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Popular Electronics

A HIGH-PERFORMANCE IGNITION;
SYSTEM FOR YOUR CAR 4

Build it and enjoy more power, better fuel economy,
and lower exhaust emissions with virtually any
gasoline-powered vehicle

' BUILD AN EMERGENCY
TELEPHONE DIALER
A life-saving circuit that automatically
dials out for help in the event of
a break-in or other emergency

BUILD A NiCd-BATTERY

REJUVYENATOR

Bring dead NiCd batteries back to
life with this simple and
inexpensive project

TV ANSWER:
WHAT’'S THE QUESTION?
Does TV Answer signal the
birth of interactive TV?

Will anyone care enough
to use it?
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Electronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

[1BP248—TEST -
EQUIPMENT CON-  TeatEquigment
STRUCTION .....

$5.95. Details con-
struction of simple, in-
expensive, but ex-
tremely useful test |
equipment. AF Gen,
Test Bench Ampl, Au-
dio Millivoltmeter, Tran-
sistor Tester and six _

Howto Use
st Other Test
Equipment

-
g

more.

[] CMOS1—CMOS POCKET GUIDE 1 .....
$18.95. Works like the TTL Guides but covers
all commonly used CMOS standard devices.
Six major sections. The first shows the device
schematic. Next 1s a brief description of the
component and is followed by full operating
details. The fourth section lists major applica-
tions, while the 5th and 6th sections present
essential data for that device and a list of the
relevent manutacturers. The final two sections
are a valuable cross-reference.
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"1 BP245—DIGITAL
AUDIO PROJECTS
... $5.95. Practical cir-

Diml Augio

[1BP247—MORE
ADVANCED MiDI
PROJECTS ..... $5.95.

[1 BP267—HOW TO
USE OSCILLO-
SCOPES AND
OTHER TEST EQUIP-
MENT ..... $6.95. Mas-
tering the oscilloscope
is not really too difficult.
This book explains all
the standard controls
and functions. Other
equipment 1s also de-
scribed.

[ BP299—PRACTICAL
ELECTRONIC FiLTERS
44444 $6.95. Presents a doz-
en filter-based practical
projects with applications in
and around the home or in
the constructor's workshop.
Complete construction de-

tails are included.

1 BP265—MORE
ADVANCED USES
OF THE MULTI-
METER ..... $5.95. Use
these techniques to
test and analyze the
performance of a vari-
ety of components.
Also see how to build
ad-ons to extend multi-
meter capabiliies.

] BP256—INTRO TO
LOUDSPEAKERS
AND ENCLOSURE
. DESIGN.....$5.95. We
= explore the variety of
enclosure and speaker
designs in use today.so
. the reader can unger-
. stand the principles in-
- volved.

[1BP249—MORE
ADVANCED TEST
EQUIPMENT CON-
STRUCTION .....
$6.95. Eleven more
test equipmént con-
struction projects.
They include a digital
voltmeter, capacitance
meter, current tracer

and more. .

U BP309—PREAMPLI-
FIER AND FILTER CIR-
CUITS ... $6.95. Provides
circuits and background

"] BP257—INTRO TO Preampiifier '

AMATEUR RADIO .....
6.95. Amateur is a

BN
Fiiter Circuits

cuits to build and ex-
periment with. In-
cludes A;D converter,
input amplfier, digital
delay line, compander,
echo effect and more.

[ BP303—UNDERSTANDING
PC SOFTWARE ..... $6.95. This
book will help you understand the
basics of vanious types of business
software in common use. Types of
software covered include word pro-
cessors, spelling checkers, graph-
ics programs, desktop publishing,
databases, spreadsheets and util-
ities.

Circuits included are a
MID! indicator. THRU
box. merge unit, code
generator, pedal, pro-
grammer. channelizer,

. the newcomer a com-
prehensive and easy to
. understand guide to

L \J|

nique and fascinating [ £ info !Qr a range of pre-
hobby. This book gives . amplifiers, plus tone con-
] : 4 trols, filters, mixers and

more. All are high-perfor-
mance circuits that can be
built at a reasonable cost.

and analyzer.

] BP251—COMPUT-
ER HOBBYISTS
HANDBOOK
$8.95. A wrapup of ev-
erything the computer
hobbyist needs to
know in one easy to
use volume. Provides a
range of useful refer-
ence matenal in a sin-
gle source.

the subject.
0 PCP115—ELECTRONIC

PROJECTS FOR HOME SECUR-
ITY ..... $10.00. 25 projects ranging
from a single-door protection cir-
cuit that can be completed in an
hour or two. to a sophisticated
multi-channel security system.
Each project 1s described in detail
with circuit diagrams, explanations
of how it works. instructions for
building and testing, and how to
adapt circuits to meet special re-
quirements.

(] BP195—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
» the subject written for the professional engineer, electronics enthusiast, or others

(] BP190—ADVANCED EL ECTRONIC SECURITY PROJECTS.

who want to know more before they buy. 8 x 10 in.

44444 $5.95. Includes a

passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an
unusual form of ultrasonic intruder detector.

] BP235—POWER SELECTOR GUIDE

$10.00. Complete guide to semiconduc-

tor power devices. More than 1000 power handling devices are included. They are
tabulated in alpha-numeric sequency, by technical specs. Includes power diodes,
Thyristors, Triacs, Power Transistors and FET's.

(] BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to
BP235. Book covers more than 1400 JEDEC. JIS. and brand-specific devices. Also
contains listing by case type. and electronic parameters. Includes Darlington
transistors, high-voltage devices. high-current devices, high power devices.

1 BP99—MINI-MATRIX BOARD PROJECTS.....$5.50. Here
that can be built on a mini-matrix board that is just 24 holes by ten copper-foil stnps.

are 20 useful circuits

[J BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.
Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more.

[) BP184—INTRO TO 68000 ASSEMBLY LANGUAGE.....$6.95. The 68000 is a
great new breed of microprocessor. Programming in assembly language increases
the running speed of your programs. Here's what you need 10 know.

| 1BP179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interfacing the computer to the robot’s
motors and sensors

] BP239—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

(1 BP97—IC PROJECTS FOR BEGINNERS.....$5.50. Power supplies, radio and
audio circuits, oscillators, timers, switches, and more. If you can use a soldefing iron
you can build these devices.

("] BP37--50 PROJECTS USING RELAYS, SCR'S & TRIACS..... $5.50. Buiid pn-
onty indicators, light modulators, warning devices, light dimmers and more.

] RADIO—100 RADIO HOOKUPS.....$3.00. Reprint of 1924 booklet presents radio
circuits of the era including regenerative, neutrodyne, reflex & more.

[] BP42—SIMPLE LED CIRCUITS..... $5.50. A large selection of simple applications
for this simple electronic component.

() 8P122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction detals for
preamps and power amplifiers up through a 100-watt DC-coupied FED amplifier.

[1 BP92—CRYSTAL SET CONSTRUCTION..... $5.50. Everything you need 1o know
about building crystal radio receivers.

[1BP255—INTERNATIONAL RADIO

CHECK OFF
THE BOOKS YOU WANT

STATIONS GUIDE ..... $7.95. Provides
the casual listened, amateur radio DXer
and the professional radio monitor with an
essential reference work designed to
guide him or her around than ever more
complex radio bands

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762-0240
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CONSTRUCTION ARTICLES

BULD A HIGH-ENERGY IGNITION SYSTEMFORYOURCAR ..........c.civiiiiineeninnnnns Charles R. Ball
Get the most from your auto with this capacitive-discharge ignition system

BUILD AN EMERGENCY TELEPHONEDIALER . ...... .ottt Anthony J. Caristi
Safeguard your home or office, and its contents with a security system that calls you when there’s a problem

MAKE YOUR OWN HOLOGRAMS . ... ittt ettt et ra e anenaneen s John lovine
if you have a suitable light source, you can make your own holograms by following the simple procedure outlined here

BUILD THE IDIOT BOX s 55 wrors i o m aie 16 wd biavsrsrarsrsrarsrsss sls m ssdoio § & ofe v 8135 SRS on $i a8 4300 s e s o B e .. Russ Head
It your living room has a spot open for a fascinating conversation piece, make this your next project

SUPER SIMPLE NiCd BATTERY REJUVENATOR ...... ... ...ttt Fred Blechman

Rejuvenate those seemingly unrechargeable, rechargeable batteries with this simple circuit

FEATURE ARTICLES

AQUICKAND DIRTY QUAD . ...ttt ittt iae e ieennnenes .. Mike Deupree
If you want to get an antenna up quickly. then our design may be what you're looking for

ELECTRICITY AND MEDICINEIN THE19TH CENTURY ........ ...t Stanley A. Czarnik
Was it quackery or scientific curiosity that led physicians to experiment with electricity

TV ANSWER: WHAT'S THE QUESTION? .. ... ittt eieinaas Rogert Angus

Is TV Answer the birth of interactive TV or just another product without a market

PRODUCT REVIEWS

16774 1
Including: Mazda/Bose Car Audio System; JVC Compact VHS Camcorder; Videonics Video TitleMaker; and much more

HANDS-ON REPORT ... .. . i et Nl s A W 5 A s Tt T g T
America Power Conversion Back-UPS 250

PRODUCTTESTREPORT ... ..ottt ST - - -+ ER I 0 He s T ST Len Feldman

Technics RS-BX606 Stereo Cassette Deck

COLUMNS

ANTIQUE RADIO! imima s s Joenrmmi, o« i, « daisiomes s sk @ 2% @i b ma i, S0 me £k @ « @500 dauh D IO gue aa's Marc Ellis
Housekeep before you troubleshoot

COMPUTER BITS) 15 c1r 55 5 sviimui Pt 58 515.8 8 %8 o150 lls o B4 § 1o i1 61 o081 4 § a0 oot ome o o 5095 o oo B0, 06 b Jeff Holtzman
Computer evolution

CIRCUIT CIRCUS ..ottt e et et ettt e et e et et Charles D. Rakes
Electronics potpourri

THINK TANK L e et e e et e e e ittt e e ettt et et John J. Yacono
The 558 timer

DX LISTENING| finsisticdar - - FEEEnGoSE 0y ehmwaadis L& - TR « &' 0l als ol 5 ors & dawad o s ....Don Jensen
Into the mailbag

HAM RADIO . .ot ettt e et e e e e e e m e Joseph J. Carr
Tools for Eimers and Elmees

SCANNER SCENE . ...ttt i St R A AR A AR SR LA Marc Saxon

Tuning in the GMRS

DEPARTMENTS
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EDITORIAL

THE IMPORTANCE OF PERSPECTIVE

When it comes to evaluating a technology, time offers an
invaluable perspective. Two articles in this issue highlight that
fact.

The first is “Electricity and Medicine in the 19th Century,”
which looks at some of the popular medical practices of the
late 1800's that made use of the wonder of that age: electricity.
Looking back, it seems hard to believe that the educated
physicians of that day could advocate such dubious and
dangerous practices. Yet, while some of the procedures were
clearly quackery, many respected doctors regularly prescribed
electric treatments of some type for everything from gout to
cancer. Only the perspective of time eventually convinced
them that the technology was worthless.

The second article is “TV Answer: What's the Question?” For
those of you unfamiliar with it, TV Answer was unveiled last
spring, amidst much ballyhoo in the general press. Itis an
over-the-air, interactive system that allows consumers to do
such things as participate in instant polls, play along with
studio contestants in game shows, and order products, all
using their TV set and a set-top converter.

The system has potential, and a similar, cable-based system
has met with some success in Canada. But the Canadian
system does more than is promised by TV Answer, and is
relatively inexpensive. TV Answer will cost around $700
initially, and it is doubtful that many Americans, especially in
these tough economic times, will be willing to fork over that
kind of cash to do things that they can, for the large part,
already do for free.

Still, some major companies are getting involved with TV
Answer. Those include Hughes, Hewlett-Packard, J.C. Penney,
and others. And the concept of interactive TV is intriguing,
especially when you consider some of its less trivial
applications such as education.

Once again, only the perspective afforded by time will tell
whether TV Answer will succeed, is premature, oris a
technology that nobody wants or needs.

GZBS

Carl Laron
Editor



QUIT BEEFING

1 would like to express a “coun-
ter” opinion to a letter titled
“Where's the Beef" that ap-
peared in the June issue of
Popular Electronics. Like
W.T.R., | also live in Seattle and
know very well the availability of
special parts: They are avail-
able! Unlike W.T.R., | am glad to
see more specialized circuits
represented in Popular Elec-
tronics.

No one ever has to buy part
“X" exclusively from company
“Z." Part of the fun in assem-
bling home-brewed circuits is
shopping around! | personally
don't use a junk "box;" | use
four multi-drawer cabinets (like
everybody else), in which | keep
a stock of parts, new and used.
Nor is it always necessary to
buy large quantities from chip
manufacturers, as the Editor's
response stated. So griping
about the “outlay of cold cash”
isn't worthy of an experimenter
these days. Actually, things
have never been this good!

Keep up the good magazine!
B.B.

Seattle, WA

TAKING CONTROL

Larry Antonuk’s article, “A PC-
Based Stepper-Motor Control-
ler” (Popular Electronics, June
1992) was a very interesting
circuit. | was amazed at how
easy it was to write my own
programs to control the outside
world.

At the time | received the
magazine, | did not have avail-
able the specific parts to build
the stepper-motor controller. But
with a little imagination and
some modifications | was able
to come up with a working
circuit. Instead of using the
NTE3400 Darlington op-
toisolator, | substituted a 4N25
optoisolator. For the transistors,
| substituted a 2N2222 and tied
all the outputs together. | also
tied each transistor's emitter to
a different value resistor to limit
current to give the stepping
effect. In addition, | tied the
LED's to the computer side of
the optoisolators, so even with a
load the LED’s will stay on. As
for the motor, | used a perma-
nent-magnet DC motor.

Once the hardware was com-
plete, | began writing the

LETTERS

program. The finished circuit
worked to perfection. With this
kind of power, | am going to
develop a circuit using a step-
per motor to control model
railroads.

Thanks again for a great arti-
cle.
AR.H.
Widham, ME

ANOTHER POSITION

| read Carl Laron’s editorial,
“Positioning Ourselves” (Popu-
lar Electronics, July 1992),
with utter amazement.

Fecr years, | have been a
senior corporate executive of
one of the largest multinational
companies with minimal military
business, and | am also active
in international trade organiza-
tions at the Vice-Chairman
leve!. One of my hobbies is
electronics.

Where in the world are the
facts to justify the statement,
“Our military-first legacy has left
us with decaying plants and
factories, a crumbling infrastruc-
ture, disappearing jobs, and a
trade deficit..."?

The above problems have
nothing to do with military-first
legacy but rather with the way
government and Congress have
hardled tax legislation, welfare,
and foreign trade. We have
passed moronic laws that have
killed individual incentives, we
have spent over a trillion dollars
on welfare programs that don't
work {and, in fact, are coun-
terproductive), and we have let
some foreign countries get away
with murder in their trade deal-
ings with us.

INo one denies that a lot of
companies are inefficient and
have bloated staffs. But that is
being taken care of by competi-
tion. To suggest that we need
more government interference
with business is absurd. Tax
incentives, yes. Vastly better ed-
ucation, yes. More government
direction for industry, heaven
forbid. Where did Mr. Laron get
the idea that the bureaucrats in

Washington have the intel-
ligence and vision, let alone the
experience, to give industry
“proper perspective or direc-
tion"? Has he ever dealt with
them? Look at their track rec-
ord. Most of them have never
met a payroll, and wouldn't
know how.

It always amazes me that
while the socialist countries are
getting away from the notion
that the government knows
best, we have intelligent people
in this country who have
learned nothing from history
and constantly advocate more
big government.

Let the free market decide
our priorities, Mr. Laron, not
some faceless bureaucrat in
Washington. In spite of what the
media says, this is a mild reces-
sion; 93% of the people are
working, and given a choice,
half the people in the world
would come here. Because, un-
like Mr. Laron, they do not see
us “positioning ourselves for
disaster.” Where Mr. Laron sees
disaster, they see opportunity.
And they are right, as history
has demonstrated.

| enjoy Popular Electronics,
but | suggest you stay in areas
where you have some experi-
ence.
l.V.de C.

New York, NY

I, too, must express utter
amazement. | never suggested
that the government has vision
or intelligence; in fact | feel that
the opposite is true—that's why
we are in the mess we are in.
And | fully agree that the gov-
ernment should not dictate the
direction that industry takes.
However, if our consumer indus-
tries are to effectively compete
with those of the rest of the
world, our government must
support them with the zeal that
previously has been reserved
for our defense industries.

I respectfully suggest you go
back an re-read my comments,
and try to do so without any
political or nationalistic bias. |
think you will find that though

our perspectives differ greatly,
our positions are not all that far
apart.—Carl Laron, Editor.

STACKING upP

| would like to put in a very good
word on behalf of Jeff Holtzman
concerning his Computer Bits
column in the June issue of
Popular Electronics.

| am quite an avid reader of
Popular Electronics, even
though | did not discover it until
a few years ago. Although | am
somewhat of an “idiot” version
of an electronics wizard—I think
my type is referred to as a
“Samurai technician”—I am ca-
pable of handling the innards of
a computer as well as the im-
portant aspect concerning
computer programming. The lat-
ter is my real love and,
incidentally, has been my busi-
ness for the past 20 years. | was
therefore very interested in Mr.
Holtzman's review of the
Stacker program.

| am very wary of all the hype
surrounding that type of pro-
gram. All the glowing articles in
the computer magazines leave
me completely indifferent to
their claims. That's not so with
Mr. Holtzman's article. It was
written in a no-nonsense vein
and so impressed me that |
actually called the software
company for detailed informa-
tion. STAC Electronics was nice
enough to let me know that |
could probably get the program
at least 50% cheaper by con-
tacting a discount house. That
type of helpful information com-
pletely shook me! | ended up
ordering the program (still
based on the description in
Computer Bits).

The program arrived, and |
must say that Mr. Holtzman was
100% accurate in every detail!
His review style, at least in this
instance, was absolutely per-
fect, as well as factual. Please
pass along my thanks for his
guidance.

A.M.H.
St. Croix, VI
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here will it be? Hawaii? Las Vegas? Mexico? The Ba-

hamas? It's up to vou. We're going to send you a free

coupon for up to six days and five nights of free lodg-
ing at the destination of your choice. Now did we get your at-
tention? '

Here's how it works: We sell books, and instead of adver-
tising our program on TV (at great expense) we decided to
pass the savings along to you.

When you decide to participate in our program, we'll send
you a booklet of 40 coupons and a catalog listing our current
book offerings. Purchase one book and include one of the
coupons for your second book. In all, vou'll get 40 books for
your $19.95 investment.

When we receive your fifth coupon, there's a bonus for vou
in the form of a free membership in the Grocery Savers of Amer-
ica. This will entitle you to save up to $50 or more on your
monthly grocery bill. And on receipt of your 15th coupon, you
automatically get a free membership in The Great American
Traveler, entitling vou to receive a 50% savings on hotels, mo-
tels and car rentals. On receipt of your 20th coupon, Bingo!
You get that big free lodging for six days and five nights at your
choice of Hawaii, Mexico, Las Vegas or the Bahamas.

You're going to be very impressed with the book selections
as well. These are not all paperbacks, but the same, high-qual-
ity volumes you see in bookstores at many times your own pur-
chase price Frankly, there just isn't enough room on this page

"
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Ths Coupn raomemabis ot one boowubkcaten in the
“Raaders Cub CaWoq” when puiciseg another booki
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rener Steghen King

v The Eves of the bragon
nomdo /- 012t Poce 18,95

to outline all of
the details, but
don't pass this up!
Send us your name,
address and $19.95
so we can send you all
of the information, in-
cluding vour catalog
and 40-coupon book
today. MasterCharge and
Visa are accepted.

Antrer2
Tils ComPULETE DEXTOP Py LIS
Il 2 -00%B-P  prc 1.9
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FOTAL ERCL0SER 26,40

CLAGGK Inc.
P.C. Box 4099
Farmingdale, New York 11735

Gentlemen: 1've enclosed $19.95 in full payment. Please send my “The
Great Two for One Give Away” booklet of 40 coupons and catalog,

] Check Enclosed [] visa [ MasterCard
Name = S -
Address -
City N — State VAL
Cred!: Card No. _ N . Exp. Dae
Signaiure _— - — -

(Clip coupon and mail today! Do not send cash through the mail.)
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Sports Car
Sound Room

1993 RX-7 EQUIPPED WITH BOSE AU-
DIO SYSTEM. From: Mazda Motor of
America, Inc., P.O. Box 19734, Irvine,
CA 92718, and Bose Corporation, The
Mountain, Framingham, MA 01701.
Price: about $35,000.

We don’t pretend to be experts when it
comesto cars. Far from it, especially when
it comes to late-model sports cars.
Whether from a strained wallet or from an
ingrained sense of practicality, four-dcor,
four-cylinder cars are more our speed—
the type in which you can eat a meal and
not worry about staining the upholstery, or
take the dog down to the beach and not
worry about sand on the seats on the way
home, or haul home flowers and shrubs
from the nursery without worrying atout
spilling soil on the floor. Our cars are the
type that are not likely to get stolen even
when parked on the streets of New York,
nor stopped when skirting the speed limit.
In other words, our cars are a means of
transportation, not an image or ego en-
hancer. No heads turm when we drive by.

That doesn’t mean that we were at all
adverse to driving a 1993 Mazda RX-7
around town for a long weekend. (Yes,
reviewing electronics does have some very
nice perks on occasion!) Actually, we were
to review the car’s sound system, a Bose
Acoustic Wave system designed and built
specifically for the RX-7. But you can’t
drive a car like this Mazda and not have
something to say about it—and heads did
turn when we drove by.

We’ve seen older model RX-7’s, and
always thought they were nice, sporty-
looking little cars. We’d never seen any-
thing quite like the newly redesigned 1993
model, which took second place in Car
and Driver's recent sports-car test, beating
out the Corvette and the Lotus Elan. De-
scriptive comments from our friends and
family (and everyone had something 1o say
about it) ranged from **It looks like a sub-
marine,” to “It reminds me of that little
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car Suzanne Sommers drove in American
Grafini”® (a T-bird), to “*Remember those
1960’s drawings of the city of the future
when they had those elevated highways
with little spacy cars speeding along ..."
Actually, the car does have a retro look to
it, all sleek curves. As Road & Track puts
it, the 1993 RX-7 has **... a skin pulled taut
over mechanical componentry, yet still
fetchingly curvaceous in the way of an AC
Cobra or a Sixties’ Ferrari.” Even the pas-
senger-side window controis were neat,
set into the door handie like the trigger on
an Air Force fighter plane’s gun.

Driving the car was also like nothing
we've experienced before—and we have
had other opportunities to test drive new,
expensive cars with custom sound sys-
tems. The pickup was amazing. Forget
zero to 60—before we knew it, we were
doing 80 mph! The rotary engine was sur-
prisingly quiet, and even the road noises
weren't as loud as we expected from a
small, lightweight sports car built for
speed. This car isn’t just 2 means of get-
ting from point A to point B—you just
might have more fun driving it than you
will when you get to your destination.

As much fun as it was to drive the high-
performance RX-7, our main interest was
in the sourd system. In short, we found the
performance of the customized Bose sys-
tem to be a perfect match for what's under
the hood.

The idea of customized, high-end auto-
motive audio systems isn’t new. Back a
decade ago, Bose and General Motors in-
troduced the Delco-Bose Music System,
and started a trend that was followed by
other U.S. and foreign car manufacturers.
Bose is currently designing automotive
audio systems for Acura, Audi, Honda,
Infiniti, Mercedes, and Nissan as well as
GM and Mazda.

A customized sound system can mean
tremendous quality in a car. which is typ-
ically a difficult place for sound reproduc-
tion thanks to the reflective surfaces (such
as windshields) and non-optimum speaker
placement. While a good component sys-
tem can provide good results in one car, it
might sound awful when installed in a
different mode!.

But an audio manufacturer who knows
precisely where the system is going to be
installed can design around all of the car’'s
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limitations. If he knows where the speak-
ers are going to be installed—and even has
some control over where they'll be
placed—he can design the optimum
speakers. He can use. for example, the
reflection of the windshield as part of the
design. It’s almost like having an equip-
ment manufacturer come into your home,
measure the parameters of your living
room, and then design the speakers and
amplifiers specifically for the room.

The Mazda/Bose system consists of
four major sections: A waveguide en-
closure with two woofers, door-mounted
front speaker/amplifiers, a centerfiil
speaker, and an AM/FM tuner with cas-
sette and CD player.

Bose’s Acoustic Wave speaker tech-
nology is what makes this systemn different
from any other automotive audio system.
A 110-inch folded waveguide is wrapped
around the rear hatch area. It does reduce
the luggage arca considerably. but we

’ " 3 g -
The head unit features easy-to-use con-
trols. That’s important in a car with the
performance the RX-7 can deliver.

doubt that many potential RX-7 buyers are
too concerned about such real-world prac-
ticalities—even if it means having to re-
move the waveguide assembly to get to the
spare tire. Two 6Y2-inch woofers are
mounted inside the waveguide, as are two
amplifiers with custom-tuned active
equalization networks (which change the
equalization with changing volume set-
tings) and compression circuitry.

The front speakers are mounted in two
door enclosures. Each contains a 4%2-inch
full-range driver and another amplifier,
also with custom-tuned active equaliza-
tion network and compression circuitry.
The enclosures are tuned and ported spe-
cifically for the configuration of the Mazda
RX-7.

A final, centerfill speaker is mounted on
the top surface of the dash. The 2/-inch
“Twiddler” tweeter/midrange speaker is
mounted with its amplifier and equaliza-
tion network aimed at the windshield to
provide reflected sound.

The head unit is mounted in the dash in a
conventional location. Like the RX-7's
clean instrument panel, the head unit fea-
tures well-designed controls. The single-
disc CD player and its controls are on the

(Continued on page 23)
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JVC GR-AX50U COMPACT VHS CAM-
CORDER. From: JVC Company of Amer-
ica, 41 Slater Drive, Eimwood Park, N}
07407. Price: $1499.95.

After years of unhampered growth,
camcorder sales actually dipped slightly
last year. The sluggish economy got most
of the blame, however, and there is the
potential for increased growth this year. In
fact, 1992 might prove to be the best year
ever for the camcorder, with 3.1 million
sales expected. It was the full-size VHS
camcorders that took the strongest beating
last year. Even though they've slimmed
down considerably (put Sharp’s Slimcam
on your shoulder if you don't believe us),
they can’t compete with the smaller 8mm
and VHS-C (or Compact VHS) formats.
Compact camcorders now make up almost
70% of all sales; 8mm units account for
better than 45% of total camcorder sales,
VHS, 30%, and VHS-C 25%. As consum-
ers opt for smaller camcorders, the stakes
have gone up in the war between 8mm and
VHS-C.

How do you choose the right compact
format? It’s not easy. VHS-C has some
disadvantages when compared to 8mm.
Each VHS-C tape can hold only up to 30
minutes (90 minutes using the slow speed)
as compared to two hours for 8mm. Sound
is not as good as 8mm, and in our experi-
ence, cassettes can be more difficult to
find. The big advantage? As driven home
in recent advertising campaigns, the tapes
will play back on your standard VHS
VCR. You never have to hook up your
camcorder to your TV or VCR if you don’t
want to, and you can save some wear and
tear on your expensive camcorder.

How do today’s Compact VHS camcor-
ders stack up? To find out, we examined
the GR-AX50U from JVC. As you might
expect, the camcorder is light, weighing
2Y2 pounds with the battery and cassette.
We found it comfortable to hold, although
people with very small hands will have a
little trouble reaching the zoom controls.
The camcorder is small, but it’s somewhat
stout, making it difficult to carry in a purse
or briefcase. That shape, however, does
help to make the GR-AXSOUU well bal-
anced. The camcorder wasn’t fatiguing,
even when it was used for long periods of
time.

The GR-AX50U offers a sensible mix of
features. It’s not a stripped-down cam-
corder, nor does it offer a host of little-used
functions. The feature most worthy of note
is the color LCD viewfinder. If you've ever
lost track of your subject while looking
through a standard black-and-white view-



CIRCLE 5t ON FREE INFORMATION CARD

LAB TEST GLOSSARY

Minimum lllumination: The lowest
light level at which a camcorder can
produce a viewable picture. Measured
in lux {lumens per square meter). The
lower the number, the better.

White Balance: The amount of un-
wanted color that shows up on a neutral
object. Measured in IRE. The lower the
number, the better.

IRE: Unit of luminance. 1 volt peak-to-
peak is divided up into 140 IRE units.
Color Contamination: The amount of
unwanted color detected between
closely set lines in a video picture. Re-
sults from incomplete separation of the
red, green, and blue signals. The lower
the number, the better.

Video Signal-to-Noise Ratio: Indi-
cates the amount of noise on a fixed
video signal. Chroma AM measure-
ments indicate the saturation and
strength of the color signal. Luminance
measurements indicate the brightness
of the video signals. The higher the
numbers, the better. [ |

LAB TEST RESULTS
JVC GR-AX50U COMPACT VHS CAMCORDER

VIDEO SECTION

Minimum lllumination: 2.5 Lux (0.97 lux with gain up)

White Balance: 4 IRE

Color Contamination: 4 IRE

Resolution (Lines)
Camera Mode 340 (SP), 340 (EP)
Rec/play video out 240 (SP), 240 (EP)
Rec/play RF out N/A

Minimum Focus Distance: 40 inches (full zoom), 0.25 inch (macro)

Signal-to-Noise Ratio (dB)

Optimum Hlumination Minimum llumination

Camera

Chroma AM 46.7 416

Luminance 41.0 347
Rec/Pi Video Out

Chroma Am 44,1 (SP) 38.5 (EP) 42.8 (SP) 38.9 (EP)

Luminance 41.7 (SP) 39.6 (EP) 38.3 (SP) 36.5 (EP)
Rec/Pl RF Out

Chroma AM N/A N/A

Luminance N/A N/A

AUDIO SECTION

Maximum Microphone

Output: 0.49 volts
External Mike Input Sens: 3.0 mV
Signal-to-Noise Ratio: 59.1 dB

MISCELLANEOUS DATA

Weight 2': pounds (including battery and tape)
Dimensions (H x W x D) 4% x 4% x 9% inches
Power Requirement 11.5 watts (video lamp adds 5 watts)

finder, you know that a color one is not just
a gimmick. Even though the resolution
and brightness of the color viewfinder
doesn’t match that of a black-and-white
CRT found in most camcorders, the color
LCD does help you locate your subject in
low-contrast situations. To find out how
well it worked, we took the camcorderon a
short whale-watching expedition off the
coast of Cape Cod. Finding black whales
in a deep blue ocean is difficult enough
with the naked eye. Finding them through
a standard camcorder viewfinder is next to
impossible. Through the GR-AX50U’s
color viewfinder, the job was considerably
easier.

Another advantage of the color view-
finder comes into play when you use titles.
Will that cyan title hold up against the
background scene you're shooting? Since
titles are shown in their actual colors,
you’ll know for sure.

The camcorder offers an 8 X power
zoom lens and a multiple-speed shutter
(six speeds, from 1/60 second to 1/4000
second). Auto focus can be switched off, if
desired. A nice feature is JVC'’s auto mac-
ro capability—you need not make any
manual adjustments to go into macro
mode. If necessary, the lens will automat-
ically zoom out to achieve correct focus.
That’s true point-and-shoot capability!

Although the camcorder doesn’t offer
any character-generator for titling (some-
thing we did miss), it can display the date
and time, and also the age of your subject.
For children under seven years old, the
display will indicate the age in years and
months, 6Y11M, for example. Older ages
are represented without the month. (You
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if You're Serious
About a Future in
Electronics, Ensure that
Future with the Best
Educational Training
Available.

uth



If you want to learn about electron-
ics, and earn a good income with that
knowiledge then CIE is your best
educational value.

CIE’'s reputation as the world
leader in home study electronics is
based solely on the success of our
graduates. And we've earned that
reputation with an unconditional
commitment to provide our students
with the very best electronics
training.

Just ask
any of the
150,000-plus
graduates of
the Cleveland
Institute of
Electronics
who are
working in
high-paying
positions with
aerospace,
computer,
medical,
automotive
and communi-
cation firms
throughout the
world.

They'll tell you success didn't
come easy...but, it did come....thanks
to CIE. And today, a career in elec-
tronics offers more opportunities and
greater rewards than ever before.

CIE's COMMITTED TO BEING
THE BEST....IN ONE

AREA....ELECTRONICS.

CIE isn’t another be-everything-to-
everybody school. We teach only one
subject and we believe we're the best
at what we do. Also, CIE is accredited
by the National Home Study Council.
And with more than a 1,000 gradu-

/ ates each year, we're the largest

home study school specializing
exclusively in electronics. CIE has
been training career-minded students
like yourself for nearly 60 years and
we're the best at our subject .....
ELECTRONICS ... BECAUSE IT'S THE
ONLY SUBJECT WE TEACH!

CIE PROVIDES YOU WITH A
LEARNING METHOD SO
GOOD, IT'S PATENTED.

CIE’s Auto-programmed lessons are a
proven learning method for building
valuable electronics career skills. Each
lesson is designed to take you step-by-
step and principle-by-principle. And
while all CIE lessons are designed for
independent study, CIE’s instructors
are personally available to assist you
with just a toli-
free cail. The
result is practical
training... the
kind of experi-
ence you can put
to work in today'’s
marketplace.

LEARN BY
DOING...WITH
STATE-OF-
THE-ART
FACILITIES
AND
EQUIPMENT.
In 1969, CIE
pioneered the first Electronics Labora-
tory course and in 1984, the first
Mircoprocessor Laboratory course.
Today, no other home study school
can match CIE’s state-of-the-art equip-
ment and training. And all your
laboratory equipment, books, and
lessons are included in your tuition.
It's all yours to use while you study at
home and for on -the -job after
graduation.

PERSONALIZED
TRAINING....TO MATCH YOUR
BACKGROUND.

While some of our students have a
working knowledge of electronics
others are just starting out. That's
why we've developed twelve career
courses and an A.A.S. Degree program
to choose from. So, even if your not
sure which electronics career is best
for you, CIE can get you started with

WHY CHOOSE CIE FOR YOUR TRAINING?
= 150,000 successful graduates from every country around the world.

= Only CIE rewards you for fast study. CIE offers an Associate Degree
program based on actual study time used. The faster you complete your

degree the less your overall tuition.

= State-of-the-art laboratory equipment is yours to keep and it comes
assembled, ready for hands-on experiments.

= Approved for educational benefits under the G.I. Bill for veterans and other

eligible persons.

= Upon graduation, CIE offers free preparation to pass the Certified

Electronics Technician Exams.

core lessons applicable to all areas of
electronics. And every CIE course you
take earns you credit towards comple-
tion of your Associate in Applied
Science Degree. So you can work
toward your degree in stages or as
fast as you wish. In fact, CIE is the
only school that actually rewards you
for fast study, which can save you
thousands of dollars.

SEND TODAY FOR YOUR CIE COURSE
CATALOG AND WE'LL SEND YOU A
FREE 24 PAGE CIE ELECTRONICS
SYMBOL HANDBOOK!

. D YES! I want to get started. .

Send me my CIE school catalog inciud- i
ing details about the Associate Degree [ |
Program. (For your convenience, CIE

will have a representative contact you —
there is no obligation.}

AH32 g
Name: . = S
Address:
City: State:
Zip: Age:
Phone No. { }

Check box for G.I. Bulletin Benefits
Veteran || Active Duty
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might want to ask permission before you
use that feature on anyone over 21!) For-
tunately, you don’t have to calculate the
age—you enter the birthdate, and the cam-
corder calculates the age for you.

Other sensible features include audio/
video fade-in and fade out, automatic
tracking. “encore playback™ (which lets
you view about the last ten seconds record-
ed), an automatic tape-head cleaner, a de-
tachable video light, and a “gain-up”™
mode that sacrifices picture quality for
low-light capability.

A “‘cinema mode”’ is also offered by the
GR-AX50U—we presume because JVC
had some processing power left over and
wanted to use it. We doubt that many users
would miss the feature, which adds black
bars at the top and bottom of the screen to
produce a type of letter-box effect.

The controls on the camcorder are sen-
sibly laid out. A sliding cover hides the

This vectorscpe photo shows that the
phase accuracy and color saturation
were excellent.

playback controls and also acts as the
switch that shifts the camcorder between
its camera and playback modes. (It covers
the encore playback and auto/manual
focus switch in the playback mode.) The
most infrequently used controls—time
and date set—are hidden inside the cas-
sette compartment. Two pause/record con-
trols are provided: One is by the thumb as
with most camcorders; the other is located
on the eyepiece arm, which swivels 180
degrees.

Manual focus is achieved with a rocker
control on the top, left-hand side of the
camcorder. On the left side panel are con-
trols for the fader, title display, shutter
speed, gain up, and a “full-auto” button,
which returns the camcorder to automatic
control. Small, hard-to-use buttons on the
top right side handle manual tracking, tape
speed, and tape-counter operation.

Input/output jacks (for microphone,
headphone. remote, and A/V out) are lo-
cated below the viewfinder. Unfortunately,
a special connector is needed for the audio
and video outputs. Since most people will
not want to play back tapes through the
camcorder, it’s not a serious problem, but

(Continued on page 21)

You Can Judge
a Video by its
Titles

VIDEO TITLEMAKER. Manufactured by
Videonics, 1370 Dell Avenue, Campbell,
CA 95008. Price: $499.

How do you tumn ordinary camcorder
footage into something that anyone—even
someone who isn’t on the tape—is willing
to watch? One way is by editing out the
most boring scenes. Another way is to add
excitement, humor, and life to the scenes
that are left. That’s not as difficult as you
might think thanks to Videonics, makers
of post-production products for amateur,
semi-pro, and professional videographers.
Their Video TitleMaker lets you add color-
ful titles and other special effects to any
video.

You probably already use titles in your
videos—most modern camcorders let you
add the time, date. and maybe a two-line
title using any alpha-numeric characters.
Handwritten title cards are another option
available to anyone, and some camcorders
let you store the image of a hand-written
title in memory. The problem with such
titling methods is that they require advance
planning. It’s difficult to do anything cre-
ative quickly on the fly.

The Video TitleMaker is meant for post-
production work. After you get home from
a vacation, wedding, or party, you get to
work. Although the TitleMaker doesn’t

offer any editing functions per se, itcan be
used in combination with video cditing
equipment (such as Videonic’s DirectED)
and with other external processors (such as
Videonics® Video Equalizer or Boing Box
sound-eftects mixer. which share the same
cabinet styling).

In its simplest setup, the TitleMaker sits
between your camcorder (which acts as the
video source) and your VCR (which acts
as the video recorder). Although audio
connectors are provided. they are only for
convenience—audio is passed straight
through the titler. The titler can be left
permanently in-line; when the power is
turned off, all signals are passed directly
through. The TitleMaker supports S-vid-
€0, so it can be used with all videotape
formats. It has a horizontal resolution of
480 lines, with 720 pixels per line, so its
titles are broadcast-quality.

Titles are created as a series of ““pages.”
Each page is defined by the text on it, how
the text is aligned, what effect will be used
to introduce the page, how long the page
will play, and what effect will be used to
end the page. Within each page, you have
control over how the text looks—you can
select the color, size. type style, and out-
lines for your text. You can change the
color and patterns of your backgrounds, or
wash color over video, or use video as the
background. You can add borders to your
titles, and manipulate text using standard
word-processing features such as block
move and block copy. Text can be cen-
tered, or aligned left or right. International
characters, such as accents and currency
symbols, are also available.
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