is to decide what pre-emphasis
value you want. Pre-emphasis is a
technique used in FM transmitters to
increase the high-frequency signal-
to-noise ratio. If you want the pre-em:-
phasis to be 75 microseconds (as
used in North America and Japan),
use 75K resistors for R3 and R6. If you
want the pre-emphasis o be 50 mi-
croseconds (as used in Europe, Russia,
and in some other countries), use 47K
resistors for R3 and Ré.

Some Options. Because the Trans-
mitter consumes power and emits RF
whenever it is on, a visual "on the air”
indicator is a useful addition. Simply
connect an LED in series with a 1K re-
sistor between one of the positive DC
terminals of the switch and a ground
pointin the circuit; the cathode of the
LED should be connected to the latter.
When power switch S1is on, the LED
should light. If it doesn’t, you either

RAMSEY ELECTRONICS

©

1983 FM-10A Rev D

I‘

4-INCHES

Fig. 3. The foil pattern for the Transmitter’s PC-board is shown here.

PARTS LIST FOR THE FM STEREO TRANSMITTER

SEMICONDUCTORS

Ul—BA-1404 FM stereo transmitter,
integrated circuit*

Q1—28C2498, 2SC2570, or 2N5179
low-noise VHF/UHF NPN
transistor*

D1, D2, D3—IN914 or IN4148
silicon diode

RESISTORS

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

R1, R4—1000-ohm trimmer
potentiometer*

R2, RS5—mnot used

R3, R6-—75.000-0ohm or 47,000-ohm
(see text)

R7—100,000-ohm trimmer
potentiometer*

R8—470-ohm

R9, R13-—270-ohm

R10—10,000-ohm

R11—4700-ohm

R12—150,000-ohm

CAPACITORS
Cl1, ¢4, Cs, C10, C12, C13, C17,

C18, C20, C21—0.001-puF,
ceramic-disc

C2, C3, C5. C11—I10-pF, 16-WVDC,

electrolytic

C7, C8, C14, C15—10-pF, ceramic-
disc

C9—220-pF, ceramic-disc

C16—22-, 27-, or 33-pF, ceramic-
disc (see text)

C19—470-pF, 16-WVDC,
electrolytic

ADDITIONAL PARTS AND
MATERIALS

ANTI1—4- to 19-inch telescoping
antenna

L1—0.11-pH, shielded adjustable
inductor*

XTALI1—38-kHz crystal, watch
crystal package*

11, J2, J3—RCA-type PC-mounted
Jacks*

B1—9-volt alkaline battery (or other
3—15-volt DC power source)

SI—SPST pushbutton switch,
normally open, PC-mounted*

Printed-circuit materials, enclosure,

13-pin socket for Ul*, solder,
hardware, etc.

Note: The following items are
available from Ramsey Electronics.
Inc. (793 Canning Parkway. Victor,
NY 14564, Order Tel.
800-4456-2295, Information Tel.
716-924-4560, Fax: 716-924-4555):
A complete kit for the FM Stereo
Transmitter (FM-10ABP),
including the printed-circuit board
{but no! the custom case or
antenna)—534.95: an etched and
drilled, silk-screened printed-
circuit board (FM-10APCBP)—
$10.00; a “*Special Parts Kit"
(FM-10ASPKBP) containing all
parts marked * above—$24.95; a
custom case complete with knob
and antenna (CFM-BP)—$14.95; a
110VAC power adapter (FMAC-
BF)—$9.95. Postage/handling/
insurance per order is $4.95.
Please add an additional $3 for
orders under $20. New York
restdents please add 7% sales tax.
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Fig. 4. Use this parts-placement diagram as a guide when mounting components on
the board. Before soldering the polarized components, check to make sure their
orientations match the ones shown here.
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The assembled circuit board is shown here. Note the addition of an LED and a IK
resistor in series, which act as a power indicator (see text).

ANTENNA CONSIDERATIONS

FCC Part-15 Rules specify a max-
imum field strength for an unlicensed,
FM-broadcast device—250 microvolts
at a one-meter-long receiving antenna
located 3 meters (9.94 feet) from the
transmitter. That field strength is inver
sely proportional to distance (at twice
the distance, the field strength 1s
haived). Therefore, at 384 meters (1260
feet—almost a quarter of a mile), the
aliowable signal is 1.95 microvoits,
which is still strong enough to be picked
up by an average stereo FM receiver. A
“sensitive” receiver responds to a signal
as smaltl as 0.5 microvolts!

Note that the FCC Rules do not spec-
ify the power output of the transmitter—
only the field strength at the receiving
antenna. Because it is possible to cou-
ple an amplifier and high-gain antenna
to your FM Stereo Transmitter, you could
inadvertently exceed FCC limitations.

Unless you have a means of measur-
ing field strength at those low levels, the
best way to stay within the FCC-allowed
field strength is to use the 19-inch tele-
scoping antenna provided with the
custom cabinet kit, or one like it. That
antenna will give you a horizontally non-
directional signal.

For a more directional signal, use a
horizontally mounted dipole antenna
(each half of the antenna should be
about 30 inches), plugged into J3, in-
stead of using a telescoping antenna.
When mounted horizontally, the max-
imum radiated signal of a dipole is per-
pendicular to the direction of the wire; a
north-south antenna will have maximum
radiation to the east and west. n

have the LED connected backwards,
or to the wrong points in the circuit.

A custom, two-part plastic case,
with front and back panels and a
knob for the switch, is available from
the source in the Parts List, Use of the
custom cabinet enhances the ap-
pearance of your Transmitter, while
protecting its circuitry.

The custom cabinet also comes
with a telescoping “whip” antenna
that opens to a length of 19 inches,
Except for the antenna hole (and LED
hole, if you use one), all other holes in
the cabinet are drilled, and sitk-
screened with the appropriate leg-
ends. If you do not use the custom
cabinet, you will still need to get some
kind of antenna. See the “Antenna
Considerations” box for suggestions.

Audio Sources. The FM Stereo Trans-
mitter can accommodate a fairly
broad range of audio sources atits J1

(Continued on page 91)



nti-lock braking systems (ABS)
Acre now available as standard

or optional eguipment on
most cars and light frucks sold In the
United States and Canada. Trachon-
control systermns (TCS) are also now be-
coming commenploce. Butthe quest
for accident-avoidance systems is far
from over. The next step, at least ac-
cording to German automakers BMW
and Mercedes-Benz, and electronics

BY BILL SIURU

supplier Robert Bosch, will be han-
dling-control systems. That makes
sense, since such systems are a log-
ical extension of ABS and.TCS tech-
nologies.

Anti-lock braking avoids skidding
when stopping on slippery surfaces,
and traction control allows you to get
going again, especially on ice and
snow. Handling-control systems would
do their job by maintaining control
and preventing an uncontrolled skid
whentaking a curve or in other driving
situations.

A prime example of a handling-

control system is Vehicle-Dynamics
Control (VDC) or FDR Fahrdynam-
ikegelung (road-handling control)
developed jointly by Mercedes-Benz
and Bosch AG. Vehicle-Dynamics
Control will first appear on some
mid-1995 European Mercedes-Benz
S-Class models and should reach the
US. market during the 1996 model
year. Rival BMW has a very similar sys-
tem under development. That system

is called DCS3; it is the third-genera-
tion of their Dynamic Stability-Contro!
System. In fact an earlier, somewhat
more elementary DCS capability Is al-
ready available on some BMW mod-
els (see the "Dynamic Stability
Control” box for more on that system).

Anti-lock-braking, traction-control,
and handling-control systems like
VDC all work on the same basic prin-
Ciples. They go into action when one
or more wheels are locking up or slip-
ping to the point where it starts affect-
ing the ability to steer and control the
vehicle’s direction. Indeed, the up-

Here’s a look at handling-control
systems—the next logical step in

accident-avoidance technology for cars.

coming handiing-control systems use
the sensors, electronic controls, micro-
processors, and software logic al-
ready on-board for anti-lock braking
and traction control. In addition, the
more demanding handling-control
function requires additional sensors
and microprocessor capability.

ABS and TCS. Anti-lock braking op-
erates during braking on slippery sur-

faces when brake lockup is imminent.
It reduces stopping distances to a
minimum while allowing the driver to
steer the vehicle even in adverse driv-
ing situations. In contrast, traction con-
frol operates when accelerating on
slippery surfaces when one of the
driving wheels looses traction and
starts slipping. Traction control allows
a vehicle to maintain traction under
icy or snowy road conditions and is a
modern-day equivalent of a limited-
slip differential.

Traction controi uses the ABS wheel-
speed sensors, which sense wheel
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ELECTRONIC CONTROL UNIT (ABS/ASR/VDC)
WITH CAN LINK TO VEHICLE POWERTRAIN CONTROL MODULE

HYDRAULIC MODULATOR WITH PRESSURE SENSOR

YAW-RATE SENSOR
LATERAL ACCELEROMETER
(® STEERING-ANGLE SENSOR

WHEEL-SPEED SENSORS

Fig. 1. Here are the various sensors and conirol units used in the Mercedes-Benz/

Bosch vehicle-control system.

lockup when braking, to monitor
wheel speed during acceleration.
Whereas ABS rapidly releases and ap-
plies brake pressure to prevent wheel
lock up, traction control applies brake
pressure o individual driving wheels,
preventing wheel spin when traction
is reduced or lost entirely. Unlike ABS,
which is used on all four wheels, trac-
fion-control braking is only applied on
the driving wheels. In more sophisti-
cated TCS, the engine many also be
controlled to reduce the power deliv-
ered to the wheels.

Handling-Control Systems. In con-
frast to the above, a handling-control
system such as VDC operates while
the car is rolling along at a constant
speed, accelerating, or braking. Using
electronic sensors and computer log-
ic, the new system enhances steering
performance by determining every
microsecond whether or not the car is
going exactly in the direction that the
driver is steering. The slightest dif-
ference between what the driver is
“asking” via steering-wheel inputs and
what the vehicle is actually doing
identifies a condition where direc-
tional stability could be lost. If such a
condition is identified, the system'’s mi-
croprocessor corrects for it almost in-

P
The vaw-rate sensor, the heart of the
VDC system, measures the rotation of
the car around its vertical axis. (Photo
courtesy of Robert Bosch Corp.)

stantly by applying appropriate
braking. The system works so fast and
50 unobtrusively that the correction is
usually applied before the driver even
senses any changes in directional sta-
bility.

In addition to the ABS/TCS compo-
nents, VDC requires sensors for steer-
ing angle, braking pressure, |ateral
acceleration, and yaw rate (see Fig.

Dynamic Stability Control

BMW introduced its first-generation
Dynamic Stability Control (DCS) on its
850 Ci flagship coupe sold in markets
other than the U.S. in late 1992. DCS
augments anti-lock braking available
on all BMW's and ASC (Automatic Sta-
bility Control) traction-control system.
available on many of its models. With
ASC not only are brakes applied, but-
the engine output is also modified
through such actions as adjusting the
throttie butterfly and ignition timing as
well as cut-off of the fuel injection and
ignition. if the car has an automatic
transmission, the shift-control program
is also modified. :

Like the Mercedes-Benz VDC, a
steering-angle sensor has been added
for the DCS system to provide addi-
tional information to the ABS/ASC
wheel-slip algorithm. That additional -
measurement provides greater refine-
ment in stability and traction because
lateral dynamics are included, though
lateral slip is not measured.

By comparing the difference be-
tween the actual handling and the desir-
ed nominai handling calculated from
computer models, the microprocessor
calculates an error signal. That signal
controls brake intervention and cuts
back engine torque even more smooth-
ly and precisely than with ASC traction
control alone, where only longitudinal
slip on the rear drive wheels is cori-
trolled. :

DCS is designed to operate during
steering maneuvers, allowing the driver
to take curves without losing any of the
car’s traction. While the initial DCS sys-
tem featured a separate control unit for
the handling-control function, the sec-
ond generation DCS has the ASC trac-
tion-control and DCS handling-control
functions integrated in the same control
unit. That second-generation version of
DCS will be offered on 1995 V-12 7-se-
ries sedans in addition to the 850 Ci
coupe. ]

1). Complete handling control re-
quires detection of lateral slippage,
that is a loss of traction in a direction
other than that in which the car is sup-
posed to be traveling. If the lateral
fraction between the tires and the
road is no longer adequate for one or
more wheels, directional instability
may result, particularly in curves. One
example is “fishtailing” when the car is
turning about its vertical axis. Actual
lateral movement of the car cannot
be calculated from the wheel-speed
sensors used with ABS and TCS.

For handling control, the computer
logic has to calculate the difference
between the instantaneous desired
and actual directions. If there is a dif-
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W VDC BRAKE FORCE

t——>> WHEEL LATERAL FORCES

REAR OF VEHICLE SLIDES OUTWARD

Fig. 2. In an understeer condition, the left-rear wheel is braked, bringing the car back
on course. During oversteer (fishtailing), the right-front wheel is braked.

ference, a correction command is
sent to the braking system. If the car
understeers and swerves off course
when driven in a curve, the system
corrects by braking the inner rear
wheel with respect to the curve to turn
the car into the corner, bringing it
back on course (see Fig. 2). If brakes
are already on, the outside front-
wheel brake is released.

On the other hand, oversteer oc-
curs when the rear end attempts to
swing around, resulting in fishtailing.
That instability is corrected by apply-
ing the appropriate outside front
brake, or alternatively, releasing the
opposite rear brake. As with ABS, brak-
ing can approach the locking limit of
the road and tire interface if required.
While braking, vehicle momentum
can be further reduced by throttling
the engine and/or applying the other
individual brakes.

The Mercedes-Benz/Bosch VDC sys-
tem operates under all driving condi-
tions including when driving straight-
ahead, accelerating, braking, and
even coasting. It can handle all road
surface conditions including uneven
surfaces, snow, ice and gravel.

How it Works. A block diagram of
the Mercedes Benz/Bosch system is
shown in Fig. 3. Driver intent, that is the
“desired driving course,” is calculated
from wheel speed and steering-
wheel-angle information. Wheel
speeds are measured by the same
speed sensors used for the anti-lock
and traction-control systems. An addi-
tional sensor is added to measure the
instantaneous angle of the steering
wheel. The intended-direction cal-
culation also uses information on cur-
rent engine load, and the braking
pressure supplied by the master cylin-
der is also sensed.

Determining the actual course of
the vehicle is a more complicated
task. That is the job of two sensors: a
lateral accelerometer and a yaw-
rate sensor.

The lateral accelerometer mea-
sures the lateral "g” forces while the
vehicle is furning in a curve. That ana-
log sensor operates on a spring-mass
principle. A “Hall-effect” generator
franslates the spring displacement
into an electrical signal. The sensor
must be very sensitive with an operat-
ing range of +14 g.

(OVERSTEER) s g
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The yaw-rate sensor measures the
speed at which the car rotates
around its vertical axis. That sensor has
a small, hollow steel cylinder that
serves as the measuring element. The
thin wall of the cylinder is excited with
piezo elements to vibrate at a fre-
quency of 15 kHz. Two pairs of those
piezo elements (four elements in
total) are arranged on the cylinder
with paired elements opposite each
other. One of those pairs brings the
cylinder into resonance. The other
pair, displaced by 90 degrees, sta-
bilizes the vibration. When the vehicle
rotates about its vertical axis, the
vibration nodes shift slightly in propor-
tion to the rate of rotation. In-
stantaneous yaw rates can be sensed
by measuring that slight shift.

In developing the yaw-rate sensor,
Bosch started with a measuring tech-
nigue from the aviation industry. The
technique has now been adapted for
large-scale automotive production. A
large investment was made in de-
veloping the sensor so that it can with-
stand the extreme environmental
conditions found in automobiles,

(Continued on page 93)
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ost readers of this magazine
probably tinkered with all
kinds of unusual hardware—

both electrical and mechanical—
when they were kids. I'm assuming
that because | certainly did, and
we're all birds of the same feather—or
at least we are all similarly feathered.

I've made robots out of clocks;
strobe lights out of record-player
motors and coffee cans; go-karts out
of wood, wheels, and vacuum-clean-
er motors; very dangerous “power
saws” out of X-Acto blades and a DC
motor; and a “wired” remote-control
car out of various motors, gears, and
other hardware. A motor—any
motor—was always a good find. Any
broken item that contained a motor
was immediately ripped apart for its
motor and anything else that was
useful—switches, lights, and gearbox-
es were all pretty valuable (to me, at
least).

Even though I'm over 30 years old
now, | still find sometimes that | can’t
resist slapping together various items
to make something unusual, or just
plain fun. | can't help it—if | see some
parts that beg to be assembled into
one unit, | do just that, And believe me,
since | started
working for this
magazine, moun-
tains of assorted
electronic parts
have piled up.

One day, | was
staring ot some
solar panels won-
dering if they
could power a
motor | had. To find out, | connected
the panels to the motor and took the
assembly out into bright sunlight. It
worked well, and | soon after thought
Jp the concept of the Solar-Powered
Airplane—a toy that could per-
petually fly in circles as long as bright
light is available.

The Airplane Concept. Outf of all
the applications that a solar-powered
motor could have, why did | decide to
build a foy airplane? Well, for starters,
the two solar panels | had looked like
they would make perfect wings. Also,
my low-voltage DC motor ran per-
fectly well from the low power pro-
duced by the solar panels (at least

well enough for an attached pro-
peller to produce a little force). Let’s
just say that the two solar wing panels
and the fow-voltage motor screamed
out to be assembled as an airplane.
And 50, fo my workbench | went.

The only design problems | could
think of were how to make a pivoting
stand assembly and how to properly
balance the plane. | realized that low
friction on the pivoting stand would
be essential for the plane to be able
to move with the little force produced
by the propeller. | decided that a balt
bearing would be necessary to mini-
mize friction as much as possiple—
nothing fancy, just any old ball bear-
ing | could find. As for my other prob-
lem, balancing the plane could only
be accomplished with the finished
plane and stand assembly in hand, so
that was left for later.

Building the Plane. Figure 1 shows
the “schematic” of the airplane cir-
cuit, if you want to call it that. Do two
solar panels plus one DC motor make
a circuit?—technically | guess they
do, albeit a very simple one!

Getting the solar panels is the easy
part. The rest of the airplane and the

stand, however, have to be fabricated
out of some kind of material, and
wood is the best alternative. Wood is
easy to come by-—anyone can get it
from a nearby source—and is proba-
bly the easiest material to work with. |
also like the irony of a solar-powered,
electric airplane thats made out of
wood,

I had thought about using an actuatl
airplane model—either a plastic or a
tissue-paper-covered, balsa-wood
type—and adding the solar panels
and motor to it, but that would require
extra work, extra money, and extra
fime to complete the project.

Figure 2 shows how the airplane is
put together. To fasten everything in
place, you will need hot-melt glue,
double-sided tape, and a few screws.
Due to the differences in weight be-
tween woods of various type and
thickness, | will provide only approxi-
mate dimensions to follow in building
your airplane. Also included are the
procedures necessary to arrive at a
well-balanced airplane, since an air-
plane that is poorly balanced will fly
slow, wobble, or even topple over.

The solar panels specified in the
Parts and Materials List come with @

Build a Solar - Powered
Model Airplane

BY
MARC SPIWAK

Build this inexpensive toy airplane
that flies nonstop and never needs

batteries.



DC MOTOR

SOLAR PANELS

Fig. 1. As this “‘schematic” shows, two solar panels and one DC motor are the only components that make up the airplane's circuir.

metal strap, probably intended for
connecting multiple panels together.
On each panel, the positive and
negative terminals on the bottom are
threaded and come with a nut and
lockwasher. Simply connect the two
panels together—from the positive
ferminal of one to the negative of the
other—with the metal strap and some
hot-melt glue.

Next, cut a length of wood about
5%2-inches long for the airplane fuse-
lage. Also cut three pieces of wood for
the fail, each approximately 2-inches
long by 1%-inches wide, and secure
them to the fuselage with hot-melt
glue. Attach a small “shelf” for the
motor, of the same width as the fuse-
lage (probably about 2-inches long,
and % of an inch thick), to the under-
side of the fuselage at the front of the
plane using hot-melt glue. Stick the
motor to the top of the shelf with a
piece of double-sided tape. The tape
will hold because the weight of the
motor presses down on it.

Make the pivot arm from another
piece of wood about 13-inches long.
Drill @ hole vertically in the approxi-
mate center of the pivot arm to ac-
cept the bearing you will use. Make
sure the hole provides a snug fit
around the outside diameter of the
bearing.

PARTS AND MATERIALS
LIST FOR THE
. SOLAR-POWERED AIRPLANE

Solar panels (2), 0.45-volt, 1000-
milliamp (Kelvin Electronics No.
260099 or equivaient)

DC motor, low-voltage (Kelvin
Electronics No. 852211 or equivalent)

Plastic propeller, 3-blade (Kelvin

Electronics No. 850590 or equivalent).

Ball bearing, Y4-inch outside-diameter,
or similar unit

Wood, screws, spacer, hot-melt glue,
double-sided tape, paint, and assorted
hardware.

Note: The solar panels ($5.95 each), low-
voltage motor (60 cents), and
propeller ($1.20) are available from
Kelvin Electronics, 10 Hub Drive,
Melville, NY 11747. Tel.
516-756-1750 or 800-645-9212.

Use another piece of wood, about
9-inches long, to form a support col-
umn. Then attach the base, a 7-inch
square piece of plywood, to the col-
umn with a screw through the under-
side of the base and into the column.
Countersink the hole in the plywood
so thatthe head of the screw does not
interfere with the base.

Mount the bearing on top of the
column with a screw and a spacer.
Make sure that the bearing rests on its
inner race and that its outer race can
spin freely (see Fig. 2). If you can’t find
a suitable spacer, one can be made
from a piece of a bali-point pen's
case.

At this point, the plane must be tem-
porarily assembled so that it can be
balanced. Everything must be in
place to balance the plane—the
moftor, the propeller, the wings, and
any hardware.

Place the pivot arm so that whenitis
connected the plane is balanced
front-to-back (see Fig. 3). Then, attach
the solar wings to the fuselage and to
the pivot arm with double-sided tape,
and fasten the plane in place with a
screw going through the side of the
fuselage and into the pivot arm. The
pivot arm looks best if it's hidden under
the wing of the plane. If you find that
you cant balance your plane that
way, simply add weight (or remove it if
possible) to the front or back of the
plane to balance the load.

Next, add ¢ counterweight to the
other end of the pivot arm to balance
the entire assembly for rotational mo-
tion. Use something that closely
matches the weight of your finished
plane. | used a large bolt and two
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Fig. 3. The pivot arm must be connected so that the plane is balanced front-to-back.

gigantic washers. All together, that
hardware was slightly heavier than
the plane, so | mounted it about Ya of
an inch from the end of the arm. Ex-

periment to find the perfect balance
between the weight of your counter-
balance, and its distance from the
end of the arm.

Fig. 2. This is the general assembly of the airplane and its stand. Hot-melt glue, double-sided tape, and a few screws hold everything

‘ BALANCE ‘
THIS

WAY

Using a bolt and washers makes it
easy to balance the arm. Temporarily
tighten them on the edge of the arm
to find the spot of balance, and drill a
hole for the bolt. You might find it easi-
er to balance the plane by drilling a
hole for the bolt in a position where
the counterweight is a little lighter
than the plane. Then, you can fine-
balance the arm by adding lighter
washers to the counterweight,

After -everything is balanced, you
can disassemble the plane and paint
it, or you can skip the paint and con-
nect the power leads from the motor
to the solar panels. Before you perma-
nently attach the power leads, how-
ever, go outdoors and test for the
polarity that will drive the propellsr in
the proper direction for forward
movement. =



Take control of your
future with electronics
training from CIE.

Learninyourownhome,
atyour own pace.

With training from CIE, you could be
working at the job you want, earning the
money you deserve. CIE lets you learn
electronics right in your own home, at
your own speed. You can complete your
CIE coursework while you're stil at your
current job. You can complete it as fast or
as slowly as you choose. And the faster
you finish, the more CIE can help you
save money.

Take your placeonthe
Information Superhighway.
CIE training or a CIE degree will qualify
you to be part of one of the hottest,
fastest-growing fields around —
electronics. And you'll play a major role
in keeping the nation’s much-discussed
information Superhighway up to speed
and running smoothly.

Learn from the worlid leader
in home-study electronics.

At CIE, we teach electronics, and nothing
but electronics. We're not only the biggest
home-study electronics school, but also the
best. And why not? We've been teaching
itfor 60 years. We've graduated more than
150,000 people from over 70 countries.
And we're fully accredited. That's why
employers and CIE graduates alike know
the value of electronics training from CIE.

Concentrate onyourown
area of interest.

CIE gives you 12 courses and a proven
degree program to choose from. CIE
training qualifies you for work in broadcast
engineering, communications systems,
digital logic and systems training, automo-
tive electronics, computer maintenance,
microprocessor technology, and much
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Leam electronics from the world leader, right in
your own homne.

more. In fact, CIE pioneered the very first
Electronic Laboratory course and the first
Microprocessor course.

Even if you're not sure what you'd like
to specialize in, we can get you started on
the basics. And once you've successfully
completed one CIE course, you can apply
academic credits and tuition credits to any
new CIE courses you take. Each and
every CIE course counts toward earning
your degree.

A patented method of
personalized instruction.
Through CIE’s exclusive AUTO-
PROGRAMMED® teaching method, your
instructors give you prerecorded, easy-
to-follow, step-by-step instructions. Some
courses are geared toward beginners
and some toward professionals already
familiar with the electronics field.

No matter which course you take,
you'll have everything you need to learn on
your own at home: lesson guides, books,
even lab equipment. All materials you can
use at your current job or keep for your
new job after you've earned your degree.

And if you ever need any help at all, just
call your instructor toll-free.

What are you waiting for?
Isn't it time you joined one of the fastest-
growing professions around? Isn't it
time you eamed a salary well above the
national average? Then now’s the time
to find out more about CIE.

Contact CIE today for more
information.

Call us toll-free at 1-800-243-6446, or
call 216-781-9400. You may also fill out
the attached postage-paid card or the
coupon below and drop it in the mail, or
fax it to CIE at 216-781-0331. We'll send
you our FREE 40-page CIE home study
course catalog with details on CIE
courses and the CIE associate’s degree.
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Take Control
Of Your Future.

Send me a FREE CIE course
catalog and details on a CIE
associate’s degree.
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A Survival Guide
for PC Owners

Get a handle on PC troubleshooting and get the most
from PC technical support with these helpful tips.

s a rule, personal computers
Aore reliable appliances that

stand ready to do your bid-
ding. Sometimes, though, they do
break down and require service. But
before you take your “broken” PCto @
repair shop, try some of the trou-
bleshooting techniques in this article.
You might just save yourself a bundle
of money.

Troubleshooting is offen made easi-
er if you can get some on-the-phone
technical support. If you already own
a PC, familiarize yourself with the sup-
port available to you. That way, you
will know what to expect when you
need help. If you haven't bought a
computer yet, the following tip sec-
tion might help you make a decision
and save you some trouble in the pro-
cess. After that, we'll get right into trou-
bleshooting.

BY KARL T. THURBER, JR.

Starting Out. When shopping for a
PC, make sure you buy from an estab-
lished vendor that will be around to
provide service and support if some-
thing goes wrong. Most offer lifefime,
toll-free technical support. Consider
the fact that the highest user-ranked
service and reliability ratings are
achieved by direct-selling compa-
nies like Compag, Dell, Gateway, IBM,
and ZEOS.

Also, check to see what kind of war-
ranty the vendor offers. Most offer a 1-
year parts and labor limited warranty,
and you can expect 1-2 years of free
on-site service from most vendors. No
matter what, insist on a 30-day, no-
questions-asked, money-back guar-
antee.

When you buy a computer, read
the user’s manual that comes with itto
become familiar with the overview of

ﬁé;gb_e_do;vniimg and
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the system’s capabilities and limita-
tions, troubleshooting guide, tech-
nical sections, lists of error messages,
and tech support and upgrade infor-
mation.

Preventive Maintenance. The first
froubleshooting step is to head-off
problems before they start. Providing
a safe, clean, well-ventilated, and
moisture-free environment for your PC
is a good way to do that.

To prolong the life of your system,
you should take both active and pas-
sive maintenance approaches. The
active approach involves cleaning
the system and keeping it clean—try
not to let excessive dust accumulate.

The passive approach involves un-
dertaking procedures to protect the
PC from the environment, such as
using power and telephone-line pro-




tectors. It also includes keeping your
hands and the work area clean, not
allowing smoking around the com-
puter, making any interconnections
with the power removed, handling
circuit boards carefully, and avoiding
static electricity.

Unfortunately, many of us take nei-
ther active nor passive precautions.
Ultimately we pay for that neglect, es-
pecially if we don't have backups
when the chips go down—as they
might someday.

Caution: cleaning your PC inter-
nally is fine, but don‘t do it with a vac-
uum—not even with a tiny computer
vac. Avacuum of any sort, particularly
one with a brush, is a generator of
static electricity that can damage
your PC’s chips. A source of com-
pressed or canned air, sometimes
called a "dust blaster,” is useful for in-
fernal cleaning (to blow out dust, lint,
and debris). It is available for $24.95
from Global Computer Supplies, with
gas refills costing $4.95.

Many of the things you can do to
minimize the risk of PC disaster focus
on your hard drive (HD). Here are
some suggestions: optimize or de-
fragment the drive regularly; make
reguiar file backups; copy critical DOS
system areas to a safe place using PC
Tools” MIRROR or a comparabile utility;
record or save CMOS configuration
settings; and guard against virus intru-
sions. Also, periodically run third party
“disk medic” utilities.

To be safe, besides at least two sets
of full HD backups, you should have
your original DOS, Windows, and ap-
plication-software diskettes or CD-
ROM’s; data-backup diskettes or
tapes (unless covered by full HD back-
ups); disk-medic utility software; and a
bootable “emergency rescue” disk.
Popular utility packages such as PC
Tools and The Norton Utilities automat-
ically create an emergency rescue
disk upon installation.

If yours is a portable computer,
when fraveling you should bring with
you copies of the master disks of es-
sential programs. Those normally in-
clude DOS, Windows (if applicable),
and key applications such as your
word-processing program or
spreadsheet. You aiso should bring a
file transfer program, Fax’modem, file
conversion utility, disk medic utility,
and necessary cables.

New software often overwrites the

AUTOEXEC BAT and CONFIG.SYS boot
files and Windows information files
during installation. So, besides using a
comprehensive backup scheme, you
should also keep copies of those im-
portant files both on a floppy and ina
HD backup directory. Should those
files be corrupted, erased, or overwrit-
fen through accident or experimenta-
fion, you'll be able fo restore them
easily. Also, keep printouts of those
files for quick reference.

Computer Tools. You will need a few
basic tools, even if you're not going to
actually “repair’ your PC. First, you'll
need basic hand tools such as nee-
dle-nose pliers, wire cutters and strip-
pers, adjustable wrenches, and small
knives, all of which you might already
have in your home-workshop toolbox.

Other, more specialized tools are
needed for board-level mainte-
nance as well as disassembly and re-
assembly. Those include: assorted
hexagonal-headed nut drivers; vari-
ous Phillips, flat-blade, TORX, and jew-
elers screwdrivers; chip extractors
and inserters; tweezers; small brushes;
lint-free cleaning swabs; cable and
connector crimpers; claw-style parts
retrievers or grabbers; and an anti-
static wrist-grounding strap. Avoid
using magnetized tools around your
computer.

If you're going to dig deeper into
your PC (there’s a risk involved here, of
course), you'll also need soldering

Shown here is a CompuAdd specialist providing troubleshocting tips via remote-control

and unsoldering tools. Those include
a low-wattage soldering iron, a heat-
sink to absorb excessive heat, solder,
and a “solder sucker”,

You might also need simple test
equipment such as a volt-ohm-milli-
ammeter (MVOM) for making volitage,
current, and resistance measure-
ments; a logic probe and logic pulser
for diagnosing digital circuits; and ca-
bie festers for network probiems. Ma-
jor computer suppliers, like Global,
regularly stock all the above tools and
supplies.

An assortment of cables, adapters,
and gender-changers of all types are
also useful. In addition, you should get
loopback testers to check serial and
paraliel ports,

PC Troubleshooting. Despite the
repair problems IBM PC's and com-
patibles might present, most are
open-architecture systems. That de-
sign helps to make troubleshooting a
straightforward process.

To diagnose and isolate faults in
your PC, check the simple stuff first.
Don't overlook obvious problems such
as no power to the PC, no paperin the
printer, a disconnected modem or
keyboard, or a recent hardware or
configuration change. Often, an ap-
parently dead computer isnt the re-
sult of a recl malfunction, so consider
the many possibilities before spend-
in@ hours tearing it apart.

The trick is to search for clues to

software, which allows him to view and control PC’s via modem.
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Norton Disk Doctor - Testing Drive C.

Options Help

Disk Doctor, one of the over 40 tools in Norton Utilities 8.0, is a powerful data
recovery feature that diagnoses and repairs disks and files.

locate where the failure has actually
occured—in other words, to logically
attribute failure to the CPU, monitor,
keyboard, printer, or peripherals.
Sometimes you can make a simple
“fix” just by rebooting the PC to cleara
seemingly serious, but nevertheless
minor, transitory problem.

Even if you have to turn the repair
over to a technician, it's wise to have
some idea of the scope of the prob-
lem. Before flashing your credit card,
do at least minimal troubleshooting
{for a recommended reading list on
PC troubleshooting. see the “Repair
and Troubleshooting Books” box).

By one estimate, cables con-
necting peripherals to the PC cause
50 percent of all hardware probiems.
With power removed, check cables
carefully to ensure they’re not only
plugged in, but also are securely seat-
ed and screwed-in snugly. That also
goes for IC’s, circuit boards, and plugs:
reseating them sometimes solves vex-
ing PC problems.

The operative word on cables, pe-
ripherals, and circuit cards is substitu-
tion. Whenever you can get your
hands on substitutes, replace sus-
pected defective items with known
good ones to narrow possibilities. If
your cables are spliced or tfaped, buy
new ones, and replace gender-
changers and extension-cable exten-
ders with one-piece cables of the
proper sex. Look for oxidation on con-
nectors and boards.

Sometimes the remedy isn't as sim-
ple as plugging something in or turn-
ing it on. Dead computers often are
caused by failed power supplies.
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With MicroSystems Development’s POST
Code Master, you can diagnose up to
256 different system failures by
displaying the POST codes generated by
the PC.

Startup failures are frequently associ-
ated with memory problems or other
errors disclosed by the power-on self-
test (POST) that initially checks system
hardware.

Other turn-on problems are caused
by a lost or corrupted CMOS setup.
That setup contains critical configura-
tion details about key peripherals, disk
drives, display type, memory, and
other information. Always observe any
startup messages that you see on the
monitor screen. Are they different
from the startup messages you nor-
mally receive when you boot?

It is a good idea to record all
CMOS-configuration settings on @
new computer and log any changes.
Without that information, you might
be unable to reconfigure the PC if o

dead battery or errant program
causes you to lose the settings, unless
you contact the manufacturer for
help. (Many manufacturers furnish a
CMOS printout with your PC. Keep it in
a safe place; you might need it)

Troubleshooting keyboards is usu-
ally simple; they rarely fail entirely.
However, some keys might get sticky
and the whole keyboard might need
cleaning or replacement due to ac-
cumulation of foreign matter. If the
keyboard doesnt respond correctly
or if the PC doesn’t recognize that a
keyboard is present, check for a loose
keyboard connector.

If that doesn't help, check that the
keyboard lock (it any) is uniocked!
and that the XT/AT keyboard switch
{found on some keyboards) is togglec
to the correct position. If your key-
board is reconfigurable, follow the in-
structions on reinitializing it; some keys
might have become reprogrammed,

Hardware or Software? How do
you tell if a problem is hardware or
software caused? Sometimes it's hard
to draw a distinction between the two,
but the best clues lie in the boot-up
process. If your computer won't boot,
or if you don't hear the cooling fan,
see a power light, or get a cursor on
the screen, you're probably facing a
hardware problem. On the other
hand, if the PC starts to boot and then
something goes astray, or if problems
are application-specific, you likely
have a software problem or a soft-
ware conflict with the installed hard-
ware. If you can boot successfully with
a minimally configured, DOS boot
disk. your problem almost certainly
isn't hardware. Rebooting the PC typ-
ically clears software-caused errors.

If rebooting doesn't clear the prob-
lem, that suggests a hardware prob-
lem. Another good way to spot
hardware errors is fo note what error
messages are displayed on ycur
screen, because they usually refer to
hardware. Errors in DOS, Windows,
and application programs also might
result in error messages on the screen.

Overheating is the biggest cause of
hardware failure. Increasing ventila-
tion, minimizing mechanical jarring
and vibration (especially from impact
printers), and reducing electrical fluc-
tuations can extend your equipments
life.

Even though the mechanical parts



of aPC are more prone to failure than
are the electronic ones, electronic
component failures do occur—both
on motherboards and expansion
cards as well. Isolating and diagnos-
ing problems with expansion cards is
easiest once the cards are all re-
moved. That way you can test them
individually.

Many hardware-based “malfunc-
fions” are actually the results of hard-
ware/hardware or hardware/software
configuration conflicts. You do have
some control over those conflicts, but
they can be frustrating to overcome
with many accessory boards installed.
(Those problems could be reduced
considerably by Microsoft's new
Chicago, or Windows 4.0, operating
system that integrates DOS and Win-
dows, and reportedly features auto-
matic hardware configuration.)

Sometimes, there’s a problem with
software. In addition to programming
bugs and other quirks, consider com-
patibility issues. Most software is writ-
ten to behave on a variety of
hardware, but “compatibility” rarely is
total: there are some things you need
to watch out for. You're likely to have
problems if your PC has: less than 640
KB conventional RAM, an old DOS ver-
sion, a dated BIOS chip or mother-
board, a nonstandard video adapter,
an early LCD display, an early (pre-
V3.0) version of Windows, or outdated
printer and video drivers.

Diagnostic Software. Finding the
problem when a computer fails is not
always easy. Thats when diagnostic
software comes in handy. It might not
be a substitute for a qualified service
technician, but diagnostic software
can help locate problems with your
system, and can provide a point of
departure for productively dealing
with vendor technical support.

Of course, your PC must at least be
“up and running” for you to use diag-
nostic software. The real purpose of
such utilities is not to resurrect a
“dead” PC. Rather, it is to diagnose
and resolve non-fatal problems; pro-
vide detailed information about the
PC and its subsystems; resolve port
address, interrupt, and other hard-
ware and software conflicts; and help
you work through hardware and soft-
ware upgrades that might create
new compatibility problems.

Many utilities also produce a com-

They rebuild information from damaged drives, and claim a high success rate on
recovering data.

prehensive system information (SI)
printout, which is useful in dealing with
tech-support specialists. SI printouts
provide you with a complete run-
down of your PC’s hardware, software,
operating system, and memory.

We have room here to sample
three multipurpose utilities. All three
are for general use rather than for use
by PC technicians, and focus on pro-
tection—data-loss prevention, data
recovery, and disk repair.

Because of its multifaceted nature,
Central Point Softwares PC Tools Pro
9.0for DOS ($179, or $49 for upgrades)
often s, like its predecessors, called
the "Swiss Army Knife” of PC utilities. It's
a powerful group of integrated pro-
grams for disk repair, data protection
and recovery, disk backup, file man-
agement, desktop organization, pro-
ductivity and performance enhance-
ment, task switching, and virus
detection.

One of PC Tools’ most impressive
features is a new hardware-diag-
nostics utility. The diagnostics are part
of the enhanced $l Pro, which pro-
vides data on over 170 local and net-
work parameters. Compressed drives
and drives up to 2 gigabytes with

more thari 50,000 files are supported.

The package also has the exclusive
"CPR” work-recovery system. CPR
fakes a snapshot of your PCs RAM at
timed intervals, backing it up to your
hard drive, so files that you haven't
saved can be recovered after a sys-
tem crash or power loss. If a crash
OCCurs, you can restore an entire ses-
sion, including multiple applications
running under Windows.

PC Tools for Windows provides a
more flexible approach to desktop
and file management than Windows
does alone, and also offers complete
data-recovery capabilities. It even in-
cludes essential PC Tools for DOS re-
covery utilities that you can install on
an emergency rescue disk. That
makes recovery possible when you
can’t access your hard drive or if Win-
dows won't start.

Key features include MultiDesk with
File Folder and Desktop Synchroniza-
tion; a new File Manager that has over
100 file viewers: WinShield, a group of
utilities that protect Windows data:
Optimizer, which defragments drives
within Windows; and System Consul-
tant, which analyzes your system’s
configuraticn.
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AVersion 2.0 update is available for
$179 (549 for upgrades). It adds fea-
tures that help improve Windows' re-
liability and data protection. Those
features include CrashGuard, which
monitors memory, system resources,
and disk space for dangerous condi-
tions; an enhanced System Consul-
tant that can implement its configura-
tion recommendations; INIConsul-
tant, which offers line-by-line, plain
English explanations of INI and boot-
file contents; better compressed-vol-
ume support; and improved antivirus
and backup capabilities.

The Norton Utilities 8.0 is a sophisti-
cated cofllection of more than 40
tools that offers advanced methods
of protecting data, enhancing PC
performance, and conducting pre-
ventive disk maintenance under DOS
and Windows.

Included are Windows utilities that
provide comprehensive diagnosis,
froubleshooting, and repairs. Tools to
frack, edit, and advise on Windows
information (IN) files also come with
Norton, as do utilities that let you com-
pare files and watch over vital system
resources. Norton data-recovery fea-
tures include an enhanced Disk Doc-
tor for file diagnostics and repair of
compressed disks and files, an im-
proved File Fix, a disk editor, and an
unformat capability.

Norton also offers comprehensive
diagnostics and performance utilities
for disk optimization, hardware diag-
nosis, and the reporting of SI. The new
version lets you accomplish several
program functions, such as disk op-
timization and file-system analysis and
repair, in the background.

The Norton Utilities (5179; $49 for up-
grades) is largely dedicated to disk
and file maintenance, so it doesn't
offer the diversity of features found in
PC Tools. On the other hand, most
jack-of-ali-trades products don‘t quite
equal Norton in disk repair and data
recovery horsepower.

Use caution with PC utilities and di-
agnostic software, especially with rou-
tines that write to your HD, perform
destructive tests, or edit CMOS data.
Don‘t casually “try-out” utilities and di-
agnostics unless you know their exact
purpose and desired outcome. Also,
check that all of your software is
backed-up and restorable before
running tests. Two complete backups
are good insurance against disaster.

REPAIR AND
TROUBLESHOOTING BOOKS

Get smart on PC repair and troubleshoot-
ing through a personal reference library. The
following books cover a variety of topics
relating to repair, troubleshooting, and up-
grading:

00PS! (3rd Edition), by Mike Milier, is a
complete computer-problem solver aimed at
intimidated beginners. Its friendly, entertain-
ing, and lighthearted style offers solutions to
the most commonly encountered computer
problems. Easy-to-foliow sidebars allow
quick access to important information and
tips (Que, 1994, softcover, 400 pages,
$19.99).

Keeping Your PC Alive (2nd Edition), by
Jim Boyce, teaches beginners how to make
repairs, upgrade a PC, and install and con-
figure CD-ROM drives, Fax modems, memo-
ry, and other accessories and peripherals.
Step-by-step procedures explain how to di-
agnose and fix problems, and how to get the
most from a PC (New Riders Publishing,
1994, 400 pages, $27.95).

Memory Management for the Rest of Us
(Deluxe Edition), by John Goodman, Ph.D.,
is a physically massive book that covers all
aspects of PC memory. Special tips, notes,
and cautions simplify your search for an-
swers to common DOS and Windows mem-
ory problems, which are often confused with
hardware malfunctions. Separate sections
deal with memory "gremlins” and PC op-
timization (Sams Publishing, 1993, soft-
cover, 1300 pages, $39.95; disk included).

Upgrading and Repairing PC's (3rd Edi-
tion), by Scott Mueller, is an authoritative
resource aimed at those who want to repair,
maintain, troubleshoot, and upgrade their
PC’s. It provides very detailed coverage of
the technical specifications of popular IBM
PC, PS/2, and compatible systems. A thick
technical appendix is included (Que, 1993,
1254 pages, $34.95). A pocket companion,
Upgrading and Repairing PC'’s Quick Refer-
ence, is also available (Que, 1994, 384
pages, $19.99).

Upgrading Your PC lllustrated, by Allen
Wyatt, takes a magazine article approach to
giving helpful instructions on the proper in-
stallation of peripherals. The book covers
installing memory, disk drives, video cards,
modems, and more. It's in full color, with
numerous photographs, color charts, and
tables (Que, 1994, 320 pages, $24.99).

The Certified Tech Support series, from
Osborne/McGraw-Hill, was developed in
conjunction with Corporate Software, Inc.
(CSI), a large provider of technical support.
The problem-solutions are based on the em-
pirical data amassed by CSl in responding to
more than 250,000 support calls per year.
Available editions include support for Lotus
1-2-3, DOS, Excel for Windows, Word for
Windows, Lotus Notes, Microsoft Access,
NetWare, and WordPertect for Windows.
Each book is $16.95. |

Diagnostic Hardware. No software
utility can help you if your PC won't
boot, or if the display is blank so that

the POST codes don't appear. Then,
you'll need a plug-in, POST circuit card
and knowledge of your computerss di-
agnostic messages. Such cards let
you identify computer problems even
when the monitor, keyboard, or disk
drives aren't working.

The above cards are based on the
POST codes generated by the PC. The
POST is a series of tests that the BIOS on
the motherboard runs at power-on to
checkthe circuits and components of
the computer. The speaker sounds a
single, short beep if the test indicates
proper performance. A series of
beeps, or no beeps, might indicate
hardware problems.

Before each test, the BIOS sends
code 1o the bus. If a test fails, the last
code displayed by the diagnostic
board indicates the failure. Therefore,
POST circuit cards are invaluable t
help you diagnose what appears t
be a dead motherboard or PC. Just
pop the card into a siot and observe
the code that’s presented on the
card’s display. Then, look up the code
in a list corresponding to the specific
motherboard BIOS. Finding the exact
problem is a litle more involved and
subject to some interpretation, but
thats the basic idea.

Probably the least-expensive POST
display card is POST Code Master, at
$59, by MicroSystems Development
(MSD). With it, you can diagnose up to
256 different system failures by dis-
playing the POST codes generated by
the PC. The board displays POST
codes using built-in routines and has
LEDs for 12- and 5-volts DC. The
printed manual interprets POST codes
for many popular BIOS chips: the
codes also are provided on disk.

Do you really need a POST-code
card? Its up to you to decide how
deeply you want to delve into your
hardware. But if you have anything to
do with multiple PC support, service,
or repair, consider purchasing such a
hardware-diagnostic tool to help
slash troubleshooting time and cosfs.

When choosing diagnostic soft-
ware and hardware, keep in mind
that some companies offer both. For
example, Landmark Research Inter-
national offers the KickStart 1 POST
card, as well as PC Probe diagnostic
software, and Alignit floppy-drive
alignment products.

Computer Viruses. How do you



know if your PC is infected with a virus?
Common symptoms include unusual
messages or screen graphics, strange
sounds from the speaker, decreased
free disk space, and changes in pro-
gram time stamps. Other symptoms
include COM and EXE file-size in-
creases, erratic program behavior,
random file deletion, system slug-
gishness, and boot failure.

A virus must be detected promptly
and removed, along with any
damaged files, before it spreads. If
you suspect your computer has been
invaded by a destructive virus, don't
panic. Turn your PC off leave it off for
atleast 15 seconds, and rebootfroma
write-protected DOS disk. You can
then run an antiviral program to try to
remove the virus.

Highly regarded, commercial anti-
viral programs include Symantec’s
The Norton AntiVirus, Dr. Solomon’s
Anti-Virus Toolkit by Ontrack, and
Cenftral Point AntiVirus, among others.
There are also many shareware and
freeware virus programs. The better
programs take multipronged ap-
proaches, although most are essen-
fially scanners that check memory
and the HD at boot-up to tell you if
your PC is already infected.

Antiviral software is worth the mod-
est cost and trouble, especially if you
download software from bulletin
boards (BBSs), exchange disks with
others, or if your PC is used by others.
Reduce your risk by faithfully backing
up your HD and by being very selec-
five in running “foreign” programs on
your system.

Don't assume that all your data is
irretrievably lost when a virus strikes.
Frequently, software utilities or com-
mercial disk-repair and data-recov-
ery services can help you retrieve your
data.

Tech Support Tips. If you come
across a computer problem that you
can't solve on your own, you might be
able to find the solution by either go-
ing fo a computer-user group meet-
ing and asking someone, or asking a
knowledgeable co-worker. However,
sooner or later, you will probably have
fo rely on technical support. Tech-sup-
port specialists can often talk you
through a solution to a problem, sav-
ing you time and money.

Technical support costs are often
built into the cost of hardware or soft-

Technical support customers can call a
“Fax-on-demand’" system from any
Touch-Tone telephone and request
documents to be delivered to their Fax
machine or Fax-equipped PC. Shown is
a basic FaxBack system offered by
FaxBack, Inc., a pioneer in the Demand
Publishing field.

ware, In some cases, you have to pay
for support as you use it—more often
the case with software. Either way, it
pays to take time to learn how to max-
imize the full range of support thats
available to you.

Often, vendors go to great lengths
to help solve customers’ hardware
and software problems, whether
face-to-face, via telephone or Fax,
through support BBS's, or otherwise.
However, you never know what level
of supportyou're actually goingto get
from a vendor until you try.

If you bought your PC or software
locally, going back there with the
problem is often the best solution.
Some local dealers provide PC “loan-
ers” and support for software they seli,
or suggest outside technical re-
sources. Face-to-face contact works
wonders.

Most software vendors used to offer
complimentary support for the life of
the product, but today many software
houses limit free support to 30, 60, or
90 days, and then offer various extra-
cost, paid support plans. That is gen-
erally not the case with hardware, as
support is free and unlimited, and
many hardware vendors offer toll-free
lines.

The high volume, direct-channel
PC vendors have suffered from tech-
nical-support lines that are inade-
quate to handle the explosion of
purchasers. However, most of them

have recognized the problems we
users have in reaching them.

Gateway 2000, for example, ex-
panded its telephone system to in-
clude several, separate toll-free lines
for different purposes. In Gateway’s
800-line system, besides the main op-
erator, there are separate numbers
for direct access to sales and custom-
er-service extensions, add-on com-
ponents, general technical support,
portable-computer support, and
other specialized functions.

When calling a support line, you'll
often start out by talking to an auto-
mated, interactive voice-processing
attendant that routes your cail to the
proper support area. Sometimes
you'll be sent to a “general practi-
fioner” representative who might be
able to help you with simple prob-
lems. Complex problems, especially
those dealing with specific PC sub-
systems such as video boards or disk
drives, are then passed on to a spe-
cialist,

Here are some fips for getting the
most effective support in the least
amount of time: If the software or
hardware manufacturer you are call-
ing has a technical-support checkiist,
use it. Be at your PC, ready to use it,
and ready to succinctly describe the
problem and what you've done. Try to
re-create the problem to provide the
technician with an exact sequence of
events and the error messages you
see.

Also, have the following information
ready: your customer number; the
version of the hardware, operating
system, or application software; the
software serial number and file date
(be sure you're registered); disk-drive,
video card, and plug-in board infor-
mation; memory-resident program
and memory-management setup in-
formation; and the exact wording of
any error messages. In addition, have
ready the contents of your AUTOEX-
EC.BAT, CONFIG.SYS, WIN.INI, and SYS-
TEML.INI files, and the Windows version,
mode, and memory resources avail-
able.

Most of the above information is
provided by the comprehensive SI
programs included in PC Tools, The
Norton Utilities, and other diagnostic
packages. Print out the Sl report and
have it available during a support
call, or Fax it to the technician. Some
application software has special, in-
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ternal diagnostic and reporting util-
ities that the technician might ask you
to run during support calls.

Costly Help? Some vendors (mostly
of software) have decided that tech-
nical support should be a profit cen-
ter and have established ?00-number
support for out-of-warranty and older
products. Typically, you're charged $2
or more per minute on 900-number
support lines.

While 900-number services run
“against the grain” of the free support
we expect, the services can actually
be less expensive on a charge-per-
call basis than the blanket-coverage
annual-support plans offered by
some soffware vendors after the free
support runs out, Also, some firms offer
little sweeteners to their 900-number
services, such as training and tips on
product usage.

One enterprising Florida firm, Soft-
ware Support, Inc. (SSl), provides
round-the-clock, third-party help for
over 150 PC and Macintosh software
titles, charging users $2.95 per minute
on its 900 help line. They also offer 90-
day and full-year, 800-line service pol-
icies. Some PC vendors have ar-
ranged with SSI to offer low-cost,
unlimited technical-support policies
for the application-software pack-
ages bundled with their PC’s.

Tailored support is also offered by
Microtech Software, which operates
the Microtech Technical-Support
Help Line. Microtech offers options
that include unlimited operating-sys-
tem support for a single PC, a quar-
terly newsletter, bulletins, support for
specific software, and discounts on
other products and services. All sup-
port is by Fax or U.S. mail, or through
the Prodigy or CompuServe on-line
services.

New Approaches. The traditional
ways of obtaining PC technical sup-
port might not always be the best ap-
proaches to obtaining satisfactory
results. In fact, some new techniques
might ultimately render traditional
methods obsolete or too costly. Let's
look at some new support options.
Automated Voice Response (AVR)
support enables you to use a Touch-
Tone telephone to receive auto-
mated voice answers to common
support questions. You can also get
“expert,” automated, technical-sup-

port diagnostic sessions and “power
tips” by phone.

Central Point Software, for example,
offers 24-hour, AVR technical support
through its toll-free "CPSOLVR” line. If
you need to leave the system during a
call, you can even save your place in
the session and pick up where you left
off during a later call. The AVR system
can dlso send information to your Fax
machine if the diagnostic session
shows that a support document s
available to help you with your prob-
lem (more on dial-up Fax information
iater).

Most vendors respond to Faxed re-
quests and many won't charge for it.
However, it is advisable to make initial
contact with a live technical-support
representative and then use the Fax
to send system configurations, graph-
ics printouts, and follow-ups to the rep
you're dealing with. Initial, out-of-the-
blue Fax requests often get lost in the
shuffle.

After making initial contact, you
can clearly summarize on paper the
problem and the steps you've taken,
and Fax it to the technician along with
detailed system-configuration infor-
mation. You can also send examples
of program screens showing the
problem, or graphics printouts depict-
ing what's going awry. That spares you
from the need to verbally describe
complex program anomalies over
the phone. Also, the support tech’s
often lengthy, return phone call is on
the vendor’s “dime,” not yours.

Even if you prefer to speak directly
with a technical-support represen-
tative, consider Faxing the contents of
critical AUTOEXEC.BAT, CONFIG.SYS,
WINL.INI, and SYSTEM.INI files to save
fime. Also, you might wish to send the
St printouts.

There’s a new twist to Fax-based
support: automated “Fax-on-de-
mand” or “Fax-retrieval” technology.
You can now call a vendor’s 24-hour
Fax line, enter a simple voice-prompt-
ed menu, and have support informa-
fion sent to your Fax machine or PC
immediately. Many PC and software
vendors have installed such "Demand
Publishing systems.”

Demand Publishing systems often
have toll-free numbers. A typical sys-
tem has a question-and-answer voice
tree that tells you what technical-sup-
port documents it has available. You
can choose from installation guides,

¢
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troubleshooting guides, application
notes, problem notices and fixes, and
more. The system then asks you for
your own Fax number, and transmits
the selected documents to your ma-

chine. \
Dial-up Faxes are a good alter-
native if your favorite software house
(Continued on page ‘88)
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Here's an inexpensive way to gain a valuable addition
to any hobbyist’'s workbench.

ith the way that the elec-
tronics world has changed
in the last twenty years, a

frequency counter is no longer a luxu-
ry; it is a necessity. Unfortunately, like
most of us, | walk a delicate line be-
tween what my test bench needs and
what my budget can aofford. A few
years back, | spent nearly $200 on a
fancy signal-generator/frequency-
counter unit; but, unfortunately, it only
goes to 2 MHz. As even the simplest
circuits these days have clock speeds
that exceed that many, many times
over, | constantly found myself perus-
ing the catalogs, looking for some-
thing | could afford.

Then | came up with the 25-MHz
Frequency Counter described in this
article. It accurately counts frequen-
cies to 25 MHz, is so small that it could
fit in a coat pocket, and can be built
for tess than forty dollars.

The complete schematic for the fre-
quency counter is shown in Fig. 1. Any
frequency counter, including this one,
can be broken down into five basic
sections: counting, input conditioning,
ranging, timing. and display. Let’s look
ateach of those functions separately.

Counting. When building a frequen-
cy counter, it's hard to ignore the chips
made by Intersil/Harris Semiconduc-
tor. Some of them are really complete
frequency counters on a single chip;
you just hook them up to a display,
add some conditioning circuitry,
throw it into a box, and voila, you have
a frequency counter.

BY MARK EMERY BOLLES

That said, | didn't use one of those
chips for a variety of reasons. To start
with, they generally only count to 10
MHz; that isn't high enough for many
applications. Secondly, the chips are
quite pricey; some of them cost more
than this whole project. And finally, it
just feels like cheating to throw a sin-
gle chip in a box and say: “Hey! Look
what | made!” Part of the joy of elec-
fronics, whether as a hobby or a pro-
fession, is the chance to exercise your
gray matter a little and come up with
something innovative. The single-chip
solution is lacking in challenge.

Having discarded the one-chip so-
lution, there are still some extremely
good Intersil chips that we can use.
For the heart of the frequency coun-
ter, | chose the Intersil ICM7224IPL. It is
a higher performance version of the
CMOS family 74C946 counter/latch/
display driver, but where the latter
tops out at around 3 MHz, the former is
Quaranteed to count to 15 MHz, and
typically counts to 25 MHz or better.
Best of all, the ICM7224IPL costs less
than $10.

The ICM7224 directly drives a four
digit LCD display; it has reset, clock,
and enable inputs. The reset input sets
all counters to zero. The enable input
essentially disables the clock input.
That means that we can connect the
output of the counter’s input-con-
ditioning circuitry directly to the chip’s
clock line, and control when counting
occurs with the enable input.

input Conditioning. Input con-

ditioning is the area where most
home-brew frequency counters fall
down. The reason is simple enough:
Designing a good input-conditioning
circuit is usually difficult, expensive, or
both. For this design, | wanted to be
able to count frequencies from 0 to 25
MHz, using input signals from 0 to 50
volts, allowing both AC and DC signals
of any wave shape. For use with the
selected counter chip, the input-con-
ditioning circuit must be able to
change sine, triangle, or any other
wave shape 1o a clean square wave
of 0 to 5 volts, with fast rise and fall
times. And, of course, the input-con-
ditioning circuit had to be simple and
cheap.

I am not above stooping to theft
(although | prefer to call it “research”),
s0 the first thing | did was to pull out all
the old books and magazines and try
a few front-end circuits from other fre-
quency countfers. Amazingly, | found
that very few worked as claimed, and
none would work for my design. All of
the circuits | checked used op-amps
for signal conditioning. | bread-
boarded the designs, but found that
the chips required were either too ex-
pensive, required a dual power sup-
ply, or weren't fast enough. | needed a
new approach.

Most of you are probably familiar
with the CMOS 4049 chip. That chip
houses six inverters in a 16-pin DIP It
was designed for use in digital circuits
for logic purposes, as well as for inter-
facing between TTL and CMOS. What
many people don't know is that it can
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be used in a linear fashion, too, much
like an op-amp.

The 74HC famlly has aversion of the
4049, the 74HCA4049, that is excep-

fionally flexible. Run from a 5-volt sup-
ply, it will accept input signals of up to
15 volts; it is also fast, with typical prop-
agation delays of 8 ns, and will re-

1-BUFFERED
2-OFF

spond to frequencies well above the
25 MHz we need. If we use the chip in
a linear fashion with sufficient gain,
even a small input signal will saturate
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Fig. 1. Here's the complete schematic for the 25-MHz Frequency Counter. The heart of
the circuit is an Intersil ICM72241IPL counterilatch/display-driver IC.




the chip. and we can convert slow rise
and fall times Into fast ones. Lastly, as is
typical with the HC family, high level
outputs go all the way to V.

By choosing input and feedback re-
sistors that give a gain of 100, we can
be assured that any significant input
signal will drive the chip’s output from
rail to rail, ensuring a nice clean
square wave for us to feed to the
ICM7224IPL.

The one thing that the 74HC4049
does not like Is a negative input volt-
age. The databooks say the minimum
Input voltage is 0 volts, but in reality, it
will handle up to around — 1 volt with-
out complaint. Also, although the chip
is designed to handie up to 15 volts, it
runs cooler if the maximum Iinput does
not exceed V. (5 volts in our design).
Therefore, as part of our input con-
ditioning, we need to be able to take
signals that can range as far as ~ 50
fo +50 volts, and convert them so
that they fitintoa — 1to + 5voltrange.

The obvious choice for that job is a
Zener diode. The circuit uses a 1N751
5.1-volt Zener, along with a 47K resistor
and capacitive coupling, so that a
minimum load is put on the circuit un-
der test.

When price is a factor, any circuit is
a compromise. The one used here
has two problems: The first is that the
Zener diode has a relatively slow re-
covery time and starts to perform
poorly at speeds above 8 MHz. The
second problem is that the 74HC4049
uses a lot of supply current, So | chose
to provide three different inputs to the
frequency counter

Input-jack J1is used when the signal
needs to be amplified and con-
ditioned for the ICM7224 chip. The
Zener rejects all signals that fall out-
side the range of —0.7 to + 5.1 volts.
Therefore, that input is used for sine
waves and AC signals up to about 50
volts; it works well to about 8 MHz or
more, depending on signal symmetry.

Input-jack J2 is used when the input
signal needs conditioning, but not
rectification; a 0- to 15-volt DC ftri-
angular wave, for example. The input
works up to the full 25-MHz limit of the
frequency counter.

Input-jack J3 is used for an uncondi-
tioned signal; it goes directly to the
ICM7224’s clock input. If you are
counting the frequency in a typical
digital circuit, where you generally
find only 0- to 5-volt square waves,
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Fig 2. The counter is built on a compact double-sided PC-board. The artwork for the

Jfoil side of the board is shown here.

input conditioning is not required.
When that input is used, switch $1
should be placed in position 3, the
unbuffered position. Besides con-
necting the input directiy to the coun-
ter chip’s clock input, that removes
supply power from the 74HC4049,
which is not used in the unbuffered
configuration. Since the input-con-
ditioning circuitry consumes about
100 mA, that setting can extend bat-
tery life considerably.

Ranging. Since our design can dis-
play only 4 digits, some type of rang-
ing is essential. The frequency counter
has three ranges: 0000-9999 Hz;
000.0-999.9 kHz; and 00.00-99.99
MHz.

There are two different ways we
could achieve the required ranging
scheme: The first is to divide the in-
coming signal with counters so that
the ICM7224 counts fewer pulses. The
second method is to change the time
period within which the input signal’s
pulses are counted. For the frequen-
cies we will be dealing with, the sec-
ond method is easier, cheaper, uses
fewer chips, and is more accurate. All
we need is a way of accurately con-
trolling the timing period.

Timing. Actually, the term “frequency
counter” is a misnomer; a frequency
counter really doesn’t count frequen-
cies, it counts pulses. So when we de-
sign a frequency counter, we are
really designing a piece of test equip-
ment that shapes incoming pulses
Into a form it likes, counts them, and

displays the count. Of course, that
sounds like the definition of an events
counter; in order for it to be a frequen-
cy counter, it must count the pulses
that occur within a specific time
period. Therefore, we can think of a
frequency counter as an events coun-
ter that contains accurate timing cir-
cuitry; that circuitry determines when
the puises (events) are counted.

It then becomes obvious that the
accuracy of the frequency counter
completely depends on the ac-
curacy of the sampling period. If it is
even a fraction of a second off, the
ICM7224 will miss counts, or count
more puises than it should, giving an
inaccurate readout.

As you can then see, next to the
counter chip itself, the timing circuitry
is the most critical part of an accurate
frequency counter. For our design, we
need a chip that will accurately de-
fine the three timing periods we re-
quire for the three different ranges.

The Statek PXO-1000 is a 16-pin DIP
that contains a 1-MHz laser-trimmed
crystal, along with internal logic and
dividers that allow you to get 57 dit-
ferent frequencies from 1 MHz down
to 0.0083 Hz, depending on the logic
levels present at the chip’s program
pins. Also, the chip has good temper-
ature stability (0.015% over its operat-
ing range), doesn't have start-up
problems like crystal oscillators occa-
sionally do, and runs on about 700 pA
of current. Epson America also makes
a compatible chip, the SE3102 (avail-
able from Digi-Key, and elsewhere).

We can get the three frequencies
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Fig. 3. Here is the component side of the project’s PC-board. Like the foil side shown

in Fig. 2, it appears full sized.

we need by changing the logic levels
on just two of the chip’s program pins.
We can then take the frequencies
that are output from the PXO-1000
and convert them into the timing peri-
ods that we need for the enabile line.

Let's see how all of that works. The
frequency from the PXO-1000 is fed to
the clock input of the 74HC4017. As
the clock counts, each of the
74HCA4017s @ outputs goes high in
succession. Two of the outputs are fed
into an RS latch, the output of which is
fed to the 74HC7224's enable input.

There are a couple of advantages

SRR AR RN AR L R

to using that method. One Is that the
enable period becomes dependent
only on the PXO-1000's output fre-
quency, which in this case is easily
controlled with just two logic pins, Sec-
ondly, we can use other outputs from
the 74HC4017 to control the reset and
latching inputs of the ICM7224. Lastly,
and probably most important, is that
the circuit, using the RS latch, is com-
pletely immune to propagation de-
lays. Since the rise and fall propaga-
tion delays for the 74HC02 are exactly
the same, the delay in turning on the
RS latch is exactly the same as the

!

5 =1
o -
ey |

- W e

\
-0 M-TL-ALBL M- AEE B E-F )

1
i
i
15
)
=il
¥
i
v
o
B
v 1
1 i
B4
¥ pre
P
s
i
e

o -

n‘l:“s’pf-[" . il o »
EREcHE Rkt H u!
J. g & 4is 8 ..__:,l. '.tt}_.‘ﬁ'.:?&‘.*‘

e N y'-;J

Fig. 4. Mount the components using this parts-placement diagram as a guide. Note
that the LCD (DISP1) and the LED’s mount on the foil side of the board. Be sure to
solder all components on both sides of the board wherever pads are provided.

delay in turning off the latch; there-
fore, the enable period suffers no vari-
ations, and we can be confident that
the ICM7224 is giving us an accurate
count.

Display. Our frequency counter uses
a 4-digit LCD display that is directly
driven by the ICM7224. What the
ICM7224 does not do is control the
decimal points, nor does it directly
control an overflow indicator; we must
take care of that ourselves.

The ICM7224 generates a 150-Hz
square wave for the display; that sig-
nal is called the backplane. When a
segment of the LCD should be off, that
segment is fed a square wave that is
identical to, and in-phase with, the
backplane. When a segment is to be
on, the segment is fed a square wave
that is 180° out-of-phase with the
backplane, causing the segment to
become visible.

Therefore, the easiest way to display
the decimal points Is to take the back-
plane signal, invert it, and gate it 1o
the appropriate decimal point seg-
ments on the LCD with transistors. In
strict theory, that isn't quite ideal. In our
implementation we cause the decl-
mal point segments to be on with a
square wave 180° out-of-phase with
the backplane, but cause the seg-
ment to be off by providing it with no
signal at all. Strict theory would de-




PARTS LIST FOR THE
25 MHz FREQUENCY
COUNTER

SEMICONDUCTORS
Ul—74HC4049 high-speed CMOS
hex inverter, integrated circuit

U2—PXO0-1000 or SE3102
programmable frequency source,
integrated circuit (see text)

U3-—ICM7224IPL counter/latch/
display-driver, integrated circuit

U4—74HC4017 high-speed CMOS
decade counter, integrated circuit

US—74HC04 high-speed CMOS hex
inverter, integrated circuit

U6—T74HCO02 high-speed CMOS
quad 2-input NoR gate, integrated
circuit

U7—LM7805 5-volt regulator,
integrated circuit

DISP1—LCD003 4-digit liquid-
crystal display, see text

Q1-Q3—2N3904 NPN transistor

D1—IN750 5.1-volt Zener diode

LEDI-LED3-—20-mA light-emitting
diode, Y-inch diameter

RESISTORS

(All resistors are Y%-watt, 5% units.)
R1—47,000-ohm
R2—100,000-ohm
R3—10-megohm

R4, RS, R7—2200-ohm

R6, RS, R9--330-ohm
R10-R12—10,000-ohm

CAPACITORS
C1-C3—0.022-pF, Mylar
C4—1-pF, tantalum
C5-C8—0.01-pF, ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

S$1—3PDT, mini toggle, center off

S2—SPDT, mini toggle, center off

S$3—SPST momentary push-button,
normally off

J1-J3-—BNC connector, female,
panel mount

B1—9-volt battery, transistor-radio
type

PC-board and materials, enclosure
(Radio Shack 270-222 or similar).
9-volt battery clip, hardware,
solder, wire, etc.

mand that we turn the decimal points
off by feeding them the backplane
signal, rather than no signal. However,
that would increase the parts count of
the circuit, and whatever “points” we
lose by not adhering to strict theory,
we gain back through our “admirable
down-to-earth pragmatism!”

Some Final Touches. We have now
described most of the major points of

the circuit shown in Fig. 1. However,
there are still a few points we need to
touch upon.

The range switch, S2, is a center-off
SPDT toggle switch. In position 1, we
feed Ve toarz LED indicator, and pull
PXO-1000 program pin 4 high. That
results in a PXO-1000 output of 5 Hz,
and a 1-second timing period on the
ICM7224's enable line.

In switch position 3, we feed the Mz
LED, and pull no program pins low.
That results in a PXO-1000 output of 50
kHz, which corresponds to a 0.1 ms
timing period.

For the “kHz" range, the center-off
position (position 2) of the range
switch causes a Nor gate (Ué-d) to
generate an output; that output pulls
PXO-1000 pin 5 high, and feeds the kxz
LED through an inverter.

We also need an over-range in-
dication to tell us when the input fre-
quency exceeds the range we have
selected. The ICM7224 has a carry
line, intended for cascading counters;
it goes high whenever the count ex-
ceeds 9999, and remains high until a
reset. While we don't need that line for
its intended purpose, it is ideal for im-
plementing an over-range indication.

The LCD display | used was originally
intended for a variety of purposes,
one of which was a digital-clock dis-
play. It has a "PM.” indicator in the up-
per left display corner, in the form of o
triangle; we will use that for our “over-
range” indicator, and control it with
the ICM7224's carry line in the same
way we turn on the decimal points.

The 74HC4017 is used for more than
just gating the enable line through the
RS latch. Every timing cycle, just prior
to the sampling period, we use the
74HCA4017 to reset the counters in the
ICM7224, and then after the timing
period, we latch the count into the
display.

Finally, we need to deal with one of
those problems that you generally
don't think about until you build and
test a design like this. When we are
using the MHz range, for example, the
frequency counter is testing and dis-
piaying the frequency 5000 times
every second. If the input frequency s,
say, half way between 10.15 MHz and
10.16 MHz, then sometimes the last
digit willbe a*5”, and sometimes itis a
*6.” The relatively slow recovery time
of the LCD, coupled with an effect
called “persistence of vision” (the slow

recovery time of the human eye) can
cause that last digit to look like a 5 and
a 6 combined, showing a weird
character that iooks like an 8 with one
segment missing. It would be nice to
be able to freeze the display for situa-
tions like this, as well as for those times
when you are measuring a rapidly
changing frequency, and want to
take a “snapshot” of the frequency at
a particular instant,

Therefore, you will notice in the
schematic that there is a “freeze”
switch (S3) hooked up to the
74HC4017s enable line. When closed,
that normally open pushbutton dis-
ables the 745HCA4017's clock input
and stops the chip from cycling; the
LCD display therefore becomes
frozen.

That is not a perfect solution,
though; although the display is frozen,
if you press the freeze button during
the sample period (statistically, the
chances of that are 50%), then the
counters will keep counting, even
though that count will not be latched
and displayed. What will be displayed
is the over-range indicator. So, al-
though the count displayed is accu-
rate, you cannot expect an accurate
over-range indication when the
freeze button is pressed.

Construction. One of the design
parameters for the frequency counter
was portability; consequently, the
whole circuit fits on @ small double-
sided board that measures just 42 x
2% inches. The artwork for the solder
(foil) side of the board is shown in Fig.
2, while the component side is shown
in Fig. 3. The board fits into a Radio
Shack 270-222 project box, or a sim-
ilar enclosure.

Start the construction by etching
and drilling the board; check all
traces for shorts and opens. Note the
cut-out areq; that area is necessary to
allow room for the BNC connectors
and can be made using a jewelers
saw or another suitable tool. Drill out
the four areas indicated by square
pads near the board’s four corners to
accommodate the project box’s
mounting screws; take care to not
break any of the traces near the pads.

A parts-placement diagram is
shown in Fig. 4. Note that DISP1 and
the three LED’s mount on the foil side
of the board. Begin assembly by

{Continued on page 94)
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Many VCR problems are easy to diagnose
and repair if you know how. Here’s one way to acquire the needed knowledge.

CR's contain a litfle bit of ev-
VeryThing: belts, gears, moftors,
pulleys, springs, circuit boards,
wires, transformers—you name it. Now,
we know that most readers of this
magazine can't resist getting their
hands dirty in anything that contains a
little bit of everything. However, VCR'S
are quite complicated electro-me-
chanical devices, and dre easily
damaged by finkering. In other words,
you-have 1o know what you're doing
to avoid causing even more damage.
We will get to some of the more
basic ways that VCR’s fail and what
you can do to prevent or troubleshoot
and repair those failures a little later.
But first, | would like to suggest one way
to acquire the skills and knowledge
you need to sernvice VCR's either as a
hobby, or as a career. That is the
Heathkit VCR Servicing Course (Heath
Company, Benton Harbor, Ml 49022;
Tel. 800-253-0570). That $799 course
teaches you all about basic VCR
maintenance and how to do ad-
vanced repairs. Like any other prod-
uct from Heathkit, the materials are of
the highest quality, the documenta-
tion is clearly written and error-free,
and the course is one of the best in its
class.

BY MARC SPIWAK

What you get. The Heathkit VCR Ser-
vicing Course comes with everything
you need to learn how to service and
maintain VCRS, including a top-quali-
ty RCA VCR to practice on. There is
also plenty of documentation; in ad-
dition to the well-written Heathkit
manual, two textbooks on VCR servic-
ing are included. Two videotapes also
come with the course: one on how to
do surface-mount soldering repairs,
and one that contains VHS test pat-
terns.

Also included is a clear plastic VCR
tape simulator that iets you observe
how a VCR is operating without hav-
ing an actual tape installed. That not
only lets you see what would normally
be blocked by an actual tape, but
also prevents a good tape from get-
ting ruined by a malfunctioning VCR.
The course dalso includes lubricants;
rubber revitalizer; tools, including a
belt gauge; a VCR head cleaner and
other cleaning supplies; and a collec-
tion of the most commonly replaced
VCR parts for the VCR that is included
in the course.

Speaking of the included VCR, itisa
top-quality, RCA VHS 4-head hi-fi ster-
eo VCR with MTS broadcast stereo re-
ception, on-screen display, and VCR

Plus programming built-in. it has an 8+
event, 1-year programmable timer
that is battery-backed in case of a
power failure. The unit also has a 181-
channel cable-compatible tunef,
and comes with a universal remote
control that works with 30 brands cf
V5.

In fact, the RCA VCR is such a nice
machine that you might be afraid to
open it up, but that’s what it's intended
for. After covering the course material,
you should feel fully confident in
opening up the case. Speaking of
opening up the case, one reason why
the RCA VCR was chosen for the
course might be that it's so easy to
open up. We've seen plenty of decks
that are almost as hard to open as
they are to fix. Complete servicing
manuals and schematics for the RCA
VCR are also included with the
course.

The Heathkit VCR Servicing Course
will let you keep any VCR in tip-tcp
shape for years. You'll learn how fo
handle dirty heads, jammed fapes,
worn beltd and rollers, dirty contacts,
and more. In addition, you'll also learn
how to troubleshoot and repair all of
the complex circuitry that is located
inside a VCR.



