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Electronics Paperback Books

[1BP248—TEST
EQUIPMENT CON-
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

GREAT PAPERBACKS AT SPECIAL PRICES

Equipment

|

st

more.

| BP263—A CON-
CISE INTRO TO ©
dBASE ..... $6.95. The
dBASE series of pro-
grams are probably the
best known database
programs for micro-
computers. This book
1s designed to help you 3
get started working
with them.

BP245—DIGITAL [

Snimeeses

BP247—MORE

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-

BP265—MORE
ADVANCED USES
OF THE MULTH-
METER...... $5.95. Use :
these techniques to
test and analyze the -
performance of a vari- e
ety of components. g e
Also see how to build i
ad-ons to extend multi-
meter capabilities.

[7] BP256—INTRO TO
s ; LOUDSPEAKERS

~ AND ENCLOSURE
DESIGN ..... $5.95. We
. explore the variety of
enclosure and speaker
designs in use today.so
the reader can under-
stand the principles in-
volved.

scribed.

BP260—CONCISE
INTRO TO 0S/2
$5.95. If you are a mul-
titasking PC user and
want to get the most
out of your computer,
then you must learn its
0S72 operating sys-
tem. This book shows
you just how to do that,
quickly and easily.

BP257—INTRO TO

EQUIPMENT CON-
STRUCTION
$6.95. Eleven more
test equipmeént con-
struction projects.
They include a digital
voltmeter, capacitance 3
meter, current tracer
and more.

PCP102—INTRO-
DUCING DiGITAL AU-

AUDIO PROJECTS ADVANCED MIDI
..... $5.95. Practical cir- PROJECTS ..... $5.95.
cuits to build and ex- Circuits included are a
periment with. In- MIDI indicator, THRU
cludes A/D converter, box, merge unit, code
input amplifier, digital generator, pedal, pro- &
delay line, compander, grammer, channelizer,
echo etfect and more. and analyzer.

BP251—COMPUT-

PCP107—DIGITAL
LOGIC GATES AND ER HOBBYISTS
FLIP FLOPS ..... HANDBOOK .....

$10.00. Thorough  $8.95. A wrapup of ev-

treatment of gates and
flip-flops for enthusi-
asts, student and tech-
Bl nicians. Only a basic
knowledge of elec-
tronics is needed.

erything the computer

hobbyist needs to -
know in one easy to &

use volume. Provides a
range of useful refer-
ence material 1n a sin-

gle source.

© AMATEUR RADIO .....
6.95. Amateur is a
unique and fascinating
hobby. This book gives
the newcomer a com-
prehensive and easy to
understand guide to

# DIO ..... $9.95. Covers

" ali kinds of digital re-

.. cording methods—

CD, DAT and Sam-

pling. Bridges the gap

between the technician

.. and the enthusiast.
Principles and meth-

. ods are explained.

PC P108 COM-

PUTERS AND MUSIC

..... $9.95. Explains the

fbasics of computers

M and music with no pre-

dvious knowledge of

§computers needed.

Covers types of music

software and explains

how to set up your own

computer music stu-

dio.

[] BP195~—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject written for the professional engineer, electronics enthusiast, or others
who want to know maore before they buy. 8 x 10 in.

] BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$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 dévices 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.

] BP99—MINI-MATRIX BOARD PROJECTS.....$5.50. Here are 20 useful circuits
that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips.

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

] BP18B4—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.

[] 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 cther active and passive devices.

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

[] BP37—50 PROJECTS USING RELAYS, SCR'S & TRIACS..... $5.50. Build pri-
ority 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.

] BP127—HOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader
to put projects together from standard circuit blocks with a minimum of trial and
error.

] BP122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction details for
preamps and power amplifiers up through a 100-watt DC-coupled FED amplifier.

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

[ BP45—PROJECTS IN OPTOELECTRONICS..... $5.50. Includes infra-red detec-
tors, transmitters, modulated light transmission and photographic applications.
BP185—ELECTRONIC SYN-

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

CHECK OFF
THE BOOKS YOU WANT

THESIZER CONST ..... $5.95.
Use this book Iea ow to build a
reasonabty lo worthwhile
monophonic synthesi arn a lot
about electromc music synthéSis in the
process
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EDITORIAL

PEACE ON EARTH

In the space of little more than a week, nearly 75 years of
Communist rule was swept away in the Soviet Union. This
second Russian revolution was made possible by the courage
of the people in that country, but it is important to recognize
the role that technology played, and how things might have
been different if the coup leaders had realized the many paths
of communications now available to their country’s citizens.

By failing at first to completely control their nation’s electronic
media, the coup leaders allowed the country to see the acts of
defiance at the Russian Parliament of Boris Yeltsen, and
others. Eventually, of course, most of the TV and radio
stations, as well as the print media, were either silenced or
brought into line.

However, an underground electronic network of fax machines
and computer bulletin boards, which allowed uncensored
news and information to speed across the country and around
the world, was never silenced. Those continued to operate
throughout the coup, and helped rally the opposition that
eventually caused it to fail.

As this is being written, the Soviet Union as we've known it
has apparently ceased to exist. The form and character of the
entity or entities that replace it is still to be determined.
Because of that, and because of the power vacuum that now
exists, these may be among the most dangerous times in the
history of the World.

However, these are also exciting and hopeful times. While we
can't be sure how events will ultimately play out, there is at
least a chance that mankind's dreams of “Peace on Earth”
may be a little closer to coming true. As we enter this holiday
season, | can't think of a better gift for all of humanity.

NZES .

Carl Laron
Editor
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A HAPPY E.E. STUDENT

| am an Electrical Engineering
student in my senior year. |
would like to thank Harry L.
Trietley for his fine article titied
“What Do Electrical Engineers
Do?” (Popular Electronics,
September 1991). That article
gave me a better understanding
of what | might be doing as an
engineer. It also helped me to
choose the department where |
would prefer to work (design,
production, research, etc.). | feel
that every E.E. student should
read the article. It gave a very
clear picture of what's coming
after college. A very instructive
article, indeed.

PN.

Bronx, NY

AN UNHAPPY
SUBSCRIBER

| have just received my first
subscription issue of Popular
Electronics (September 1991),
and | am already disgusted by
the amount of space devoted to
computers. If | had wanted com-
puter information, | would have
subscribed to a computer mag-
azine instead. In the Letters
column, you promised A.L.M of
Honoluiu that you would not
expand computer coverage. Yet
on page 26, there's a feature
article on the Macintosh. Get
with it on electronics—hot com-
puters, please!

W.T.G.

Baton Rouge, LA

AND...A HAPPY NEW
SUBSCRIBER

| recently discovered Popular
Electronics and was imme-
diately drawn to it, especially
because of the simple layman’s
language used. Although | have
no formal science background, |
understood the content of most
of the articles perfectly.

At present, | work at a televi-
sion station as a presenter and
producer. | recently had the
urge to get behind the camera,
and | want to understand the
electronic intricacies. | also want
to get into computers. So com-
ing across Popular Electronics
was a godsend. | intend to start
subscribing to your magazine
right away.

BA
Ogun State, Nigeria

LETTERS

NOT-SO-SIMPLE LASER
POWER SUPPLY

Looking at the schematic for the
“Simple Laser Power Supply”
(Popular Electronics, Sep-
tember 1991), there seems to be
something missing. What sup-
plies base drive to the power
transistor (Q2)? | see nothing to
do that in either the schematic
or the PC-board layout. Think-
ing that perhaps | was missing
something, | built the PC board
and circuit anyway. When | tried
the board combined with the
coil, there was no “whine,” and
looking with a scope showed,
as | suspected, that the base of
Q2 was not toggling. To fix the
circuit | put a 330-ohm resistor
from +6V to the base of Q2.
That made the supply operate
as advertised.

™.

Sherman, TX

The circuit as published suffers
from a design error. However,
despite that, an assembly error
by the author allowed the sub-
mitted prototype to work; the
2N2222 (Q1) was installed
backwards, an error that was
carried through to the parts-
placement guide. When Q1 is
installed that way, Q2 is driven
directly by the 555 through Q1's
base-emitter junction. Assuming
Q1 is installed correctly (as
shown in the schematic), your
fix is one of several that will
allow proper operation. You
could also eliminate Q1 al-
together and tie the R3/C3
junction directly to Q2's base.
We apologize for any inconve-
nience this error has caused.—
Editor

TAKING THE INITIATIVE

A letter called “Electro Guard
Installation” (Popular Elec-
tronics, September 1991) really
made me angry. The idea that it
takes some sort of credential to
install a domestic fuse box or
attachments thereto is lu-
dicrous. Where would we be
today if Bell, Edison, West-
inghouse, Edgerton, etc. had

been afraid to cremate a few
pieces of wire or explode a few
cans, or were stupid enough to
do so? Edison went so far as to
burn down his work shop in
pursuit of his dreams, but he
learned and profited from it.
There aren’t any “experts’ in the
world. There are some people
with horse sense and the brains
to read books and instructions.
A sensible technologist can
deal with anything and will do
s0 successfully. Success is a
matter of vision.

Without significant training, |
have successfully dealt with
projects in power-generating
stations, steam power plants
(chemical), manufacturing,
transportation, agriculture, mili-
tary, aviation, etc., at the
technical, engineering, and
management fevels. What |
have accomplished, anyone can
accomplish if he will put his
head to it. My 1Q is only aver-
age, but | don't admit any limits
to profitable effort. | saw a kid
put together a one-chip heart
monitor as soon as op-amps
came on the market. | saw
hand-built lasers almost as
soon as | saw laser literature.
There are muititudes of techni-
cians out there who do wonders
putting together gadgets that
are amazing and useful. The
one thing that none of them
needs is a paper that says that
they are “qualified” to do some-
thing. Accomplishment is its
own certification.

Across technology we have a
plethora of standards and
codes to guide people and en-
hance safety. It is good for
specialized technicians to mem-
orize them. It is just as good for
the generalist to follow the stan-
dard code as needed. It has
been my experience that spe-
cialists screw up as often as
generalists. And specialists
often get frozen out of the job
market where broader techni-
cians prevail.

No one should think that any
technical subset is any more
than a tool, a means to an end.
The “end” of any project is just
a tool for the next project. And

on it goes! No one is going to
protect his job by trying to ex-
clude others from doing the
same thing.

Europeans and Americans
used to have a corner on ad-
vanced technology, but now
other people around the world
are making gadgets of the high-
est technologies (and making
more money than we are).
Heads up and eyes forward,
America—we are losing an im-
portant race.

R.C.G.
Aurora, IL

SERVICE MANUAL
SOURCE

| often see letters in Popular
Electronics from readers seek-
ing service manuals for
assorted electronic gear. Man-
uals are available from Sams
Photofacts, as I'm sure many
readers know, but they are ex-
pensive and you must accept
other material along with each
photo fact. However, not many
readers are aware of Hi-Man-
uals in Councit Biuffs, lowa. Hi-
Manuals covers only what you
need in a service manual. The
copies are like new and very
reasonabie. They have an
amazing assortment of hun-
dreds of service manuais, many
of which are long obsolete. A
listing of available service man-
uals can be obtained by
sending $1.00 shipping and
handling to Hi-Manuals, P.O.
Box 802, Councii Bluffs, IA
51502.

KK.

Temperance, M|

HAVES AND NEEDS

| have a 1958 Wollensak stereo
tape magnetic recorder (model
T-1515, Serial Number 103460),
for which | have the schematic,
but no owner’s manual. If any-
one can help me locate a
manual, I'd be very grateful.
Mike Daley Jr.

36 North Shore Avenue
Danvers, MA 01923 [ ]




The ARRL
Antenna Book

edited by Gerald Hall, K1TD

This is the 16th edition of an
American Radio Relay League
(ARRL) book that first appeared
in print in September of 1939.
Dedicated to providing more
and better information about ra-
dio antennas, for decades now
the book has been popular with
both amateurs and profession-
als. The newest edition contains
some of the drawings that ac-
companied tutorials back in the
original, along with a wealth of
updated information on antenna

design and radiation patterns
that's based on computer analy-
sis. This edition also contains
an expanded chapter on anten-
na and transmission-line
measurements, and other new
material appears throughout its
28 chapters and 736 pages.
The comprehensive book

covers virtually every type—
mobile and maritime, space-
communications, long-wire,
traveling-wave, loop, multiband,
multielement, broadband, log-
periodic, direction-finding, quad
arrays, yagi arrays, and porta-
ble—of antenna. The basic
information needed to under-
stand how antennas work is
provided in chapters on funda-
mental theory, and radio-wave
propagation and the Earth’s
effect on it. Practical advice and
information needed to set up
antenna systems is presented
in chapters on safety, selecting
a system, materials and ac-
cessories, product suppliers,
antenna supports, coupling the
transmitter to the line and the
line to the antenna, measure-
ments, and Smith Chart (a tool
for solving transmission-line
problems) calculations. The ap-
pendix inciudes a glossary of
terms, definitions of commonly
used abbreviations, conversion
tables for length measurements,
and metric equivalents. A 14-
page index helps readers locate
material quickly.

The ARRL Antenna Book
costs $20.00 and is published
by the American Radio Relay
League, 225 Main Street, New-

ington, CT 06111.
CIRCLE 89 ON FREE
INFORMATION CARD

THE PC MUSIC
HANDBOOK:

For IBM PC’s and
Compatibles

by Brian Heywood and
Roger Evan

The personal computing power
of the popular IBM PC and
compatibles has brought the
possibilities of computer music
within the budget of most ama-
teur and professional
musicians. This book leads you
through the creative possibilities
of the PC and acts as a guide in
selecting both hardware and
software for making music.

Aimed at professional musi-
cians, talented amateurs, and
curious hobbyists, the book ex-
plains the basics of computer
music and covers what is cur-
rently available in terms of both
hardware and software. It ex-

plains sequencing, sampling,
and notation, and describes just
how the PC fits into the music
studio. Full of practical tips, the
book provides guidelines for
programming musical applica-
tions, warns of common pitfalls
to be avoided, and suggests a
number of setups that could
bring out the best of your par-
ticular musical abilities.
Appendices include discussions
of MIDI specifications and on-
line communications and list-
ings of addresses of industry
contacts, a glossary of related
terms, and suggested readings.
The PC Music Handbook
(order number PCP113) costs
$17.45 (including shipping and
handling) and is published by
Electronics Technology Today
Inc., PO. Box 240, Massapequa

Park, NY 11762-0240.
CIRCLE 97 ON FREE
INFORMATION CARD

RADIO SHACK 1992
CATALOG
from Radio Shack

The latest Radio Shack catalog
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ISPECIAL FROM ETT

[ PCP101—PRACTICAL
DIGITAL ELECTRONICS
HANDBOOK ... $9.95. In-
troduces digital circuits,
logic gates, bistabies and
timers, as well as micro-
processors, memory and
input/output devices. Spe-
cial section on digital test

LD (] PCP102—INTRODUC-
ING DIGITAL AUDIO ...
$9.95 Shows what is in-
volved in the digital part of
audio signals, particularly
in the newest devices such
as CD, DAT and sampling.
Bridges the gap of under-
standing for the technician
and enthusiast.

O PCMUS—PRACTICAL
MiDI HANDBOOK .

$9.95. Covers all MIDI
based equipment you can
use—keyboards, drum
machines, sequencers,
effects units, mixers,
drum pads and guitars.
Also a section on comput-
er music that covers soft-

ware and more. ] PCP104—ELEC-
TRONICS BUILD &
LEARN, Second Edition
.. $9.95. You start by as-
sembling a circuit demon-
strator that is then used to
build and investigate a va-
riety of useful circuits in-
cluding oscillators, multi-
vibrators, bistables and
logic circuits.
O PCP105 MAKE Rk pt i
MONEY FROM HOME RE-  falal il
CORDING ... $10.00. Now
that you've spent all that
money on all that record-
ing gear, wouldn't it be
nice to get some of it
back? Well here's the book
that can show you how. o Tl
1 PCP106—SYNTHE-
SIZERS FOR MUSICIANS
. $10.00. All current
popular forms of syn-
thesis explained; LA, ad-
ditive, phase distortion,
FM and sampling. Get the
sounds you want from
your synth. Written es-
pecially for musicians.

MAIL TO: Electronic Technology Today, Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.01 to $5.00 ... $1.50 $30.01 to 40.00 --$5.50
$5.01 t0 $10.00 . . $2.50 $40.01 to 50.00 .. $6.50
$10.01 10 20.00 .. $3.50 $50.01 and above . $8.00
$20.01 to 30.00 .. $4.50

SORRY, No orders accepted outside of USA and |
Canada

]

Total price of merchandise . . . .. $ ]

Shipping (see chart) ....... .. $ ]

Subtotal .. ... .. ... ... ... $

Sales Tax (NYSonly) ......... $ ]

Total Enclosed ... ... ....... $ [ ]

Name :
Address

City State Zip |

1
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features a new product line: a
line of video products, including
camcorders, VCR's, and TV's,
all carrying the respected Mem-
orex brand name. New product
highlights include a new 13-inch
color TV/VCR combination and
a new satellite receiver, both
from Memorex. For school and
business use, the catalog de-
scribes a variety of calculators,
pocket data organizers, and
spelling checkers. Of particular
interest this year are an outgo-
ing telephone-call restrictor and
several install-it-yourself auto-
motive alarm systems. The

catalog also features a wide
selection of headphones, per-
sonal stereos, scanners,
automotive electronics, stan-
dard and cellular telephones,
computers and accessories,
three TandyFAX machines, per-
sonal communications gear,
and a desktop/portable copier.
The 1992 Catalog is available
at no charge at Radio Shack

stores nationwide.
CIRCLE 90 ON FREE
INFORMATION CARD

HANDBOOK OF
APPLIED
MATHEMATICS

FOR ENGINEERS AND
SCIENTISTS

by Max Kurtz

Specifically designed to meet
the on-the-job requirements of
today's computer-oriented engi-
neers and scientists, this book
shows how to apply current
mathematical techniques to a
wide range of engineering and
scientific problems. The com-
prehensive book not only
presents the definitions, basic
equations, principles, and tech-
niques of mathematics, but also
illustrates their applications with
more than 300 solved exam-

ples. Covering everything from
elementary algebra through trig-
onometry to advanced calculus,
the book is filled with important
+information on both the struc-
ture and dynamics of mathe-
matics. Emphasizing the need
to develop analytical skills when
applying mathematics, the book
offers an integrated treatment of
the different subjects covered.
Major sections are devoted to
such subjects as plane and
solid analytic geometry, matrix
algebra, statistical inference, re-
gression analysis, Boolean
algebra, permutations and com-
binations, the transformation of
space in computer graphics,
Markov probability, and cyber-
netics. Numerous graphs,
tables, and diagrams accom-
pany the text to help clarify the
complex relationships of various
components.

Handbook of Applied Mathe-
matics for Engineers and
Scientists costs $69.95 and is
published by McGraw-Hill Book
Company, 11 West 19th Street,
New York, NY 10011; Tel.

1-800-2-MCGRAW.
CIRCLE 96 ON FREE
INFORMATION CARD

HOW TO GET ANYTHING
ON ANYBODY: BOOK II
by Lee Lapin

Subtitled “The Encyclopedia of
Personal Surveillance,” this
book shows how nosy people
get information about you—and
how you can stop them or do it
back-—using a plethora of infor-
mation from government
agents, private detectives, po-
lice officers, the FBI, the CIA,
engineers, and researchers.
The handbook contains tricks,
techniques, and photographs il-
lustrating how to look or listen
through solid walls, read com-
puter screens from a distance,
bypass passwords, obtain un-
listed telephone numbers, tail a
person, protect any phone call
from eavesdroppers, and bug-
proof any room. For those who
are on a budget, the book ex-
plains how to obtain the latest
government-level surveillance
gear at low prices, see in the
dark with inexpensive star-light
scopes, and duplicate $5000
law-enforcement video systems
for a couple of hundred dollars.
Information for armchair adven-
turers includes how to put
together a complete dossier on




BOOK i
HOWTO GET ANYTHING
ONANYBODY

— ke lapn

anyone from the comfort of
home by accessing hundreds of
new data bases that trace,
track, and provide Social Secur-
ity numbers, addresses, phone
numbers, credit histories, motor
vehicle records, real property,
marriage, death, divorce, and
legal information, as well as
forwarding addresses and new
reports, on anybody. The book
describes the equipment used
to snoop, and provides a list of
sources for that equipment.
How to Get Anything on Any-
body: Book Il is available for
$38.00 (plus 8% sales tax in
California) from ISECO, Inc.,
2228 South El Camino Real
#349, San Mateo, CA 94403;

Voice Mail: 415-513-5549.
CIRCLE 91 ON FREE
INFORMATION CARD

ADVANCED ROBOTICS:
REDUNDANCY

AND OPTIMIZATION

by Yoshihiko Nakamura

With an emphasis on the math-
ematical and theoretical
approach, this book covers re-
cent theoretical advances
related to the kinematics and
dynamics of robot mechanisms
that are often not mentioned in
other books. It explains the effi-
cient-computation method and
other topics related to advanced
control schemes.

To provide machines with au-
tonomy and dexterity, the next
generation of robots must be
equipped with more actuators
and sensors. That is the basis
| of the field of redundancy, on
which this focuses. Specific re-
search on kinematics, dy-
namics, control, and sensing
generally has been done in an
isolated manner, but their com-
mon features are found in the
mathematical techniques to op-
timize or utilize redundancy that

are presented in this book.
Aimed at graduate students, re-
searchers, and practicing
engineers, the bock establishes
a comprehensive meth-
odological perspective for the
mathematical optimization tech-
niques used in the field.
Advanced Robotics: Redun-
dancy and Optimization costs
$65.75 and is published by Ad-
dison-Wesley Publishing
Company, Reading, MA 01867

Tel: 617-944-3700.
CIRCLE 92 ON FREE
INFORMATION CARD

NEW NO-CODE
TECHNICIAN CLASS
HANDBOOK

by Gordon West

For -hose who wish to become
licensed ham-radio operators
under the new No-Code Techni-
cian Class rules (which do not
require the traditional Morse
code test), this book contains
the latest questions from the
FCC’s element 2 and element
3A guestion pools. To make the
material quick and easy to
learn, the correct answers are
listed after the possible choices,
and detailed information is pro-
vided on the same page.
Besides the official FCC ques-
tions and answers, the book
includes information and charts
describing the Amateur Radio
Service and its privileges for the
new No-Code Technician Class.
In addition, there is information
on where the exam is offered
and how to complete FCC Form
610 (Application for Amateur
Radio Station/Operator Li-
cense), which is bound in the
back of the book.

The New No-Code Technician
Class Handbook is published by
Master Publishing and sells for
$9.95 at Radio Shack stores
naticnwide.

CIRCLE 93 ON FREE
INFORMATION CARD

HOME VCR REPAIR
ILLUSTRATED

by Fichard C. Wilkins

& Cheryl A. Hubbard

Most VCR problems are not
difficult to fix—in fact, many
involve reptacing or repairing
only one part. Yet service shops
charge a lot of money to make
those repairs. This book, written
by an electronics service

l technician who has owned two

Which symbol
represents a
variable inductor?
+

What is the principal disadvantage
of neon lights?

What are out-of-phase signals?

Heath Video Courses
speed your learning curve!

Learn basic electronics at home at your own
pace with four, 60-minute video tapes. Know
the variatile inductor symbol. Recognize a PN
junction. Understand oscillator fundamentals.
Clearly SEE what most basic electronic books
can only describe.

DC BECTRONICS. Covers electron move-
ment to tioubleshooting and repairing a
simple electronic circuit. EV-3101-A.

AC BECTRONICS. Follow-up to DC Electron-
ics. Covers the principles of AC, voltage and
electrical measurement. Includes motors,
generators and test instrument meter
movements. EV-3102-A.

SEMICONDUGTORS. Complete the DC/AC
videos and you're ready to learn how semi-
conductor devices are made, plus the
principles of discrete devices, integrated
circuits & optoelectronic devices. EV-3103-A.

ELEGTROMIC CIRGUITS. Complete the basic
course with amplifier configurations, biasing,
coupling, audio amplifiers, closed-loop vs.
open-loop operation and more. EV-3104-A.

An activity-filled workbook and explanation
of how to solve each problem comes with
each tape so you learn three ways — video,
workbook and hands-onl
Order today!

Call Toll free,
24-hours a day.
1-800-253-0570.

We accept VISA,
MasterCard, American™\ A«
Express and Heath Revolvm :
Charge card. Use Order Code 601-064

eath

Benton Harbor Ml

Call for~ a FREE l:atalun 1-800-34HEATH.
Frice does noi Include 11981 Heath Company
shipping and bhandling ED-238-R2

or applicable sale3 tax.
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1661 H3AW303d

-~



o POPULAR ELECTRONICS

VCR-repair shops, shows you
how you can make the same
repairs at home—for less than a
fraction of the cost. The book
explains how to find and correct
many of the most common VCR
malfunctions, such as jammed
videocassettes, clogged video
heads, blown fuses, and water
damage. Trade secrets are
revealed for repairing problems
with picture and sound quality,
fast forward and rewind, DC
motors, tension and roller
guides, undercarriages, take-up
spindles, remote controls, audio
heads, and more. No special-
ized test equipment is required;
all repairs can be done using
household items and common
tools. One chapter is devoted to
diagnostics, and most chapters
have a review section that
provides step-by-step
instruction to assist in
diagnosing and repairing the
part of the VCR that is
discussed in the chapter. The
book includes many detailed,
high-quality photographs that
help iliustrate the written
instructions, and a glossary that
defines specialized VCR
terminology.

Home VCR Repair lllustrated
costs $19.95 and is published
by TAB Books, Division of
McGraw-Hill Inc., Blue Ridge
Summit, PA 17294-0850; Tel.

1-800-822-8138.
CIRCLE 101 ON FREE
INFORMATION CARD

HOMEWORKS BY
HEATHKIT
from Heath Company

The Fall 1991 issue of
Homeworks by Heathkit intro-
duces five new computer
courses that offer a fast, easy
way to gain a working knowl-
edge of computer applications
and include WordPerfect, Win-
dows, Lotus 1-2-3, Word for
Windows, and AutoCAD. The
courses provide easy-to-read
text and step-by-step instruc-
tions—plus frequent examples,
illustrations, and helpful tips.
The catalog also introduces six
new home-study video courses
that can be used to learn impor-
tant electronics concepts. The
topics include op-amps, linear
power supplies, switching power
supplies, troubleshooting with
oscilloscopes, troubleshooting
with electronic test equipment,
and troubleshooting micro-
processors. A student workbook

is included with each video. In
addition, the catalog features
courses in basic and advanced
electronics, laser technology,
digital techniques, fiber optics,
surface-mount technology, data
communications, micro-
processors, and other subjects.
A variety of Heathkit trainers
and trainer accessories, which
are used in performing the
course experiments, are offered
in both kit and assembled form.
Each time a student completes
a Heath course and passes the
optional final exam, Continuing
Education Units, which are rec-
ognized as job-related
certification by many profes-
sional and technical
organizations, are awarded.

The Fall 1991 HomeWorks by
Heathkit Catalog is free upon
request from Heath Company,
Department 350-057, Benton
Harbor, Ml 49022; Tel:

1-800-44-HEATH.
CIRCLE 100 ON FREE
INFORMATION CARD

THE HOME SATELLITE
TV INSTALLATION
AND
TROUBLESHOOTING
MANUAL;

Revised 3rd Edition

by Frank Baylin with

Brent Gale and Ron Long

Written for those who install
satellite TV systems for a liv-
ing—and for satellite dish
owners who want to know how
to set up their systems and
keep them running smoothly—
this 326-page book is written in
a clear, concise style, easily
understood by the layman. The
book includes background theo-
ry and detailed information on
how satellites and TVRO’s work.
It describes methods of judging
and selecting satellite TV com-
ponents, and provides
comprehensive step-by-step in-

structions—accompanied by all
necessary charts, tables, di-
agrams, and illustrations—for
multiple-receiver and multiple-
television setups. The book also
covers how to install extra-large
antennas. A complete strategy
of troubleshooting any satellite
TV system is offered. The re-
vised version contains two new
chapters on small dish systems
and upgrading an existing sys-
tem. The appendix includes a
collection of useful equations, a
glossary, and reference books
and magazines, and a complete
list of satellite-equipment man-
ufacturers.

The Home Satellite TV In-
stallation and Troubleshooting
Manual is available for $30 plus
$3 for shipping and handling
from Baylin Publications, 1905

Mariposa, Boulder, CO 80302.
CIRCLE 98 ON FREE
INFORMATION CARD

ANALOG AND DIGITAL
ELECTRONICS

A First Course: Second
Edition

by Peter H. Beards

This book is written to provide a
single text that covers, in broad
terms, the foundation in elec-
tronics needed for an electrical/
electronic engineering degree
course. It offers broad and bal-
anced coverage of both analog
and digital electronics, covering
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all important and up-to-date top-
ics taught in first- and second-
year undergraduate engineering
courses today. The book covers
the analysis and design of dis-
crete and integrated analog
circuits, and provides an intro-
duction to combinational and
sequential logic. The second
edition includes an entirely new
chapter on the 16-bit micro-
processor, its operation, and

applications. Analog/digital in-
terfacing is also discussed. A
wealth of worked examples,
end-of-chapter review problems,
and more than 650 diagrams
are used to itlustrate and sup-
plement the written material that
is presented.

Analog and Digital Elec-
tronics; A First Course costs
$58.00, and is published by
Prentice-Hall inc., Englewood
Cliffs, NJ 07632.

CIRCLE 99 ON FREE
INFORMATION CARD

ELECTRONIC
PACKAGING AND
INTERCONNECTION
HANDBOOK

by Charles A. Harper

Featuring in-depth information
on all aspects of the rapidly
evolving technology of elec-
tronic packaging and inter-
connections, this book fully ex-
plains the design, manufacture,
and application functions. More
than 20 specialists in the field
contributed articles in their
areas of expertise. Those arti-
cles tell how to select the most
effective plastics, ceramics, and
metals; describe how to mini-
mize heat problems in
increasingly dense electronic
assemblies; and focus on the
design of both rigid and flexible
printed/wiring boards. Reflect-
ing the interdisciplinary nature
of the technology, the articles
connect relevant material from
the areas of materials science,
electronics, and mechanical de-
sign. The book provides
detailed guidelines on the pa-
rameters (electrical,
mechanical, and material) of the
IC’s and semiconductor devices
used in packaging and intercon-
nections. Other subjects that
are covered in the book include
the materials for electronic
packaging, the packaging of
high-speed digital electronic
systems, soldering and solder:
paste technology, hybrid micro-
electronic packaging, the wiring
and cabling invoived, computer-
aided design systems, and
more.

Electronic Packaging and In-
terconnections costs $79.50
and is published by McGraw-Hill
Book Company, 11 West 19th
Street, New York, NY 10011; Tei.
1-800-2-MCGRAW. |
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No other training shows you
how to troubleshoot an

service computers like N

NEW! 386sx/20 MHz MINI MOMNITOR NEW! 40 MEG
TOWER COMPUTER! High-resolution, HARD DISK DRIVE!
Features 32-bit 80386sx nonglare, 12" TTL You install this
CPU, 1 meg RAM, 64K ROM, monochrore 40 meg IDE
1.2 meg high-density floppy monitor with tilt hard disk drive
disk drive and swivel base internally, for
greater data
storage capacity
SOFTWARE DISCOVERY LAB

Train with MS-DOS, GW-BASIC,
and popular Microsoft Works
applications software

Complete breadboarding
system lets you design and
modify circuits, diagnose
and repair faults

DIGITAL MULTIMETER

Professional test instrument for
quick and easy measurements

DIGITAL LOGIC PROBE
Simplifies analyzing digital
circuit operation
rr L -
LESSONS RS
Clear, illustrated texts ¥, T

build your understanding s
of computers step by step

Only NRI walks you e
through the step-by-step
assembly of a powerful 386sx computer
system you train with and keep — giving you the hands-on
experience you need to work with, troubleshoot, and service
today's most widely used computer systzms. Only NRI gives you
everything you need to start a money-making career, even a
business of your own, in computer service.

No doubt about it: The best way to learn to serv:ce computers is to actually
build a state-of-the-art computer from the keyboard on up. Only NR, the
leader in career-building at-home electronics training for more than 75 years,
gives you that kind of practical, real-world computer servicing experience.

Indeed, no other training — in school, on the job, anywhere — shows you
how to troubleshoot and service computers like NRI.

Get inside the West Coast 386sx computer system ... and
experience all the power and speed of today's
computer technology!

With NRI's exclusive hands-on training, you actually build and keep the
powerful new West Coast 386sx/20 MHz mini tower computer system.

You start by assembling and testing your computer’s 101-key “intelligent”
keyboard, move on to test the circuitry of the main logic board, install the
power supply and 1.2 meg high-density floppy disk drive, then interface your
high-resolution monitor.

What's more, you now go on to install and test a powerful 40 meg IDE
hard disk drive — today’s most-wanted computer peripheral — included in
your course to dramatically increase your computer’s data storage capacity
while giving you lightning-quick data access. But that’s not all!

Professional diagnostic hardware and software makes
troubleshooting fast and accurate

Your NRI training now includes a remarkable diagnostic package that allows
you to quickly locate and correct defects in IBM XT, AT 80286/80386, and
compatible computers.

You'll use your Ultra-X QuickTech diagnostic software to test the system
RAM and such peripheral adapters as parallel printer ports, video adapters,
and floppy and hard disk drives. You’ll go on to use your R.A.C.E.R. diagnostic
card, also from Ultra-X, to identify individual defective RAM chips, locate
interfacing problems, and pinpoint defective support chips.

This ingenious diagnostic package is just one more way NRI gives you the
confidence and the know-how for advancement, a new career, or a money-
making business of your own.

DIAGNOSTIC HARDWARE

AND SOFTWARE

R.A.C.E.R. plug-in diagnostic
card and QuickTech menu-
driven software, both from
Ultra-X, give you hands-on
experience with today’s
professional

No experience necessary ... NRI builds it in

With NRI, you learn at your own pace in your own home. No classroom
pressures, no night school, no need to quit your present job until you're ready
to make your move. And all throughout your training, you have the full
support of your personal NRI instructor and the NRI technical staff, always
ready to answer your questions and give you help whenever you need it.

FREE catalog telis more. Send today!

Send today for NRI’s big, free catalog that describes every aspect of NRI's
innovative computer training, as well as hands-on training in TV/video/audio
servicing, telecommunications, industrial electronics, and other high-growth,
high-tech career fields.

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

IBM is a registered trademark of International Business Machines Corp. QuickTech
and R.A.C.E.R. are registered trademarks of Ultra-X, inc.

SEND TODAY FOR FREE CATALOG

:‘" [ For career courses |
I ”R’SC"IOOIS ¥Rl | approved under G Bill | I
McGraw-Hill Continuing Education Center | [ check for details. {
4401 Connecticut Avenue, NW, Washington, DC 20008 | I
I #Check one FREE catalog only |
[ MICROCOMPUTER SERVICING [| Computer Programming I
[ TV/Video/Audio Servicing ['] Security Electronics I
[ Industrial Electronics & Robotics [] Electronic Music Technology
[] Telecommunications Desktop Publishing I

[ ] Basic Electronics | PC Software Engineering Using C I

Age I

Address I

Accredited Member, National Home Study Council 18121
[N N § K N N K N N § N _ K 1§ § |

Name {(please print)

City/State/Zip

[me—————

166+ H38W3030

-t
-t



POPULAR ELECTRONICS

-
N

Hand-Held
DSO/DMM
Combinations

NEW PRODUCTS

Three handheld test instru-
ments developed jointly by
Fluke and Philips, combine so-
phisticated oscilloscope
features with powerful digital
multimeter functions, con-
structed in rugged, sealed
industrial cases for use in field-
service environments. The
models 93, 95, and 97
ScopeMeters each offer a 50-
MHz, 25-megasamples-per-sec-
ond, dual-channel DSO that
features a 40-ns glitch-capture
time to catch intermittent
failures, and storage capabilities
of up to 8 waveforms and ten
setups. In addition, the
ScopeMeters provide such mul-
timeter capabilities as Min-Max
recording, which provide simul-
taneous display of maximum,
minimum, average, and present
readings; diode test; relative

and percent-relative modes;
dBm, dBV, and dBW readings;
touch hold; and autoranging.
Using the included probes, the
instruments can make floating
high-voitage measurements to
600 volts RMS.

Features such as “Autoset,”
waveform and set-up memory,
combined display of meter re-
suits and waveforms, menus,
and softkeys simplify operation.
In oscilloscope mode, “autoset”
automatically sets volts per divi-
sion, time per division, position,

| and triggering controls for every

input signal. in the meter mode,
autoset automatically tracks the
input signal for the proper

range, time-per-division display,

and triggering. Five softkeys al-
low the user to easily find and
select different functions of the
instrument. Pop-up menus pro-
vide a clear guide through the
ScopeMeter’s functions.

All three ScopeMeters include
probes that come with both
high-voltage and high-frequency
tips (the same probe is used for
both oscilloscope and multi-
meter voltage measurements),
an AC line adapter, a built-in
battery charger, a holster, and a
tilt stand that can be adjusted to
hang over a panel or door. An
optically isolated RS-232 inter-
face is provided for instrument
calibration. With the model 97,
the RS232C interface can be
used for remote control, to read
waveforms and setups, or to
print the display. The model 97
ScopeMeter also features a
built-in signal generator, a com-
ponent tester, and a backlit
display.

The ScopeMeters models 93,
95, and 97 have suggested list
prices of $995, $1295, and
$1597, respectively. For more
information, contact John Fluke
Mfg. Co., Inc., P.O. Box 9090,
Everett, WA 98206.

CIRCLE 103 ON FREE
INFORMATION CARD

1000-CHANNEL
SCANNER

With frequency coverage from
500 kHz to 1300 MHz, Ace
Communications’ AR2800
mobile/base receiver allows re-
ception of all broadcast bands,
shortwave frequencies, military-
communications bands, pubtic-
service bands, single sideband,
and TV audio. A total of 1000
scan-memory channels can be
programmed using 26 front-
panel keys, and upper and
lower limits for bands to be
searched can be stored in ten
separate memory locations.
The AR2800 also features a
selectable priority channel, and
keyboard lockout. The backlit
display offers 21 different
prompts to help you use the unit
easily. The compact unit mea-
sures 2V X 5% x 7Y inches,
weighs only 12 ounces, and

comes with an AC adaptor/
charger, a DC power cord, a
telescoping antenna, a desk
stand, and mobile mounting
hardware.

The AR2800 mobile/base re-
ceiver has a suggested retail
price of $449. For more infor-
mation, contact Ace
Communications Monitor Divi-
sion, 10707 East 106th Street,
Fishers, In 46038; Tel:
317-842-8794.
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ELECTRONICS TOOL KIT

Jensen's JTK-2 kit contains a
selection of tools for basic elec-
tronic maintenance tasks in the
plant or shop. It includes 43
tools needed for electronic as-
sembly and repair, packed in a
heavy-duty steel box with a re-
movable tray. The brown
enamel toolbox measures

16 X 7¥%2 x 7%2 inches has a latch
and padlock eye for secure
closing.

The JTK-2 electronics tool kit
costs $169.95. For additionat
information, contact Jensen
Tools Inc., 7815 South 46th
Street, Phoenix, AZ 85044; Tel:
602-968-6231.
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LOW-PASS FILTER

Designed to reduce television
interference (TVI) caused by
harmonics and spurious signals
that may be generated by your
HF rig, the MFJ-704 low pass
filter provides attenuation to fre-
quencies above 40 MHz using a

proven nine-pole Chebyshev
low-pass filter design. The low-
pass filter handles a full 1500
watts of power with low SWR,
and insertion loss is less than
0.5 dB. The compact unit mea-
sures 8% inches deep by 2%
inches wide by 3 inches high.

The MFJ-704 low-pass filter
costs $39.95. For further infor-
mation, contact MFJ
Enterprises, Inc., P.O. Box 494,
Mississippi State, MS 39762;
Tel: 601-323-5869
(800-647-1800 for orders only);
Fax: 601-323-6551.
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CROSSOVER KIT

Aimed at serious audio enthusi-
asts (and electronics hobbyists),
the XM-16 electronic crossover
network from Marchand Elec-
tronics has an eight-order
design that resulits in clean cut-
off when dividing the audio

spectrum between tweeters,
mid-range, woofers, and sub-
woofers. Available as a D-I-Y
kit, or fully assembiled, the cir-
cuit incorporates a two-section,
four-stage filter network with
pre- and post-amplification and
ambient-signal protection during
startup and shutoff. Each audio
channel will require its own
XM-16. The precise crossover
frequency can be set between

20 Hz and 5 kHz using plug-in
frequency modules, making it
easy to select the right
crossover frequency for your
system. Signal-to-noise ratio is
better than 110 dB, and harmon-
ic distortion at 1 kHz is less than
0.001%. The output level con-
trols are included on the board,
but the optional XM-16 PT, a
remote cable, connector, and
potentiometer assembly, can be
used to relocate those controls
to your control panel. The kit
includes top-quality compo-
nents, a 3.2 x 5.8-inch double-
sided PC board with plated-
through holes that includes a
greund plane for exceptional
audio quality, and detailed as-
sembly instructions and circuit
description.

The XM-16 crossover network
costs $59.95 in kit form (XM-16-
K) and $79.95 assembled and
ready for installation (XM-16-A).
For additional information, con-
tact Marchand Electronics inc.,
1334 Robin Hood Lane,
Webster, NY 14580; Tel:
716-265-4930.
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BNC CABLE
ASSEMBLIES

The 2249 Series of BNC cable
assemblies from Pomona fea-
ture extra-long, stress-relieved
PVC boots molded directly onto
the cable jacket and connector
body. That design has the ad-
vantages of stress protection to
prevent failure from éxcessive
bending, flexing, and twisting,
and weather-resistant seals be-
tween the cable and connector.
The cable assemblies are avail-
able in four RF cable
categories: The 50-ohm
RG58C/U has a 4.95 mm
(0.195-inch) outside dimension;
the 75-ohm RG59B/U has a
6.15-mm (0.242-inch) outside
dimension; the 50-ohm RG174/
U has a 2.54-mm (0.100-inch)
outside dimension; and the 93-
ohm RG62A/U, 6.15-mm
(0.242-inch). Cable ends in all
four categories are identical.
They feature crimp BNC male
connectors with tarnish-resis-
tant, gold-plated brass center
contacts and molded, black
PVC boots. The cable assem-
blizs have a maximum
operating voltage of 500-voits
RMS at 50 °C (122°F) max-
imum.

PROTECTIONS

While watching rental
movies, you will notice an-
noyln? periodic color
darkening, color shift, un-
wanted lines, flashing or
jagged edges. This is
caused by the copy protec-
tion jamming signals em-
bedded in the wvideo tape,
such as Macrovision copy
protection, Digital Video
Stabilizer: RXli completely
eliminates all copy protec-
tions and jamming signals
and brings you crystal clear
pictures.

@ Easy to use and a snap
to install

@ State-of-the-art In-
tegrated circuit technol-

[ ] ?gg% automatic - no

need for any
troublesome adjust-
ments

@ Compatible to all types
of VCRs and TVs

@ The best and most excit-
ing Video Stabilizer In
the market

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPY

WARNING :

SCO
Electronics and
RXIl dealers do
not encourage
people to use
the Digital
Video Stabilizer
to duplicate
rental movies
or copyrighted
video tapes.
RXll is in-
tended to stabi-
lize and restore
crystatl clear
icture quality
or private
home use only.

@ Light weight (8 ounces)
and Compact (1x3.5x5")

@ Beautiful deluxe gift box

® Uses a standard 9 Voit
battery which will last 1-
2 years,

( Dealers Welcome )

ToOrder: $59.95 ea + $4 for FAST UPS SHIPPING

1-800-445-9285 or 516-568-9850
Visa, M/C,COD M-F:9-6 (battery not included)
SCO ELECTRONICS INC.
DeptcpE121581 W. Merrick Rd. Valley Stream NY 11580
Unconditional 30 days Money Back Guarantee
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 DESCRAMBLERS
‘How You Can Save Money on
‘ ‘Cable Rental Fees
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1Unit S+

BEST Super Tri-Bi Auto/

Var. Gain Adjustment $119.95.385  US Cable’ll Beat
Jerrold Super Tri-Bi ...

$109.95..879 _A'n'yoness Pl‘ic.e_
T T S
T $109...7  Advertised in

Panasonic TZPC145... $99.95..579  this Magazine!
Stargate Converter...... $95........569 o
Digital Video Stabilizer, $59.95....829
Wireless Video Sender..$59.95....849.95
30 Day Money Back Guarantee
FREE 20 page Catalog
Visa, M/C, COD or send money order to:

U.S. Cable TV Inc. Dept. KPE121
4100 N. Powerline Rd., Bldg. F-4
Pompano Beach, FL 33073

1-800-772-6244

For Our Record
I, the undersigned, do hereby declare under g)enalty of perjury
that all products purchased, now and in the future, will only be
used on Cable TV systems with proper authorization from
local officials or cable company officials in accordance with all
applicable federal and state laws. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL
AND CIVIL PENALTIES FOR UNAUTHORIZED USE.

Date:
Signed:

No Florida Sales!
CIRCLE 11 ON FREE INFORMATION CARD

1661 H3GW3034

-
w



POPULAR ELECTRONICS

-
E-N

LEARN

to
Cean/ MAINTAIN/ RepAIR
CAMCORDERS

HUGE EXPANDING MARKET!

Work from your home - part-time or rull tine
No prior experience needed — Average mechanical
ihility onlv requirement tor vour success! Over 145
nullion camcorders muse — Over 5 million expected
to be sold i 1997 alone!

1t is a fact that the vast majorty of Camcorder
matliunctions gust like VORS' are duc 1o simple me
chamcaltallure. We canshow vou how to casily tin

those breakdowns and earn an v crage ot $85 00/H)
while working at hone!

Get In Now - Soon camcorders will be fike VORS
1 e one i almost evers home

For 1 capmcorder cleaning job yvoucancarn $65 00 1or
loss than 30 minutes work

Foracamcorderrepair job you canearnover $ 100 00

Free iNFORMATION PackacE Call or write:
1569
Inc
. PEC
29
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The 2249 Series of cable
assemblies, in 1-9-piece quan-
tities, range in price from $9.90
to $19.00. For more information,
contact ITT Pomona, 1500 East
Ninth Street, P.O. Box 2767,
Pomona, CA 91769-2767; Tel:
714-623-3463; Fax:

714-629-3317.
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AUTOMATIC LIGHTS-
OFF SWITCH

For those who are tired of nag-
ging the kids about turning off
lights when they leave a room,
Heath-Zenith has introduced the
SL-6102 Reflex Auto-off Switch.
The switch fits in a standard
electrical switch box and re-
quires only the connection of
two wires to the existing line. An
adjustable timer lets you pro-
gram the switch to turn lights off
from one to 30 minutes after
you've left the room. A hidden
selector switch is used to set
the time control period. Once
the switch is installed, you can
place any decorative outlet

cover over it. Once the switch is
activated, the lights begin flash-
ing 24 seconds before turning
off. You can keep the lights on
continuously by pressing the
switch for a slightly longer
period of time. The switch con-
trols up to 500 watts of
incandescent lighting. it is in-
tended for indoor use only, and
cannot be used with three-way
circuits.

The model SL-6102 Reflex
Auto-Off Switch has a sug-
gested retail price of $12.97. For
further information, contact
Heath Zenith Reflex Brand
Group, 455 Riverview Drive,

Benton Harbor, M| 49022.
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DIGITAL LCR BRIDGE

For use in production lines, lab-
oratories, research, and circuit-
prototype development, Protek’s
motel B-800 digital LCR bridge
measures inductance, capaci-
tance, resistance, and
dissipation factors with a high-
accuracy 3'z-digit display for all
parameters to 1999 (maximum).
The instrument will automat-
ically select parailel or series
equivalent circuitry, and pro-

duces rapid response
measurements of components
and circuits. The model B-800
also has a range changeover for
automatic manual modes. It has
a 1-kHz ( +5%) measuring fre-
quency, a one-second
measuring time, and a sampling
rate of approximately ten times
per second.

The model B-800 digital LCR
bridge, which comes with a two-
year warranty, costs $895. For
more information, contact Pro-
tek, P.O. Box 59, Norwood, NJ
07648; Tel: 201-767-7242; Fax:

201-767-7343.
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EMF METER

If you are concerned about the
potential health risks that have




FIE DSTRENGTS

been linked to exposure to low-
frequency electromagnetic
fields (EMF), Theta Sciences’
HFS-Model 1V field-survey
meter can put your mind to rest.
It warns you of the locations and
strengths of electromagnetic
fields in your home and office,
and tells you how far away you
should keep to be safe. The
battery-operated, handheld unit
is easy to use to test everything
from your alarm clock to your
microwave oven.

The HFS-Model IV costs
$75.00 plus $3.00 shipping and
handling. For additional infor-
mation, contact Theta Sciences
Inc., 11835 Carmel Mountain
Road, Suite 1304-413, San Di-

ego, CA 92128.
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ULTRA-SMALL
PERSONAL
COMPUTERS

Offering full iBM AT and 386SX
compatibility in a package no
larger than the average hard-
cover book, Flytech Tech-
nology’s Carry-1 9000 Series of

personal computers provide up
to 4 megabytes of RAM on the
motherboard; a high-density
floppy-disk drive; a hard drive
ranging up to 80 megabytes in
size; and an expansion slot for
a half-length modem, network-

ing card, or other customizing
expansion card. An optional
LAN adapter connects the sys-
tem to a network through the
parallel port. (Two serial ports
are also provided.) Each system
comes with the Carry-1 mini-
keyboard, which has 101-key
functionality with only 81 keys.
Nire-inch monochrome and
nine- and ten-inch color
monitors are available options.
According to the company, the
small-scaled keyboards and
monitors make the complete
Carry-1 desktop systems the
smallest in the industry. Each
system comes with a padded
camrying case, a mini tower
stand, a user's manual, a DR
DCS manual, and diskettes.
The Carry-1 9000 Series of
book-sized personal computers
range in price from $400 for a
complete XT-type system with
monochrome monitor and one
floppy drive to about $3000 for
a 386SX Super VGA system
with 4 megabytes of RAM and
an 80-megabyte internal hard
drive. For further information,
contact Flytech Technology,
3008 Scott Blvd., Santa Clara,

CA 95054.
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CAR SECURITY
SYSTEM

Featuring a compact receiver
designed for under seat or
dashboard installation, Black
Widow's Series 4 automotive
alarm can be armed or dis-
armed by remote control. When
the alarm is set off, the system’s

120-dB siren sounds for 45 to
60 seconds, and then automat-
ically resets and continues to
monitor all entries. Other fea-
tures include two remote
transmitters with audibie chirp, a
starter-disable relay, flashing
LED status indicators, a manual
override switch, power door-lock
output, built-in entry-violation
memory, a wiring harness with
fuse and fuse holder, 360-de-
gree shock sensor, and a glass-

Earn Your B.S. Degree
in
ELECTRONICS
or

COMPUTER

By Studying at Home

Grantham College of Engineering,
now in our 4lst year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax, 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 Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and Clanguages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, and much more.

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

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

[ ]

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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break sensor. The Series 4 can
be upgraded by adding one or
more of the available options,
which include a mass-motion
sensor, a power door-lock actu-
ator, a starter disabler, and
battery backup.

The Series 4 remote car se-
curity system has a suggested
retail price of $199.00. For addi-
tional information, contact Black
Widow Security, 12753 Moore
Street, Cerritos, CA 90701; Tel:
213-404-9998; Fax:

213-404-9698.
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1.3-GHz
MULTIFUNCTION
COUNTER

Particularly well-suited for use in
the communications industry,
B&K's model 1856 multifunction
counter makes accurate and re-
peatable measurements of
radio-transmitter frequency up
to the microwave range and
exceeds the FCC standards for
adjusting transmitter frequency,

| g B q

as required for radio stations or
land mobile, radio telephone
transceivers. Because its range
extends to 1.3 GHz, the 1856
even covers the cellular-phone
channels. The instrument's pre-
cise TCXO (temperature-
compensated crystal-oscillator)
timebase that has 0.5-PPM sta-
bility at 23+ 5 °C and 1-PPM
stability from 0 to 50 °C. The
instrument has frequency,
period, period-average, and to-
talize functions. Period-
measurement capability allows
accurate very-low-frequency
readings, for measuring tone
encoding frequencies used in
many types of communications
systems. In the totalize mode,
pulses from 5 Hz to 10 MHz are
counted up to 99,999,999,
which is useful in counting the
number of operations performed
by production machines or in
quality-control tests. Reset and
hold can be activated using a
front-panel switch or using a
remote start/stop input. For
plant maintenance, the 1856
meets the needs for testing and

repairing electro-mechanical de-
vices, low-frequency audio
circuits, and control circuits. A
detachable power cord, sche-
matic, parts list, spare fuses,
and a user's manual are in-
cluded.

The model 1856 1.3-GHz mul-
tifunction counter has a
suggested list price of $495. For
further information, contact B&K
Precision, 6470 West Cortland
Street, Chicago, IL 60635; Tel:

312-889-1448.
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PERSONAL
CONTROLLER

A tiny, single-board controller
from Blue Earth, dubbed the
Micro-440 is designed for indus-
trial control, home automation,
data-acquisition, and OEM ap-
plications. Based on a 12-MHz
Intel 83C51FB microcontroller,
the Micro-440 can be pro-
grammed from a terminal or PC
for on-line or remote stand-
alone operation. On-chip soft-
ware allows it to be
programmed in either BASIC or
8051 assembly language. In ad-
dition to its 16-kilobyte ROM,
the device includes 32 kilobytes
of battery-backed CMOS static
RAM, which can be used store
programs, operating param-
eters, and collected data. A
RAM write-protect feature can
be used with BASIC file com-
mands to lock in user programs
for automatic execution.

The real-time clock/calendar
allows event recording or other
date- and time-based opera-
tions. A total of 14 digital /O
lines can be used to monitor
switches and contacts or to
drive transistors, relays, etc.
Dual RS-232C serial ports allow
simultaneous communication
with a PC and a printer. An

expansion port can be used to
add memory or 1/O to the base
unit. Up to eight analog inputs
can be used to read tempera-
ture, pressure, or other 0—5-voit
sensors. The Micro-440 can be
powered from almost any 6—16-
volt DC source. A lithium back-
up battery maintains the RAM
and clock for more than 10
years.

The Micro-440 controller is
priced at $199; OEM versions
start at $99 in 1000's. A com-
plete system-design package—
including the Micro-440, Macro
Assembler, Symbolic Debugger
and Utilty programs, user man-
vals (1100 pages), plug-in type
DC power supply, an applica-
tions module, and PC cable

costs $399.
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PARALLEL PORT /O
CONVERTER

You can connect your |IBM to
the outside world—use it to turn
on lights or alarms, or to control
relays that can turn on any
device—with B&B Electronics’
model PPIO parallel port input/
output converter. The device
lets you interface your PC-com-
patible computer’s parallel port
to eight discrete inputs or out-
puts. Any of the eight 1/O points
can be used to control voltages
as high as 50 volts DC with a
threshold of 2.5 volts. The input

lines can be used to monitor
thermostats, relays, or anything
else that has a contact that can
be opened or closed. The PPIO
comes with complete instruc-
tions and sample programs,
written in BASIC, Pascal, or C,
which can be used to test the
device and to display the status
of the I/O pins. Parts of those
programs can be incorporated
into your own programs to make
interfacing with the PPIO easier.
The sample programs are also
intended as learning aids for
writing your own code to do a
similar job.

The PPIO parallel port input/
output converter costs $99.95.
A power supply {(model 232PS)
is available for $14.95. For more
information, contact B&B Elec-
tronics Mfg. Co., 4000 Baker
Road, P.O. Box 1040, Ottawa, IL

61350; Tel: 815-434-0846.
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CAR CASSETTE
PLAYER

The Optimus AM/FM auto cas-
sette player from Radio Shack
provides 22 watts of power per
channel and features a high-
performance digital tuner that
assures accurate, drift-free re-
ception. For quickly tuning
favorite stations, there are 30
station presets that can be easi-
ly sampled using the one-touch
memory-scan feature. The auto-
reverse cassette player has a
metal-tape selector for playing
Type IV tapes and built-in Dol-
by-B noise reduction. The
Optimus' loudness control
boosts high and low frequencies

when the player is set to low
volume levels. Other features
include a local/DX signal en-
hancer for locking onto weak
signals, a fader for balancing
the front and rear sound levels,
line-input/line-output jacks for
connecting an additional ampli-
fier or equalizer/booster, a
remote-mount CD input terminal
with %&-inch mini-plug jack for
connecting a portable CD player
to the system, a noise-suppres-
sion choke that reduces or
eliminates noise that is caused
by the vehicle’s electrical sys-
tem, and a “key-off release” to
protect cassette tapes that are
left in the player when the car is
turned off.

The Optimus AM/FM auto
cassette player {(Cat. no.
12-1944) retails for $199.95, and
is available from Radio Shack
stores nationwide. For more in-
formation, contact Radio Shack,
Division of Tandy Corporation,
700 One Tandy Center, Fort

Worth, TX 76102. [ |
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By John J. Yacono

Triacs and
Power Control

while back, | received

a letter from someone
that had a question about
a Triac-operated project
that appeared in this mag-
azine. Apparently the
sender was concerned that
once a Triac was activated,
it wouldn't shut off unless
the power was cut off. That
letter and another (which
will appear here this month)
prompted this months top-
ic: Triacs and power control.
As usual, Il throw in a circuit
with an inventive twist to
further illustrate their opera-
fion before we get 1o this
month’s letters.

Triacs are useful devices
because they can switch
current on, They are multi-
layered three-terminal sem-

MT 1

MT 2

Fig. 1. Triacs are multi-
layered, three-terminal
semiconductor devices. Each
terminal has a different
Sfunction.

iconductor devices. The
three terminals consist of a
gate and two “main termi-
nals” (denoted G, MT1, and
MT2, respectively) as shown
in Fig. 1. When using Triacs,
don't get confused be-
tween the two main
terminals, thev perform en-
tirely different jobs in most
circuits, Always remember
that MT1 is always illustrated
Closer fo the gate in a
schematic.

To help you to under-
stand how they do their job,
take a look at Fig. 2, which
is @ “characteristic curve” of
a Tiiac. The plot illustrates
the relationship between

current () flowing from one
main terminal to the other
and the voltage (V) across
them. Let’s consider quad-
rant I—the upper right—of
the graph first. That’s where
the conventional current
flows from MT2 to MT1, and
the voltage at MT2 is more
positive then the voltage at
MT1.

As you can see, the main
terminals do not conduct
significant amounts of cur-
rent until the voltage
reaches a certain value
called the "breakdown volt-
age.” At that point, the
Triac’s resistance suddenly
drops, allowing current to
flow freely with very little
voltage drop across the
main terminals. The Triac is
then said to be “"on.” As you
can see, that behavior
forms a “"knee-bend” in the
characteristic curve, Cur-
rent will continue to flow in
such an uninhibited fashion
unless it falls back down
into the knee-bend region.
The current level at that
transition point is called the
“holding current” because it
is the minimum current
needed 1o hold the Triac
on.

If a voltage is applied to
make the gate more
positive than main-terminal
1, current flows through the
gate. The flow of gate cur-
rent causes a decrease in
the value of break-down
voltage needed to turn on
the Triac. You can increase
the gate current to the
point where the knee-bend
is hardly noticeable. At that
point, it only takes a small
voltage across the main ter-
minals to turn on the Triac,
so the Triac acts like a low-
value resistor. That is called
“quadrant-| operation.”

The same knee-bend be-
havior can be seen when

the polarity of the voltage
across the Triac is reversed,
which is represented by the
lower half of the plot. In that
situation, applying voltage
to the gate still reduces the
break-down voltage, but
the gate voltage must be
more negafive than main-
terminal 1. As you may have
guessed this is called quad-
rant lil operation.

For the sake of simplicity
and brevity, | won't discuss
quadrant Il and quadrant vV
operation since not all Tri-
acs can operate in those
modes. Suffice it to say that
for such operation the
gate-voltage polarity will
be just the opposite of what
it is for the quadrant | and
quadrant lll modes.

If you use a Triac to con-
frol the flow of current in a
60-Hz AC circuit, since the
current drops below the
holding-current level 120
times a second (i.e, during
each alternation of the AC
line), the Triac must be
turned back on 120 times
each second.

Furthermore, the gafe
voltage must be positive
with respect to M1 when
MT2 is more positive than
MT1, and negative with re-
spect to MT1 when MT2
becomes more negative.
That is almost always ac-
complished by connecting
some electrical component
or components between
MT2 and the gate. That has

- the effect of pulling the

gate voltage toward MT12,
and thus away from MT1,
providing the necessary
potential with the right po-
larity between the gate
and MT1.

A good example of that
technique is shown in Fig. 3.

 In that circuit, when the LED

in the optoisolator receives
current it lights up. The light
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Protel Easytrax 2~

Outstanding value in Printed Circuit Board/CAD
for your Macintosh and PC

Protel Easytrax 2 is a new, low-cost design package for PC and
Muacintosh users that includes everything required to produce
professional quality Printed Circuit Board artwork.

Our casy-to-learn menu-driven design system breaks the “expert
barrier’-yvou'll be designing in minutes, not hours. Our
comprehensive tutorials guide you through the program’s extensive
features that take the tedium out of board layout.

« Comprehensive library of Through-hole devices

sl - - = Gerber photoplotting and N/C drill tapes

_____ + On-the-fly library components creation
« Intelligent Pad to Pad autorouting
« Switchable Metric/ Imperial grid
* Auto-panning

« PostScript " printing

» Powerful user-definable Macros
« Independent print/plot program
e Multi-layer boards of up to 32 X 32 inches.
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money back guarantee. Prices start at
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Fig. 3. Triacs can be controlled by low-power circuits through
Triac-driver optoisolators as shown here.
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Fig. 4. This circuit to generate a trigger signal for a Triac looks
odd, but it works very well. The diodes provide the Triac gate
with a voltage-limited gate signal.
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Fig. 2. This is the characteristic curve of a Triac without gate
current. It is a plot of the voltage across the main terminals

versus the current through them.

it produces reduces the re-
sistance of the photo-
sensitive Triac driver pack-
aged with it. That pulls the
voltage of the gate closer
to the voltage of MT2, turn-
ing on the Triac.

However, there is a way
to apply a potential of the
right voitage and polarity
between MT1 and the gate,
without the assistance of
MT2. The circuit in Fig. 4
demonstrates the concept.
Ignoring R1 for the moment,

if a device plugged into
SO1 starts to draw current,
the current flows through
the diode network. Current
will flow through one string
of three diodes during
positive alterations of the
AC line, and through the
others during negative al-
ternations.

As you probably know,
there is a voltage drop
across any diode even
when it's forward biased. For
common rectifying diodes,

that forward-voltage drop is
around 0.8 volts. So when
the three diodes on the left
are forward biased, each
drops 0.8 volts, giving a
total of 2.4 volts across the
entire string of three (3 x
0.8). When the string of di-
odes on the right is forward
biased, it also drops a total
of 2.4 volts, but with the
opposite polarity.

That voltage looks very
much like an AC square-
wave if viewed on an
oscilloscope. That square-
wave is sent to the gate of
the Triac and used as a
frigger signal. To summarize,
if current flows through the
device connected to SO1
the diode network supplies
the Triac with a voltage-
limited gate signal of the
proper polarity. The Triac
then turns on and supplies
power to SO2.

There are brief intervals
when the voltage across
the diodes is above —2.4
voltfs, but below +2.4 volts.
During those fimes both sets
of diodes do not conduct.
That would cause the Triac
to shut off briefly once the

current through the main
terminals fell below the
holding-current value. Re-
sistor R1 allows some
current to flow during those
intervals so the Triac can
deliver almost continuous
current to SO2. Note that R1
can be a low-wattage unit
because it never sees more
than = 2.4 volts.

The nice thing about the
circuit is that it will supply
the same gate signal to the
Triac regardless of the load
connected to SO1. There is
another advantage that is
not readily apparent: the
timing of the gate signal is
S0 precise that the Triac
generates almost no elec-
frical noise when it turns on
(an annoying characteristic
of most Triac-based circuits).

| use a circuit based on
this strange concept to
power my computer set-up.
My computer is plugged
into SO1 and its peripherais
are plugged into sockets
controled by a Triac just like
SO2 is. | leave ail the pe-
ripheral’s power switches in
the “"on” position so when
my computer draws current
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(ie. is turned on) the pe-
ripherals "come to life” as
well,

If you plan to play with
Triacs, there are a few safe-
ty precautions that you
should follow: First, any con-
nections that carry heavy
current should be made
with 12-gauge wire. Also,
keep in mind that substan-
fial current through a wire
junction tends to raise its
temperature. Since solder
will melt at relatively low
temperatures, any connec-
tions between leads
carrying respectable cur-
rent should be made with a
wire nut, not solder. Last, it's
always a good idea to add
a heat sink to all Triacs that
you use.

Now lets look at a few
power-control circuits sub-
mitted by some of you
readers. As usual, their
efforts will be rewarded
with a Think Tank Il book, or
something similar from our
selection.

WHAT IS IT?

I have a circuit (see Fig.
5) that | found recently at a
yard sale. | bought it for
only $1, but 've spent $100
in pure agony trying to fig-
ure it out. It seems to
reduce the power to lamps
and also works well as a
wattage control for my sol-
dering iron. Before | got it,
my soldering iron would get
hot enough to lift the tfraces
right off a circuit board.

| really like the circuit be-
cause it adjusts my
soldering iron from very low
heat for IC’s, to very high
heat for chassis-grounding
connections. Maybe this cir-
cuit would be of great use
to other technicians, if onily |
knew what type of transistor
TR1 was. Please help if pos-
sible.

—James Lancaster,
Waco, TX

No problem (especially
since you provided the ECG
number)! The part you've
labeled TR1 is a Triac. It
receives a gate signal from

(o —0
:21 TR
. ®
117 vAC L TO LOAD
SOURCE
NE1
R3
{ 1K
— ’I . A AAL M 0
o 100K
AAA
WA
R2
330K

Fig. 5. This circuit is very useful for controlling power to lamps

and soldering irons, but what is TRI?

a delay circuit composed
of C1, R1, R2, and R3 at the
junction of C1, R1, and R2.
MT1 is connected fo the AC
line and MT2 is connected
fo the load. The delay cir-
cuit turns on the Triac during
each alternation of the AC
waveform. The longer the
delay circuit takes to frigger
the Triac (which is deter-
mined by the setting of R1),

the later the Triac turns on
in each alternation. The
later the Triac turns on, the
less average power is deliv-
ered to the load.

KEEPING IT COOL

| installed a compact ice
maker in an enclosure be-
neath my wet bar. When
making a large amount of
ice cubes, the cabinet be-

R1*
2Q

AAA

G TR

ﬁ )E ECG 5616 4
MT2

*SEE TEXT

S01-b
COMPRESSOR

Fig. 6. When this Triac circuit senses current flow through SOI-
a, it activates the device plugged into SOI-b. The values of the

resistors must be chosen for the specific devices to be plugged in.

U2
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R2 5
20K 5T J_.
"T.'! = -
9 3]z |
&l
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Fig. 7. This handy timer circuit has a turn-on delay and a turn-
off delay. You can modify the circuit by replacing the optoisolator
with a Triac-driver type and a Triac to control AC devices.

came unduly warm, My
solution was to have the ice
maker turn on an exhaust
fan when it operates. My
first idea was to connect
the fan supply leads directly
across the ice-makers com-
pressor motor. Upon
inspection, that proved to
be more of an undertaking
than it originally seemed.
My ultimate solution was to
have a Triac turn on the fan
when friggered by the cur-
rent drawn by the ice-
maker’s compressor motor
(see Fig. 9).

In the circuit, the value of
R1 (2 ohms) was chosen so
that the current to the com-
pressor (about 2 amps)
develops 4 volts across it. |
used two 1-ohm 25-watt
aluminum-cased resistors in
series to produce that resis-
tance: Their high wattage
allows them to withstand
the current surge of the
compressor.

Resistor R2 is used to limit
the current surge to the
gate of the Triac, and was
also selected for my par-
ficular application. The Triac
was selected to easily han-
dle the power requirements
of the fan.

linstalled R1 in the bot-
tom of a 2-inch deep metal
duplex outlet box that acts
as a heat sink for R1 and
the Triac (which is insulated
from the box with a mica
wafer). The sockets are on a
standard duplex unit with
the jumper tab on the hot
terminals removed so that
the sockets operate inde-
pendently.

—James W Dowell,
Chula Vista, CA

Very nice. Everybody
should keep in mind that
this circuit was designed
only for your particular
compressor and fan. To use
it on other equipment will
fake some experimentation
on the part of the builder.

A SUPER TIMER
I've been reading Popu-
lar Electronics for several
(Confinued on page 86)
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The Importance
f Setting
Standards.

Wmout standardization in electronics,
television wouldn't be seen, radio wouldn’t be heard, computers
wouldn’t share information.

Fortunately the Electronic Industries Association (EIA) has been setting
electronics standards since 1924 for everything from early tube radios
to today’s cellular telephones and stereo TV’s.

Standards create markets and jobs. Today EIA, an internationally accred-
ited standards making body, is helping to make HDTV a reality by working
with the federal government and other industry organizations, to develop a
timely, uniquely American transmission standard. For home automation,
ElA also is close to completing a standard which will permit all home
electronic products to communicate with each other.

Our more than 1,000 member companies are manufacturers representing
every facet of the American electronics industry—from defense
to consumer products.
EIA is proud of the contributions it has made through its standards making
precess toward the growth and vitality of the U.S. electronics industries.

Setting the standard for more than 66 years.

ELECTRONIC INDUSTRIES ASSOCIATION

1722 Eye Street, N.W., Suite 300, Washington, D.C. 20006




BY JOHN YACONO

is worth a thousand words. That

adage isjustas true in electronics as
it is in any other endeavor. In fact, the
importance of “seeing” how a device
operates prompted the development
of oscilloscopes fairly early in this “age
of electronics.” To further the usefulness
of oscilloscopes, some models today
incorporate a “component-checking”
feature. That innovation allows the
scope to plot the “characteristic curve”
of a component.

Essentially, a characteristic curve—a
plot of voltage across a device versus
the current through it—is the signature
of the component. It reveals the most
intimate details of a part's operation
while its working. In fact, if you can gen-
erate a curve and know what to look
for, you can determine all the informa-
tion that you'd normally find in a
databook. What's more important is
that your measurements will really
mean something—they'll be applica-
ble to the device you have on hand
and not just a databook pipe dream.

By comparing the measurements
that you make to the component’s
specifications or to the curve of a defi-
nitely healthy unit that you have on
hand, you can determine exactly how
the partis (or isnt) working and whether
its functioning suitably. Such informa-
tion is useful for both troubleshooting
circuits and selecting components of
reasonable quality. That is great for
checking out semiconductors that fest
fine on your multimeter, but fail in a cir-
cuit,

Such a feature also allows you to de-
termine the important characteristics
of reactive components (impedance,
resistance, reactance, component val-
ue, and Q-factor). So basically, a scape
can take the place of a capacitance
meter and an inductance bridge in
low-budget electronic workshops.

A plain oscilloscope allows you to ob-
serve a component’s operation in a cir-
cuit, but most of them (especially in the
hobbyist price range) can't provide you
with a characteristic curve. If you don't
know precisely how a compongent
should be acting in a circuit point-by-
point, a no-frills oscilloscope will be of
no help.

Test-equipment manufactures are
providing more and more 0Os-
cilloscopes with a component-checker

I 1t has often been said that a picture

SIGNATURE

Popular
Electronlcs

DECEMBER 1991
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TRACER

Build an inexpensive precision component checker that

will put your oscilloscope on an even footing with the

newer models, replace some of your test gear, and teach

you to interpret characteristic curves in the process.

feature that allows them to plot the
characteristic curve. But that doesn't
help those of us who are not prepared
to invest in @ new scope. That's where
the EZ-Curve oscilloscope accessory
described in this article comes in; it can
provide any oscilloscope with the abil-
ity to generate characteristic curves.
Even an old scope can be used with
the accessory, aslong asithas atleasta
60-Hz bandwidth and X-Y mode (those
are pretty meager requirements).
Among the device’s features are
built-in current limiting (to automat-

ically protect sensitive components),
an adjustable current scale, and a de-
sign that can easily be altered to ac-
commadate any special requirements
that you might have.

Even though its a precise test-instru-
ment add-on, the EZ-Curve is a tfrouble-
free project to build. The parts required
for the accessory are common and
can probably be found in your junkbox
or, at the very least, at your local elec-
tronics-parts store. It can be built and
adjusted in one evening, sO you can
put it to use almost immediately.
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Fig. 1. This is a simple block diagram of
the EZ-Curve. Current-limited AC signals
are passed through both the device under
test and a precision resistor to yield
current and voltage readings.

In this article, we'll not only tell you
how to build and adjust the EZ-curve,
we'll also tell you what general charac-
teristics to look for when testing the
more common semiconductor and re-
active components, and how to mea-
sure their important attributes. But lets
start by discussing the circuit.

The EZ-Curve Principle. The EZ-
Curve circuit is a bit unusual in ap-
pearance, so its a good idea to first
present a block diagram of it. As shown
in Fig. 1, the circuit is basically an AC
signal source connected in series to an
active current-imiting circuit. the de-
vice under test, and a precision resistor.

As was mentioned, the current limiter
is present to keep the current through
the component being tested downto a
safe level. An active current limiter was
used instead of a simple resistor be-
cause a resistor would've limited the
maximum voitage available to the de-
vice under test. That would be undesira-
ble for testing certain components that
require more voltage (such as Zener
diodes).

Since everything is connected in se-
ries, the current flowing through the re-
sistor is equal to the current through the
component under test. According to
Ohm’s Law, the voltage across the re-
sistor is proportional to the current
through it. By connecting an os-
cilloscope across the resistor, you can
watch the voltage and thus the current
rise and fall as it flows through the com-
ponent under test and the resistor. Note
that we used a lower case “i” and *V' in
Fig. 1 to indicate that those quantities
vary with time,

You can make it easy to read the
current right off the oscillosccpe if you
select the value of R wisely. For exam-

5000
03 S 44 1
1Na001 / _
R2 1NA00T 35| comPONENT |
100Q 1% " > TEST
A - ,[ TeRiNALS
R3 J
0
1KQ 1% o
b — s : :
R4 1mAN
| joc 7 mav
i - " 2 -
CURRENTVERTICAL VOLTSHORIZONTAL

Fig. 2. In the actual EZ-Curve circuit a transformer is the signal generator, a voltage
regulator acts as a current limiter, and the precision resistor is switch selectable.

PARTS LIST FOR
THE EZ-CURVE

SEMICONDUCTORS
Ul—LM317 adjustable voltage regulator.
D1-D4—IN4001 rectifying diode

RESISTORS

(All fixed resistors are Ys-watt, 1% units
unless otherwise noted.)

R1—33,000-ohm, 5%

R2-—100-ohm

R3—1000-ohm

R4---10,000-ohm

R5—500-ohm, multi-turn potentiometer

ADDITIONAL PARTS AND MATERIALS

J1, Y2—Male BNC connector

J3, J4—Banana jack

NE1—NE-2H neon indicator

Si, S3—SPST switch

S2—SP3T rotary switch

PL1—AC plug and line cord

T1-—12.6-volt, 300-mA, power
transformer

Perfboard material, coaxial cable, project
case, wire, solder, etc.

ple, if R is 1 ohm, by Ohm’s Law:
v=ix1=i

50 a 1-volt reading on the scope would
mean 1 ampere of current is flowing
through the component, a 2-volt read-
ing indicates 2 amps, etc. The voltage
across the component under test can
be viewed by simply attaching an os-
cilloscope input across the compo-
nent.

Now let’s say that you put your scope
in X vs. Y mode, and you supply the X
input with the voltage across the com-
ponent, and the Y input with the volt-
age across the resistor. The signal
source will supply the component with
a current-limited AC sinewave, causing
the scope to display the characteristic
(V vs. l) curve. Why, you ask? Because
the voltage across the device is pre-
sented to the X (horizontal) input, and a
voltage proportional to the current
controls the Y (vertical) input.

There is one catch, however: Scope
inputs have a common shield—the
shield of one input is electrically con-
nected to the other via the chassis. So
the shield on both inputs must be con-
nected at the junction between the de-
vice under test and the resistor. The
catch is that the polarity of the resistor
will be opposite that of the component,
causing the X axis to flip around; its
positive side will be on the left and its
negative side on the right. That is an
aspect of commercial units as well as
ours and can only be overcome at the
expense of accuracy (and money).

Quite honestly, it wouldn't even mat-
ter if the characteristic curves came out
upside down. What is important is that
the user must know what to look for
when viewing a curve, and we'll get
into that a little Iater.

A Look at the Circuit. A schematic
diagram of the EZ-Curve circuit is shown
in Fig. 2. In that circuit, transformer T4
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Fig. 3. Resistors produce the most boring
characteristic curves. The inverse of the
slope is the resistance.

acts as avery simple AC signal source. It
receives its power from PL1 via the
power switch $1. A neon lamp, NE1, is
included in the circuit to indicate that
the unit is on.

Resistors R2—R4 are precision units
that take the place of R in Fig. 1. Switch
S2 allows you to choose one of those
resistors to get the scale you wish. For
example, if you select R3, then a 1-volt
reading on your scope indicates a 1-
mA current flow. The voltage across that
resistor is sent to the scope’s Y inout
through BNC connector J1.

Integrated circuit U1is the active cur-
rent-limiting device. It is an LM317,
which is normally used as an adjustable
positive-voltage regulator, but it can be
used as a current regulator when wired
as shown. Multi-turn potentiometer RS
sets the maximum current level that the
regulator will permit.

The LM317 is a DC device, even when
used for current regulation, so diodes
D1-D4 are used to steer the AC flowing
through the rest of the circuit into the
regulator with the right polarity. Keep in
mind that only the regulator receives
DC, the rest of the circuit is AC. The ac-
tive current limiter can be removed
from the circuit (shorted) by closirg S3.
That is useful for testing reactive de-
vices, which don't require current limit-
ing and yield a more informative curve
without it.

The component that you wish to ex-
amine should be connected to the
component test terminals, J3 and J4.
The voitage across the component is
made available to the scope’s X input
via J2.

Construction. Building the EZ-Curve
couldn't be easier. That's because so
few components are involved. We used
a piece of perforated construction
board and point-to-point wiring fo do

the job. Follow Fig. 2 as a wiring guide.

First mount all of the small compo-
nents on the board, but be sure to leave
enough room to mount the transformer
on the board as well—leave the trans-
former for last, because it's easier to
work on the board without T1s added
weight. We used a PC-mounting poten-
tiometer for RS because it must be ad-
justed only once in the initial calibration
of the unit. Therefore, you don't have to
have front-panel access to that control.

We included an on/off switch (51) and
neon power-on indicator (NE1) in our
prototype. If you don't have them on
hand, or don't wish to go for the added
expense, then it is perfectly alright to
leave them out. In that case, just re-
member to unplug the unit when notin
use.

Switch §2 must have at least three
positions. Although the one in our pro-
totype has a lot more than three, we
used it because we had it on hand. You
can use whatever switch you have on
hand, or purchase an appropriate one.

Although shielding is not required on
the connections to J1 and J2, we used
lengths of shielded cable because it's
easier to attach the required BNC con-
nectors to that kind of wire. The BNC's
connect to your oscilloscope inputs.

Two binding posts (J3 and J4) are
used to connect the component under
test to the EZ-Curve. They should be
mounted for easy access on the front
panel of whatever cabinet you use so
that inserting a component to be test-
ed is as simple as possible.

The size of the cabinet is determined
by the overall size of the board and the
height of the transformer. Since shield-
ing is not a concern, you can use what-
ever kind of cabinet you like—plastic,
metal, etc. The cabinet we used is best
suited for front-panet mounting of the
controls. However, depending on the
cabinet you use, they can be mounted
wherever it's most convenient.

Adjustment and Operation. The cur-
rent limiter needs to be adjusted before
you use the unit. If not adjusted properly
you could damage the precision re-
sistors as well as any component you try
to test. Stick to the easy adjustment pro-
cedure that follows and no harm will
befall you.

Start by connecting an ohmmeter
across R5. Adjust that potentiometer to
125 ohms and remove the ohmmeter.
Plug the circuit in and turn it on. Switch
the scale control (§2) to the 1-mA/V po-
sition and make sure $3 is open. Con-
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Fig. 4. A diode’s curve reveals all of its
important characteristics. The sharpness
of the knee bend is important.

nect J1 to an input on your scope (the
scope should not be in X vs. Y mode
right now). The scope should display
nothing at this time.

Connect (read that “short-out”) the
component test terminals (J3 and J4)
together. You should see a slightly dis-
torted sinewave of around 20 volts
peak-to-peak. If not, carefully adjust the
potentiometer, R5, being careful not to
stray too much higher than 20 volts
peak-to-peak.

Now switch to the 10-mA/V position
and check the waveform. it should be
tess than or equal to 2 volts peak-to-
peak. lf it's higher, adjust R5 to lower the
voltage. Remove the wire shorting J3
and J4 and youre all done with the
adjustment procedure.

To use the unit, you should connect J1
to your scope’s Y input and J2 to its X
input. Before connecting a component
to J3 and J4, ask yourself this unlikely
question: Will the component be
harmed by 10-mA? (This is usually only a
concern with FET's and other semicon-
ductors with high input impedance)) If
the answer is “yes,” set the scale switch
to the 0.4-mA/NV position and leave it
there. That will limit the current fo less
than 2 mA, which is harmless for any
device (and is a standard output-cur-
rent limit for oscilloscope-based com-
ponent checkers). However, for most
semiconductors, you can use any scale
that suits you.

If the component is an inductor or
capacitor, close $3. That prevents the
current limiter from altering the charac-
teristic curve. As you'll soon see, that will
allow you to gather the important infor-
mation contained in the curve. How-
ever, this is not an important considera-
tion when testing non-reactive compo-
nents.

1661 43aW303a

N
~



POPULAR ELECTRONICS

N
[ -]

Non-Reactive Characteristic
Curves. As was mentioned, a charac-
teristic curve can really tell you how a
component functions if you know what
1o look for. Such plots can also help you
to determine whether a part is operat-
ing according to its specifications so
you can weed-out poor components, If
a standard plot is not available, you
can compare the plots of suspect com-
ponents to those of working devices.

Simply put, a characteristic curve is a
plot of voltage versus current for a
given device. They are very revealing
because the relationship between cur-
rentand voltage is all you need to know
to use any component.

To give you more of a feel for what a
characteristic curve is lets start by ex-
amining the simplest one possible: the
“curve” of a resistor. As you might sus-
pect, the characteristic curve of a re-
sistor (its voltage to current relationship)
is based on Ohm's Law:

vV =1IR

If you were to connect a resistor to an
adjustable-voltage source, and plot
the current through the resistor versus a
number of different input voltages, the
resulting “curve” would be a straight
line. One over the slope of the line,
which would be V/I, would be equal to
the resistance. The steeper the slope
the smaller the resistance.

Such a plot is not terribly useful (it's
easier to use a multimeter), but it serves
to illustrate how the EZ-curve works: If
the resistor were connected to the EZ-
curve, you would get a straight line.
That's because the EZ-curve would ap-
ply a continuously varying (read that
“sinewave”) voltage to it and supply the
scope with the resulting voltage and
current information. If the resistor had a
low value, the plot would look like the
one shown in Fig. 3. (Remember the X-
axis is flipped around)

Other devices have more interesting
and more informative curves. For exam-
ple, a diode would generate a curve
something like that shown in Fig. 4. The
forward-bias portion of a good-diode
curve should have a steep slope. Fur-
thermore, the knee of the curve, where
the diode begins to conduct, should be
fairly sharp and close to the origin. Poor
diodes will appear to have shailow
slopes, wide bends, require too much
forward voltage to conduct and/or
breakdown too easily when reverse-bi-
ased. The-last problem will manifest it-
self as a “tail” hanging off the end of the
curve (see fig. 5).

BREAKDOWN OR
ZENER VOLTAGE

- L

Fig. 5. Zener diodes look like diodes with
a poor breakdown region when reverse
biased. The breakdown voltage should be
approximately the diode’s specified Zener
voltage.

Fig. 6. This curve is typical of a
reactance, whether a capacitor or
inductor. The three important data points
are marked here.

You can directly read the diode’s re-
verse-leakage current and turn-on volt-
age from the oscilloscope trace. You
can determine the forward-bias resis-
tance of the diode by finding the slope
of the forward-biased part of the curve
and dividing it into 1.

Zener diodes will produce the same
forward-bias curve as a normal diode,
but the reverse-bias part of the trace
will have a tail (like the diode in Fig. 5).
Such a Zener is actually good. The tail
should occur very near the specified
Zenervoltage, and the diode should be
able to handle the rated Zener current
at that voltage. Again, that can be de-
termined directly from the piot. Unlike a
regular diode, the forward-biased
portion of a Zener can be ignored.

Bipolar transistors can be viewed as a
pair of diodes tied together: NPN tran-
sistors are like two diodes placed
anode-to-anode and PNP transistors
are like diodes connected cathode-to-

cathode. They must be tested one “di-
ode” junction at a time. Regardless of
whether its an NPN or PNP transistor, the
emitter-base junction should produce
a plot like a Zener diode. The collector-
base junction should look like a good
rectifying diode.

Use the same rules you would use for
the two types of diodes to judge tran-
sistor junctions. Sharp bends indicate a
fransistor suitable for switching applica-
fions. You should compare several tran-
sistors with the same part number to get
a feel of what to look for. The wide
range of quality (and its absence) that
you'll find among fransistors purchased
in bulk will probably surprise and per-
haps disappoint you.

Reactive Components. As we men-
tioned, the device can help you deter-
mine impedance, Q-factor, and all the
other attributes associated with reac-
five components (capacitors and in-
ductors). You just have to take some
readings off the scope and do a little
simple math, as we'll explain.

Unlike the components we've al-
ready examined, the curves for reactive
components look like slightly-tited el-
lipses (see Fig. 6). Without getting too
bogged down in theory, the ellipse-like
shape is due to the fact that current
and voltage in reactive devices do nct
change in step with one another. The
slant just indicates that the component
contains some DC resistance.

The important characteristics of re-
active devices are impedance, Z; reac-
tance, X; resistance, R; Q-factor, ; and
the value of the component: L for an
inductor, C for a capacitor. You can de-
termine all of these quantities by taking
three measurements off the device’s
characteristic curve (look back at Fig. 6)
and doing some very simple math.
Keep in mind that since the EZ-Curve
operates at 60 Hz, the values you obtain
forimpedance, reactance, and Q-fac-
tor are only true at 60 Hz. You will have to
do a little extra math to determine
those values for other operating fre-
quencies. Of course, once the resis-
tance and the value of L or C are
determined, itis easy to determine Q, X,
and Z for any desired frequency.

For our purposes, the sign of the
quantities should be dropped, so as to
make all your readings positive num-
bers. To further simplify things, the math
is the same for both inductors and ca-
pacitors when determining Z, X, R, and
Q. Only finding the components vaiue,

(Continued on page 88)
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Find the perfect electronic gift for nearly
every interest and just abowt every budget in

this handy guide to holiday giving

The holiday season is fast ap-
proaching. Ideally, that shoulc
conjure up images of family anc
friends, caroling, sleigh rides, parties
and free-trimmings. In reality, those im-
ages are often obscured by the dreac
of shopping without a clue asto whattc
buy, and visions of frantic shopping ex-
peditions in crowded departmenf
stores create unnecessary tension
(Who hasn't experienced 10-minute-to-
closing-on-December-24th panic?) te
hard enough to find the perfect pre-
sents for friends and loved ones, leT
alone your boss or your mother-in-iaw

Luckily, consumer electronics pro-
vides the solution to many gift-giving
dilemmas. Here, we'll give you sugges-
fions for people with electronics-re-
lated hobbies—videographers anc
computer buffs, for instance. But we'l
also show how electronic gifts can be
perfect for just about anyone on ycu:
list, from your toddler to your grand-
mother. And we'll try to show you gifte
that will fit in every budget.

Gifts for Kids. Holiday gift-giving, o°
course, is redlly for the kids, and no age
group is more receptive to electronice
than children. Today’s kids are exposec
to electronic gadgetry from the day
they’re born—and sometimes even be-
fore! They certainly don‘t suffer tha-
“fear of electronics” that plagues many
of their grandparents (and some o°
their parents).

After all, what's to be afraid of, with
such “friendly” gadgets as the My First
Sony Clock Radio (Sony, $44.95). So kids
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won't miss a minute of the r busy sched-
ules, it wakes them on time with sound
effects—a bird, a train, ¢ dog—or, for
kids who hanker for a taste of -he rat
race, an alarm. To help them learn to
tell time the old-fashioried way, the
clock sports a face with big hands and
big numbers.

i

® Q
ronlcs By BRIAN Z. FENTON and TERI SCADLTO

Ancther friendly electronics item for
preschoolers i3 the Rockin’ Robot (Play-
skool Zlectronics, $54.99). The AMFM/
cassette-recosder resembles a smiling
robot, and hces an easy-to-grasp ban-
dle, large brigntly colored buttons, and
a microptone so that kids can record
their cwn songs as soon as they're old
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My First Sony Clock Radt:o

enough to sing. It comes with an audio
tape featuring children’s recording star
Joanie Bartels.

Now that rap music has become
overwhelmingly popular, older kids
may be fans of MC Hammer or Vanilla
Ice. If that's the case, the RAP-1Rap Key-
board (Casio, $99.95) lets them sound
like real rappers. The instrument has a
round “scratch table” that simulates the
record scratching sounds used in rap
music, a voice changer, 25 preset
sounds and sound effects, and 30 dif-
ferent background-rhythm patterns.

Music has often been a source of
strife between the generations. Have
you had it up to here with rap? Are your
youngsters playing videogames when
they're supposed to be practicing their
classical piano lessons? The Miracle
piano-teaching system (The Software
Toolworks, $379.94 for 8-bit NES or
$479.95 for 16-bit NES and Amiga for-
mats) lets them do both at the same
time. It hooks up to a Nintendo system
or Amiga computer and uses person-
dlized video games and programs to
teach kids (of all ages) to play the
piano. It focuses on actual songs rather
than repetitive exercises, provides a re-
pertoire of songs ranging from the clas-
sics to rock, and uses self-paced
progressive lessons for customized in-
struction.

If your children get tired of practicing,
tell them “Dont have a cow!"—after
theyre done, they can play The Simp-
sons. Bart vs. The Space Mutanfs (Ac-
claim Entertainment, $44.95) or Bart
Simpsons Escape from Camp Deadly
($27.95). Those games bring the ever-
popular cartoon star to standard Nin-
tendo Entertainment Systems and
Game Boy handheld units, respectively.
Cool, mant

If you're even more tired of listening
to their videogames than their music,
try putting the LaserScope voice-com-
mand optical targeting headset
(Konami, $39.95) under the tree. It will

allow your child to play any Nintendo
Zapper Gun games by lining up the
target through an “eyescope” and
then saying “fire” when ready to
shoot—giving a whole new dimension
(and sound) to video-game piaying.
The LaserScope also doubles as head-
phones for stereo listening, sparing par-
ents from loud music as well as video-
game-generated noise.

Kids can also listen to music pri-
vately—and make a fashion state-

i gy THERE

Playskool Rockin’ Robot

ment—with the Light Swifch stereo
headphones (Koss, $9.99). Made of a
light-sensitive plastic, the headband,
yoke, and cord of the headphones
change color in the sun. When biking,
roller-blading, or at the beach, the
headphones change from light pink to
deep purple in a few seconds.

Don't get the impression that chil-
dren’s electronics are all music- or vid-
eo-game oriented. The board game
isn't dead yet—just updated for the 90%.
Youngsters nine years and older can
fravel around the world in the comfort
of their living room with Passport to the
World (Texas Instruments, $50), an elec-
fronic board game that teaches them
about geography as they play. Players
interact with the “electronic flight con-
troller,” which assigns destinations,
poses questions, and updates players
on their positions on the board. Players
move by correctly answering questions
about geography, famous people,
food, sports, clothing, climate, and in-
ventions. The first player to collect six
passports wins—but such setbacks as
lost luggage make travel difficult at
times, just as in real life.

Finally, here’s one you'll be tempted

to "borrow” from the kids: The
TurboExpress handheld video-game
system (NEC, $299) has an optional
tuner ($99) that allows it to double as a
miniature color TV. The unit plays any 16-
bit TurboGrafx-16 games with high-res-
olution and sharp colors.

Gifts for College Students. Older
kids—high schooi and college stu-
dents—might appreciate some
gadgets to help make their classwork
easier. Researching term papers has
never been more convenient than with
the portable electronic Random House
Encyclopedia (Selectronics, under
$350). The pocket-sized reference tool
lets students scan through its more than
20,000 entries using a key word or sub-
ject, and optional cartridges allow the
addition of spelling and franslator func-
tions.

If your young students have trouble
even starting research because they
dont know how to spell the subject
they're supposed to be researching,
thenwrap up the Wordmaster (Franklin,
$59.95). By typing in a word the way it
sounds, the compact thesaurus and
spelling corrector displays the correct
spelling, the definitions, and synonyms
instantly.

Franklin Wordmaster

After a hard day of classwork, most
students have only the college caf-
etferia’s “cuisine” to look forward to. So
dorm residents are likely to appreciate
the MA-670M One-Touch microwave
(Goldstar, $219.95). Besides the stan-
dard microwave functions, this one fea-
fures pre-programmed one-touch but-
tons for popcorn and pizza—dietary
staples for college life.

The popcorn feature will come in es-
pecially handy if they also get to un-
wrap a Senfry 2 model §/1325 color TV
(Zenith, $329.95). The 13-inch set is big
enough to see, but small enough tofit in
a crowded dorm room (and in the car




for the frip up to college) With audio
and video inputs, the Sentry 2 car act
as a monitor. Of course, a remote con-
tfrolis featured, and a sleep timer should
prevent tired students from leaving the
set on all night.

Sansui “‘Robot Changer” Mini System

With all those electronic goodies,
there will be little space left for an audio
system, something no college student
can live without. The MC-2000 shelf sys-
tem (Sansui, $849.95) has a footprint of
only about 11 inches square, so it won't
take up much space. Despite that small
size, the system includes a 5-disc CD
changer—perhaps the smallest on the
market. Instead of using a cartridge or
carousel, the changer uses a “robot”
arm. Up to five discs can be placed in
the first well. The arm picks up the top
disc and moves it fo the second well for
play. When the disc is finished, the arm
then moves the disc to a third well, and
starts the process over again.

Gifts for Videographers. The cam-
corder has created a whole new group
of hobbyists: amateur videographers.
With almost three-and-a-half million
camcorders expected to be sold by the
end of this year, theres likely to be more
than one videographer on your list, and
there are plenty of gadgets on the mar-
ket that are sure to be a hit with them.

There’s also aspecial camcorder that
deserves mention. Sure to be at the top
of any serious videographer’s Christmas
list is the L1 camcorder (Canon, $2999).
As the first to allow interchangeable
lenses (just like a 35-mm cameraq), the
L1 provides hitherto unheard of ver-
satility. The Hi-8 camcorder accepts alt
VL-mount video lenses. With a special
adapter, it can also use lenses from

Canon LI Camcorder.

Canon’s EOS “EF” 35-mm autofocus
cameras. The full range of high-end
camcorder features are provided,
along with some special digital effects.

The people manning a camcorder
are often so busy capturing important
family events on tape that they miss all
of the festivities themselves. You can
give family chroniclers a break with In
The Picture (Visionary Products, $299),
which tracks the main subject—the
proud graduate, the birthday girl, or the
guy dancing with a lampshade on his
head—automatically. A remote trans-
mitter clips to the subject’s belt, and the
receiver attaches between your cam-
corder and a tripod. As the subject
moves around, In The Picture causes
the camcorder to swivel on the tripod,
fracking the movement while the vid-
eographer joins in the fun—and even
gets in the picture!

Although a tripod is requiredto use In
The Picture, it's recommended anytime
you want 1o achieve smooth, jitter-free,
professional-looking results with any
camcorder. The model V-0550 tripod
(Ambico, $149.95) is sturdy enough fo
be used professionally, with even the

W VIDBOWICS SOUND EFFECTS MOER  cxivia s
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Videonics Boing Box

largest and heaviest of camcorders. It
incorporates numerous convenience
features including quick-release cam-
era mounts, fluid heads for panning
and filting, bubble levels, geared ele-
vator crank, quick leg-locks, and sturdy
locking leg braces. The anti-slip center
column extends to a height of almost six
feetl

Of course, capturing the action on
tape is only half the job. Editing the
footage into a cohesive, interesting, or
even funny video is the harder part,
although the payoff is worth the effort.
There's no question that those clips
shown on “"America’s Funniest Home
Videos” wouldn't be so amusing without
the added sound effects. The Boing Box
sound-effects generator (Videonics,
$179) lets the videographer on your gift
list add not only music and narration,

Whistler Interstate Tripmate

but also 50 digitally sampled sound
effects to their favorite videos. A digital
sequencer makes it possible to pro-
gram a series of sounds—footsteps,
laughter, a squeaking door, and a
“boing” sound, for example—as the ac-
fion unfolds.

Gifts for Travelers. Whether for busi-
ness or for pleasure, there’s no question
that Americans are on the move. If your
gift list includes any frequent travelers,
here are afew items that will make their
journeys more pleasant.

Have you ever tried to unfold one of
those huge roadmaps as you were driv-
ing, in an attempt to locate the next
exit? Or decided to pass up a rest stop
in favor of “the next one”—only to dis-
cover the next one is several hundred
miles away? The Interstate Tripmate
(Whistler, $99.95) is a pocket-sized elec-
fronic replacement for roadmaps and
guidebooks that provides mileage and
directions to key cities. It also provides
up-to-date information about locations
of gas stations, lodging, restaurants,
tourist sites, and visitor information cen-
ters. An optional, plug-in memory mod-
ule allows do-it-yourself information
updates,

Know anyone who's planning a Euro-
pean tour, or whose business involves
frequent international travel? They'd
get a lot of use out of the Interpreter If
(British Boston Marketing, $249.95), a
talking, multi-lingual translator. The de-
vice franslates words and phrases in En-
glish, French, Spanish, Italian, and
German, and provides variable speed
pronunciation so that you can more
easily understand the spoken transla-
tions.

Anyone who travels on airplanes
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knows how uncomfortable those head-
sets are, and how bad they sound. You
can save someone on your gift list from
those horrors with the Air-Dapter (Ex-
ecutive Travelware $34.95). The bat-
fery-powered amplifier plugs into the
headphone jacks on an dirplane’s seat,
amplifies it, and allows you to use a pair
of standard headphones (included) for
better, more comfortable sound. (You
also save that $4 rental charge on
each flight)

Gifts for Grandparents. 5 difficult to
categorize a group by any one
characteristic (50 please bear with the
following generalizations), but senior
citizens have different needs and life-
styles from other age groups. Retired
people often have more time to spend
on hobbies. Age often brings some
physical problems like a loss in hearing
or sight. And older people can be
among the most resistant to new inno-
vations in consumer electronics. Yet
there are plenty of products out there
that can enhance their lives.

Do you know someone with a lot of
time on his hands—perhaps a retired
person who could use both a hobby
and some company? Chesster (Fidelity
Electronics, $599) can provide both.
Chesster is a walking, talking chess set
that not only moves its own pieces, but
gives a running commentary on the
game in the form of helpful hints and
smart-alecky quips. At its highest level
of play, the game can beat 95% of the
chess-playing population, so the play is
always challenging. And Chesster has
one big advantage over a garrulous
real-life opponent—you can turn off its
voice if it gefs foo annoying.

One of the unfortunate “side effects”
of aging is often a loss in hearing. For
those on your gift list who have hearing
impairments, two devices would be
welcome. The TeleCaption VR-100

NCI TeleCaption Closed-Caption Decoder

AT&T Telecommunications Device for the
Deaf

closed-caption decoder (National
Captioning Institute, $130) displays the
hidden captions that are available on
many live and recorded video pro-
grams. The compact decoder works
with a VCR, cable converter, or satellite
receiver. The TDD 2700 telecom-
munications device for the deaf (AT&],
$249.99) aliows hearing impaired indi-
viduals to type messages back and
forth over the telephone line. A high-
sensitivity switch helps eliminate errors
in the incoming message that can be
caused by anoisy phone line; a port for
connecting an external printer also is
provided.

If Grandma’s VCR's display is still flash-
ing 12:00 AM, that's a sure sign that the
unit isn't being used to record any pro-
grams! One way fo get around the cry
of "lcan’t figure out how to program the

Gemstar VCR Plus +

darn thing!” is the VCR Plus+ instant
programmer (Gemstar, $59.95). With
the VCR Plus+, anyone can master
timer taping by simply typing in a spe-
cial code (printed in TV Guide and sev-
eral major newspapers) that corre-
sponds to the show to be taped. It works
with virtually any wireless-remote VCR
and most cable-box/VCR combina-
tions.

Copying VHS-C home videos of your
kids onto standard VHS tapes so that
your parents can watch them on their
VCR is time-consuming—and un-
necessary if you give your folks a

PV-7000 VCR (Panasonic, $499). The
unit accepts either standard or com-
pact VHS tapes for recording and play-
back. No special adapter is required for
playing VHS-C tapes.

Gifts for the Executive. Gadget-lov-
ing executives will flip for the VoicePrint
50 two-line telephone (Ascom Com-
munications, $209.99). Up to 20 num-
bers can be stored in memory and
recalled by simply speaking the name
of the person to be called! Up to 50
other numbers can be stored for push-
button speed dialing. The VoicePrint 50
automatically selects the correct line
for an incoming call and automatically
selects the free line for outgoing calls.

The Rolodex, that indispensable tool
found on countless desktops, has been
updated. Give the “new and im-

Ascom VoicePrint 50

proved” (via electronics, of course) ver-
sion, the EC-340 Desk-Top Rolodex
(Radio Shack: $149.95) to the executive
on your list. Information is typed in on a
computer-style keyboard, and called
up by scrolling or by typing in the first
few letters of the name. There’s room for
additional information on each entry
(besides the usual name, address, and
phone number), and the unit provides
other functions such as a monthly cal-
endar, reminder notes, and lists of peo-
ple to call or write. Best of all, if you also
give an EC-339 Pocket Rolodex
(§99.95). all of the phone numbers en-
tered in the desktop model can be
fransfered to it in a matter of seconds
(and vice versa), so that the phone di-
rectory that's carried is as up-to-date as
the one that stays in the office.

If you know a frazzled executive who
needs to find a way to relax, then the
MasterMind “brainwave entrainment
computer” (Synetic Systems, $229.95}
might be a welcome gift. The Master-
Mind consists of a small, portable, bat-
tery-powered control unit, a pair of
“LiteFrames” (solid eye glasses with
high-intensity LED's built in), and a pair
of headphones. The control unit will
send pulsesto the LED's and tonesto the
headphones according to built-in “ses-
sions” or according to an external au-

-
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Acclaim Entertainment Inc.
71 Audrey Avenue
Oyster Bay, NY 11771
CIRCLE 15 ON FREE INFORMATION CARD

Allsop, Inc.
P.O. Box 23
Bellingham, WA 98227
CIRCLE 16 ON FREE INFORMATIDN €ARD

Alpine Electronics of America, Inc.
19145 Gramercy Place
Torrance, CA 90501

CIRCLE 17 ON FREE INFORMATION CARD

Ambico, Inc.
50 Maple Street
PO. Box 427

Norwood, NJ 07648
CIRCLE 18 ON FREE INFORMATION CARD

Ascom Communications, Inc.
300-1{c) Route 17
Lodi, NJ 07644

CIRCLE 19 ON FREE INFORMATION CARD

AT&T Consumer Products
5 Wood Hollow Road
3L
Parsippany, NJ 07054
CIRCLE 20 ON FREE INFORMATION CARD

Banner Band
535 North Woit Road
Wheeling, IL 60090
CIRCLE 21 ON FREE INFORMATION CARD

BASF
Crosby Drive
Bedford, MA 01730
CIRCLE 22 ON FREE INFORMATION CARD

Bose Corporation
The Mountain
Framingham, MA 01701-9168
CIRCLE 23 ON FREE INFDRMATIDN CARD

Britannica Software
345 Fourth Street
San Francisco, CA 94107
CIRCLE 24 ON FREE !NFORMATIDN LARD

Canon US.A_, Inc.
One Canon Plaza
Lake Success, NY 11042
CIRCLE 72 ON FREE INFORMATION €ARD

Casio, Inc.
570 Mt. Pleasant Avenue
P.O. Box 7000
Dover, NJ 07801
CIRCLE 73 ON FREE INFORMATION €ARD

Cobra Electronics Group
Dynascan Corp.
6500 West Cortland St.
Chicago, IL 60635
CIRCLE 74 ON FREE INFORMATION CARD
Commodore International
1200 Wilson Drive

West Chester, PA 19380
CIRCLE 75 ON FREE INFORMATION CARD

dio input. The idea behind the
MasterMind is that pulsating light and
sound can force ycur brain fo produce
brainwaves of certain frequencies. So,
for example, if you want to enter an

MANUFACTURERS' ADDRESSES

EuroSon America
694 Ft. Salonga Road
Northport, NY 11768
CIRCLE 76 ON FREE INFORMATION CARD

Executive Travelware
P.O. Box 59387
Chicago, IL 60659
CIRCLE 77 ON FREE INFORMATION CARD

Franklin Electronic Publishers
122 Burrs Road
Mt. Holly, NJ 08060
CIRCLE 78 ON FREE INFORMATION CARD

Gates Energy Products, Inc.
PO. Box 147116
Gainesville, FL 32614-7116
CIRCLE 79 ON FREE INFORMATION CARD

Gemstar Development Corporation
135 North Los Robles Avenue
Suite 870
Pasadena, CA 91101
CIRCLE 80 ON FREE INFORMATION CARD

Goldstar Electronics International
1000 Sylvan Avenue
Englewood Clifts, NJ 07632

CIRCLE 81 ON FREE INFORMATION CARD

Infrared Research Labs, inc.
820 Davis Street
Suite 444
Evanston, IL 60201
CIRCLE 82 ON FREE INFORMATIDN CARD

Koss Corporation
4129 North Port Washington Ave.
Milwaukee, WI 53212

CIRCLE 83 ON FREE INFORMATION CARD

Magnavox
Division of Philips Consumer Electronics
One Philips Drive
PO. Box 14810
Knoxville, TN- 37914
CIRCLE 84 DN FREE INFORMATIDN CARD

Microsoft Corporation
One Microsoft Way
Redmond, WA 98052
CIRCLE 85 ON FREE INFORMATION CARD

National Captioning Institute
5203 Leesburg Pike
15th Floor
Falls Church, VA 22041
CIRCLE 86 ON FREE INFORMATION CARD

NEC Technologies, Inc
1255 Michael Drive
Wwood Dale, IL 60191
CIRCLE 87 ON FREE INFORMATION CARD

Pacitic Data Products
9125 Rehco Road
San Diego, CA 92121
CIRCLE 88 ON FREE INFORMATION CARD

Panasonic Industrial Company
Two Panasonic Way
Secaucus, NJ 07094
CIRCLE 102 ON FREE INFORMATION CARD

Alpha state (similar to what is achieved
with transcendental meditation}, you
simply et the MasterMind get your
brain to produce brainwaves between
8 and 12 Hz.

Panasonic Company
One Panasonic Way
Secaucus, NJ 07094
CIRGLE 121 DN FREE INFORMATION CARD

Playskool Electronics
Harborside Financial Center
400 Plaza Two
Jersey City, NJ 07311-3962
CIRCLE 122 ON FREE INFORMATION CARD

Pioneer Electronics {USA) Inc.
2265 East 220th Street
P.O. Box 1720
Long Beach, CA 90801-1720
CIRCLE 123 ON FREE INFORMATION CARD

Pioneer Laser Entertainment Inc.
2265 East 220th Street
Long Beach, CA 90810

CIRCLE 124 ON FREE INFORMATION CARD

Radio Shack
Divisior of Tandy Corporation
One Tandy Center
Fort Worth, TX 76102
CIRCLE 125 ON FREE INFORMATION CARD

RTW International Corp.
1110 La<e Cook Road
Suite 150
Buffalo Grove, IL. 60089
CIRCLE 126 ON FREE INFORMATION CARD

Selectronics, Inc.
Two Tobey Village Office Park
Pittsford, NY 14534

CIRCLE 127 ON FREE INFORMATION CARD

The Software Toolworks
60 Leveroni Court

Novato, CA 94949
CIRCLE 128 ON FREE INFORMATION CARD

Sony Corporation
Sony Drive
Park Ridge, NJ 07656
CIRCLE 129 ON FREE INFORMATION CARD

Synetics Systems, Inc.
3822 Stone Way North
Seattle, WA 98103
CIRCLE 130 ON FREE INFORMATION CARD

Texas Instruments
Consumer Relations
P.O. Box 54
Lubbock, TX 79408
CIRCLE 131 ON FREE INFORMATION CARD

Videonics
1370 Dell Avenue
Campbell, CA 95008-6604
CIRCLE 132 ON FREE INFORMATION CARD

Whistler
Five Lyberty Way
Westford, MA 01886
CIRCLE 133 ON FREE INFDRMATION CARD

Gifts for Hobbyists. What do you get
for a fellow electronics and computer
hobbyist—or put on the top of your own
list? You might start off with the Realistic
DX-440 shortwave radio (Radio Shack,
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Synetics Systems MindMaster

$199.95). The receiver will not only keep
you up to date on the latest world news,
but bring it to. you from different per-
spectives. Contfinuous funing from be-
low the AM band to 30 MHz is featured,
with AM-, CW-, and SSB-reception
modes. The FM-broadcast band can
also be received on this high-quality
portable.

If you want to make a computer user
happy, then put the latest version of
Microsoft’s disk operating system MS-
DOS 5 (Microsoft, $99) under his tree.
The latest release, called one of the
most significant upgrades of MS-DOS in
its ten-year history, promises to make
the operating system much easier to
use. A DOS “shell” provides an intuitive
user interface that can be controlled by
a mouse or another pointing device.
Even an online help system is provided.
A fuli-screen text editor replaces the
EDLIN program that most users found
difficult to use. And people who are
constantly deleting the wrong files will
appreciate that MS-DOS finally in-
cludes an “undelete” function. Power
users will appreciate that the new ver-
sion requires less memory, and effective
memory-management can free up
even more system memory. They'll also
like the “task swapper,” which lets you
switch between applications quickly.

There's no question that “multimedia”
is the buzzword for the 1990%. At the
heart of multimedia, of course, is the
CD-ROM drive, which allows your com-
puter to access CD-ROM discs. Those
discs can hold more than 600 mego-
bytes of data, which can include text,
graphics, and even audio. The
CDD46RS external CD-ROM drive
(Magnavox, $550) not only: gives your
computer access to CD-ROM discs, it

also plays all CD audio discs. Unlike
other drives with audio outputs, all the
functions of the the CDD461RS can be
controlled directly from the front panel,
just like a standard CD player.

Even if you buy a CD-ROM drive for
yourself, you can make your family
happy that you did, with Compton$s
Family Encyclopedia (Britannica Soft-
ware, $695). The CD-ROM disc contains
all 26 volumes of the 1991 printed ver-
sion of Compton’s Encyclopedia—
more than 8-million words in over
30,000 articies, 15,000 images. maps,
and graphs, 30 minutes of audio, and

‘an interactive multiple-window world

atias. Webster's Intermediate Dictionary
isonline, asis aspell checker. A natural-
language search and retrieval system
lets users enter questions as they would
speak them.

Laser printers were once expensive,
esoteric devices. They've come down
dramatically in price, thanks mainly to
the efforts of Hewlett Packard, which
now controls almost three quarters of
the low-end laser market. Many users
are finding, however, that their laser
printers don't offer the flexibility, com-
patibility, and power that they need—
power that is available only in
PostScript-compatible printers.
PostScript compatibility, however, can
be added to HP LaserJet printers simply
by plugging in the PacificPage
PostScript emulation cartridge (Pacific
Data Products, $499) The cartridge is
available for all HP printers, and offers
35 scalable fonts and powerful graph-
ics capabilities.

Gifts for the Family. There are many
consumer-electronics items with
across-the-board appeai that can’t be
put in any one category. Some of them
would make good “family” gifts; others
might bring to mind specific people on
your gift list.

There was a time in the not-too-dis-
tant past when families used to gather
around the piano and sing songs to-
gether. You can give your family the gift
of fogetherness without buying a time
machine (or a piano), with the CLD-
V820 Laser Karaoke player (Pioneer
Laser Entertainment, approximately

Pioneer Laser Karaoke

—

Commodore CDTV

$1000). It allows the whole family to sing
along with their favorite songs (with key
adjustment to allow them to keep in
tune) as the words and MTV-like video
accompaniment appear on your tele-
vision'’s screen. The unit also plays CD's
and laserdiscs (with double-sided play
for uninterrupted viewing). With a dig-
ital signal processor and surround
sound, the CLD-V820 changes the dy-
namics of your home-entertainment
system—creating a home theater en-
vironment—as it provides family fun.

Interactive media has hit the con-
sumer-electronics market in the form of
CD1V (Commodore, $999). The interac-
five mulfimedia player combines com-
pact-disc and computer technologies,
and hooks up to your television set and
stereo system to provide audio, graph-
ics, video, and text that you can access
using a remote control. Available soft-
ware ($39-$79) offers something for
every member of the family, from cook-
books and gardening guides to MIDI
music-making programs, from encyclo-
pedias to sophisticated video games,
from classic children’s tales to Trivial Pur-
suit. Besides playing special CDTV discs,
the machine also piays standard audio
CD’s and the newer CD + G (Compact
Disc + Graphics) discs.

One thing that any electronics-mind-
ed family can do without is remote-
control clutter. The Sole Controi
SC-2000 remote control (infrared Re-
search Labs, $129.95) promises a solu-
fion by replacing all of your present
remotes with a single unit. Guaranteed
to operate any brand of audioivideo
equipment, the Sole Control is unique
in its dual-sided design-—one side con-
trols audio devices, the other operates
video devices. Up to 16 individual com-
ponents can be controlled. Head-to
head programming is not required.

Aremote control isn't always the solu-
tion, however. If you like to record and
listen to your own cassettes, the remote
works for only so long—you still have to
getup to change tapes. But with the CT,
WM7 7R Six-Plus-One Cassette Ch onge}
{Pioneer, $510), you won't have to get

(Continued on page 92}



he idea of a radio receiver small

enough to fit in a pocket goes

back to the beginning of the
century, before entertainmert broad-
casting. The great Nikola Tesla himseif
envisioned "A cheap and simple de-
vice, which might be carried in one’s
pocket (that could) . . . record the
world’s news or special messages.” He
made that statement in 1904!

The pocket radio did not remain just
an idea for long. The pages of Hugo
Gernsback’s radio and science maga-
zines, especially Modern Electrics,
Flectrical Experimenter, and Radio Am-
ateur News, contain descriptions and
pictures of pocket wireless sefs built as
early as 1909 by amateurs and experi-
menters. The ingenious designs were
not stellar performers, but they did ad-
vertise the cleverness of their youthful
creators. Though compact, these sets,
which contained crystal detectors and

By the time transistor

action was first
demonstrated, the first
commercial shirt-pocket
radio had already come
and gone!

not much else, also needed externail
antennas and grounds. ronically, oper-
ation of the pocket “wireless” required
wires,

Technology appropriate for making
truly portable pocket radios was slow in
coming. Throughout the twenties and
thirties larger portables with vacuum
tubes were sold by many manufac-
turers; most resembled small suifcases.
With few exceptions, there was little im-
petus from consumers or manufac-

turers to develop miniaturized tubes
and miniaturized batteries.

Among amateurs and electronics
enthusiasts, however, the idea of a
pocket radio lived on. Radio maga-
zZines publicized especially compact
sets that enthusiasts built in cigar boxes
and camera cases. Throughout that
period, Gernsback’s Radio News and
Radio-Craft magazines continued 1o
urge the miniaturization of portables.

in one famous episode from 1933,
Hugo Gernsback himself, using the
pseudonym Mohammed Ulysses Fips,
reported a new set that seemed. finally,
to achieve the ideal. The set was billed
as “A Revolutionary Radio Develop-
ment—The Vest-Pocket 7-Tube Super-
hetero-Ultradyne,” that was attributed
fo the WestingMouse company. The
mini-tubes—about an inch long and ¥
-inch in diameter—were denoted
"APR-1" after the month in which the
arficle appeared. Taken-in by the April
foolss spoof, some readers wrote to
Westinghouse seeking to buy their
pocket radio. Westinghouse officials
were not amused. But Gernsback did
get the last laugh: by the end of the
decade, tubes as small as the fanciful
APR-1 were being produced commer-
cially.

Raytheon Takes the Field. "Submini-
ature” tubes were the handiwork of
Norman Krim and his colleagues at
Raytheon; which, in the late thirties, was
only asmall firm that mostly made radio
tubes. After doing some sleuthing in
1938, Krim determined that hearing-aid
manufacturers could become a large
market for miniaturized tubes. Krim pro-
posed a project to make hearing-aid
tubes to Raytheon'’s President, Laurence
Marshall. Marshall asked Krim if he
would quit in the event that the tubes
failed to pay back the development
costs. Krim said yes, and the work be-
gan. After months of trial-and-error, the
Raytheon team succeeded. Hearing
aid companies responded with orders
for subminiature tubes, and Krim kept
his job,

Subminiature tubes were further min-
jaturized and “ruggedized” during
World War It for use in a variety of secret
weapons. Among the most important
of these was the proximity fuse, a tiny
radio transceiver that friggered bomibs
and artillery shells when the latter ap-
proached their targets.

Excerpted with permission from The Portable
Radio in American Life by Michael Brian

Schiffer, the University of Arizona Press,1991.
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As the war drew fo @ close in early
1945, Raytheon executives (which now
included Norman Krim) held a strategy
session at Laurence Marshall's home to
discuss various projects that could
maintain the company’s prosperity
after the war. Many ambitious, high-
tech projects were proposed, including
microwave ovens (using Raytheon’s
magnetrons), televisions, and micro-
wave-communications systems. When
it was Krim’s turn to propose a product,
he picked something more prosaic: a
shirt-pocket radio.

It is not difficult to surmise where this
idea came from. Krim had been a ra-
dio amateur and, as a child during the
twenties, had devoured Gernsback’s
radio magazines and built sundry ap-
paratus. Pernaps he had even seen the
WestingMouse portable with its sub-
miniature-like tubes, or maybe he had
responded to Gernsback’s incessant
editorials calling for ever-smaller porta-
bles. In any event, Laurence Marshall
again gave Krim the go-ahead.

Krim assignedi Niles Gowell the task of
designing the worlds first commercial
shirt-pocket radio. it would not be a
novelty or toy radio, but a super-
heterodyne unit. Working closely with
Lemuel Temple, a battery expert,
Gowell created a sophisticated 5-tube
set only %s-inch thick and smaill enough
1o slide easily into a shirt-pocket. Hear-
ing-aid parts were used in the audio
section, but some new miniaturized
components were crafted for the RF
and IF stages. The radio also required
production of a new family of sub-
miniature tubes. The filaments were
powered by two penlite cells, while a
small 22.5-volt hearing-aid battery sup-
plied the B+ voltage. Like many mod-

As you can see even the more complex
subminiature tubes used in pocket radios
were very small indeed.

The Privat-Ear pocket radio, measuring only 5'%6 > 2%s-inches, could easily fit in a
pocket for listening on the go.

ern shirt-pocket sets, the radio had an
earphone instead of a speaker.

To Market We Go. To manufacture its
shirt-pocket radio and other consumer-
electronic products (among other rea-
sons). Raytheon bought the Belmont
Radio Company of Chicago in 1945,
When presented with the prototype,
the Belmont people were not im-
pressed; after all, they knew radio and
radio retailing. In their view, this high-
tech item would have few buyers be-
cause it was a novelty item. Despite
Belmonts reservations, the pocket radio
entered production in late 1945.

A full-page ad in Life magazine, on
December 3, 1945, announced the
birth of the "Belmont Boulevard.” A
signed painting pictured the radio, ac-
tual size, nestled between a set of keys
and gloves. It was a handsome radio,
reminiscent of earlier “sport sets” made
by hobbyists.

However, as Belmont had predicted,
customers did not swarm around stores
to await arrival of the first shirt-pocket
portable. Total sales reached at most

£,000. Quietly, but quickly, the “proto-
Walkman” died.

Although no major U.S. radio compa-
ny made anothet shirt-pocket set with
subminiature tubes, electronic hob-
byists used this most appropriate tech-
nology for homebrew pocket radios.
Such radios were publicized in Popular
Science, Popular Mechanics, Radio
and Television News, and other maga-
zines. A few very tiny companies sprang
up in the post-war years fo exploit the
possibilities of the: Lilliputian radio. The
sets they made were novelties and at-
fracted little notice. The Privat-Ear was
the most popular of this genre, enjoying
sales from 1951 to about 1954.

Shirt-pocket radics, built with sub-
miniature tubes, failed to find a mass
market in the lcte forties and early
fifties. These sets had obvious technical
shortcomings. such as poor sensitivity
and very short bartery life, yet no com-
pany invested much effort in improving
them. Radio firms fudged that a pocket
radio with an earphcne was not apt to
become a necessity for more than a

(Continued on page 83)
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Golden Sound

Retriever

HUGHES AK-100 SRS AUDIO PRO-
CESSOR. Manufactured by: Hughes Air-
craft Company, Microelectronic Sys-
tems Division, 29947 Avenida de la
Banderas, Rancho Santa Margarita, CA
92688. Price: $449.

We sometimes wonder whether the
“home theater” craze is real, or if home
theater is simply a catchy marketing
phrase intended to boost the sales of audio/
video components. We believe in it—but
then, we get to try out the best of home-
theater equipment. And we know that a
plethora of consumer-electronics man-
ufacturers are putting their faith in it. But
what about Mr. and Mrs. Middle Amer-
ica?

Sure, they’ve heard about home theater.
It’s hard to miss all thosc large-screen
projection and direct-view TV’s out there.
not to mention the stereo MTS audio that's
become de rigueur for any new video
equipment. But have Mr. and Mrs. Middle
America experienced it in their own
homes, or the homes of their friends?

To recreate that movie-theater experi-
ence, a surround channel—and the speak-
ers that accompany it—are necessary.
Unfortunately, they present some obsta-
cles (o the average consumer. only one of
which is price. There’s also the intimidat-
ing setup. Unless you're very confident
about your “‘ear,”” how can you be sure that
all those new components will sound the
same at home as they do when profess:on-
ally adjusted and arranged in the show-
room? Finally, there’s that extra pair of
speakers that have to be installed.

Interior designers have never been fond
of audio systems. with all those compo-
nents and speakers that don’t fit into any
decorating scheme except ultra-modern.
Home theater just makes things worse.
Besides the oversized TV and the stereo
speakers, now there are those rear speak-
ers to worry about——assuming it’s not a
Dolby Pro Logic setup. which also re-
quires a center channel for the most con-
vincing reproduction, or a very long room,
which requires side speakers as well.

We're sure that some interior desigaers

CIRCLE 50 ON FREE INFORMATION CARD

and non-audiophile consumess have won-
dered why all those speakers, and precise
adjustments and placement, were neces-
sary. (They couldn’t hear the difference
anyway.) Well, some audio-conscious en-
gineers are asking the same question. And
the engineers at Hughes Audio Products
have come up with an answer—the AK-/00
stand-alone Sound Retrieval Sysiem (SRS)
audio component.

Although the AK-100 is new, the Sound
Retrieval System, or SRS, isa’t. First in-
troduced in late 1989 in Sony XBR televi-
sion receivers, and later on some high-end
GE/RCA sets, SRS has finally been intro-
duced as a stand-alone component.

The goal of SRS is to produce accurate,
three-dimensional sound from two speak-
ers. While effectively turning your audio
system into a ventriloquist—ihat is, mak-
ing sounds seem to come from outside the
physical limits of stereo speakers—might
sound like a lofty and impossible goal, it's
based on sound principles. {No pun in-
tended.) To understand those principles.
we must first understand how our ears nor-
mally work to interpret sounds and where
they come from, and why microphones
don’t work the same way.

Let’s presume that you are watching a
play from near the front of the orchestra
section in a small theater. The sounds you
hear are primarily direct waves, but your
ears are also hit by a number of indirect
waves—reflections of the actors’ voices
and the orchestra that come from the ceil-
ing, side and rear walls, etc.

When you're in the theater. you may not
hear any discrete reflections—even if you

try to. However, they undoubtedly affect
what you hear. If you were to close your
eyes, there’s no way you could imagine
that you were sitting in your living room.
Even if you place microphones in the same
location where you are sitting and make a
recording, that recording won 't sound like
the live experience when you play it back
in your living room. The reason, simply
enough, is that the microphones aren’t
your ears.

Your ears “‘hear”” sounds differently de-
pending on the direction from which they
come. That’s mainly due to the outer ear
(pinnay, and the section that leads to the
ear canal (choncha). Together, they actas a
direction-sensitive filter that emphasizes
some frequencies, attenuates others, and
even lets some frequencies pass through
unchanged.

A manual that accompanies the AK-100
describes a very convincing experiment
that you can try for yourself todemonstrate
the importance of how our ears perceive
sounds depending on the direction of the
source: Simply rub your fingers together
in front of. but close to, your head. Then
bring your hand around to the side of your
head. You should notice two things. First,
the voiume will get louder. Second, you
should notice an increased emphasis on
high and middle frequencies. The demon-
stration is a simple, but effective. way to
show that we do, indeed, hear sounds dif-
ferently depending on the direction from
which they come.

Omnidirectional microphones. how-
ever, have a flat frequency for sounds com-

(Continued on page 7)
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VCR: The Next

Generation

SLV-585HF HI-FI STEREO 4-HEAD VCR.
Manufactured by: Sony Corporation of
America, Sony Drive, Park Ridge, Nj
07656. Price: $600.

Soon after their introduction in 1975,
videocassette recorders quickly gained un-
precedented market acceptance—and
made a remarkable impact on America’s
viewing habits. Less than 20 years later,
almost three-quarters of American house-
holds own a VCR, and many have more
than one. Despite that high rate of market
penetration, there is still a demand for
VCR'’s. That demand stems primarily
from two sources. There are.those families
who purchase a second—or even a third—
unit, to go with a second (or third) TV for
family viewing, or so that the Kids can
have their own VCR's. Then there are
those people—and we know quite a few—
who have been anxiously awaiting the final
demise of the original VCR’s that they
bought a decade ago. In our experience,
those video “‘dinosaurs,” which deser-
vedly earned the entire product category
the unsavory reputation of being impossi-
ble to program. are rarely mourned. In
fact, most owners of defunct first-genera-
tion VCR’s view their passing as a cause
for celebration—and the perfect excuse to
go out and buy one of today’s dramatically
improved models.

Those who are buying a second VCR for
their kids would probably opt for the bare-
bones models (most of which, while lack-
ing in bells and whistles, still represent a
big improvement over older equipment).
Sony is rargeting their SLV-585HF at the
other segment of the market—those who
are looking to upgrade—whether they’re
replacing worn-out units, or have decided
to give the old VCR 1o the kids and treat
themselves to a sophisticated, but easy-to-
use., new one.

The SLV-S8SHF is a four-head, high-
quality VHS, hi-fi stereo unit with a host
of convenience features. On-screen menus
guide you though the setup: from entering
the time and date, to automatically preset-

ting all receivable channels (you can man-
ually add or delete others), from changing
the audio mode, to selecting the antenna
mode. The unit automatically adjusts the
tracking, has a built-in head cleaner, pro-
vides an indexing system, and has front-
panel inputs for a camcorder.

The faces of both the main unit and the
remote control (which Sony calls the
*UniCommander”) are dominated by a
dual-mode jog-shuttle control, with an
outer rim, which can be rotated clockwsse
or counterclockwise, surrounding twe
large, semicircular Play and Stop buttons.
The shuttle is used to control most primary
functions, including play. stop, fast for
ward, and rewind, as well as frame-by-
frame advance. variable-speed slow mo-
tion, and high-speed search—all withoui
having to hunt around for a bunch of tiny
buttons. By turning the outer rim in vari-
ous increments, you can move the tape
forward or backward in Y-, normal, and 2-
times speeds in play mode and at 7- and 21-
times speeds in search modes. Besides the
jog shuttle, the main unit is starkly clean,
with only four buttons (Power. Eject,
Pause, and High-Speed Rewind), a display
window, and the tape compartment visible
on the front panel. Controls hidden in a
compartment under the tape well incliede
Mode selector, Sharpness, and Clear
(which resets everything); jacks for audio
and video are also located there. Several
other controls are located inside the dcor
to that compartment, including those jor
channel selection, recording, tracking,
quick timer, and editing. In contrast, the
UniCommander (which can also be used
to control other Sony video equipment)
has about thirty buttons on its face, plus a
0-9 numbered keypad, but it is fairly well
arranged (with one exception that we’ll
discuss later).

As we began experimenting with the
dual jog-shuttle, one feature of the
SLV-585HF made itself immediately ap-
parent—the smooth, fast transition from
one play mode to the next. Sony's proprie-
tary “Rapid Access Tape Transport Sys-
tem’ keeps the tape partially wrapped
around the head drum at all times. so the
deck goes from stop to play in a fraction of
the time needed on most other decks we’ve

(Continued on page 7}



Cordless

Convenience

HELLOSET CORDLESS TELEPHONE
HEADSET. Distributed by: Hello Direct,
140 Great Oaks Blvd,, San Jose, CA
95119. Price: $399.00

If you have never pulled a telephone off
your desk or knocked the coffee pot off the
kitchen counter as you stretched the hand-
set cord just a bit too far, then ysu’re a rare
individual, indeed. Our infarmal poli
didn’t tumn up anvone who was immune to
phone accidents.

We’ve now added a cbrdiess phone to
our arsenal, which lets us walk around our
home without pulling the phene off our
desk; and without the cord, we don’t have
to worry about knocking the coffee pot off
the kitchen counter. Unfortunately, it’s a
partial solution at best. First, of course, we
<now how easy it is to eavesdrap on cord-

less-phone calls, so someTalls require that
we use a standard phone. Second, as hard
as ii is to cradle our normal handset be-
tween our ear and our shoulder with the
cord gently tugging it away, our cordless
phone, because of its shape, is even more
uncomfortable.

Cif course, the problem is at its worst in
our office, which is where we need the
telephone rrost. There, of course, we can’t
use a cordless phone--no telephone ac-
cessories worked with our office system.
At feast that’s what we thought. Then we

heard about the Hello Direct HelloSet.

Cordless telzphone headszt, and wanted to
give ita try

The HelloSet Cordless consisis of two.

pieces: a base unit that acts as a batery
recharger, and the headset itself, which sits
on the base unit when not in use. Thz
systzm is connected to your telephone via
the phone’s handset—the handset plugs
into the HetloSet’s base unit and a short
cable supplied with the HelloSet connects
that base unit to your telephene’s handset

jack. (If your PBX phone uses a 2-prong
handset jack, you'll have to buy a $20
adapter from Hello Direct.)

The charcoal-colored base is about the
size of a small desk telephone, and it is
styled to look at home on your desk. The
base charges the headset between uses, as
well as charging a second battery.

The headset weighs about 7 ounces. and
has a wide, comfortable, easily adjusted
headband. Although the headset has only
one earpiece, it’s balanced reasonably well
by the battery, which is on the opposite
side of the headband, above the other ear.
The microphone is mounted on a boom
that can swing up over the head when it’s
not in use. The boom acts as a function
switch as well. When it’s stored up over the
headband, the headset’s power is turned
off. When it’s swung down to chin level,
it’s linked to the base unit on the 900-MHz
band. When swung up half way. the micro-
phone is muted—but you can still hear the
party to whom you're talking. A volume
control is located by the earpiece.

The base unit is styled to match a stan-
dard business telephone, although it’s
smaller. It acts as a recharger for the head-
set’s battery. and it also stores—and re-
charges—a second battery, so you'll
always have one ready. Although we liked
the two recharging bays, we’re not sure
that we like the base unit as a whole. It’s
too big. We have too little desk space as it
is, and find it hard to increase the required
telephone real estate by more than 50%.
Also, because of the way the headset
mounts on the charging base—it just sits
there instead of being held in place—the
base must remain flat or the battery won't
make sure contact. On a crowded (in other
words, messy) desk, the unit often got
tipped enough that the battery lost contact.
Fortunately, an LED, which lights when
the headset is properly mounted, should
alert you to the problem. Two potentiome-
ters let you adjust the input and output
levels to match virtually any telephone.

The HelloSet Cordless is not a cordless
telephone. To make or receive a call, you
must be near your telephone. To make a
call, for example, you must put the headset
on, and then take your handset off the
hook and dial as normal. When you’re
finished with the call, you have to hang up
the phone as normal, and move the micro-
phone boom out of the way to turn off the
headset. To receive a call, you must also
be at your phone so that you can pick up
the handset. The HelloSet Cordless does
not work with telephones where the dial-
ing is done through the handset.

It seems to us that the HelloSet Cordless
would be ideal for someone who spends a
lot of time in his office, but who needs his
hands to shuffle through papers or books
—or use a computer keyboard—while on
the phone. And having your hands free
while you talk on the phone—and keeping
your neck straight at the same time—is
something we could get used to. |
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POPULAR ELECTRONICS

High-Touch
Home Office

NAVIGATOR HD-40 OFFICE SYSTEM.
From: Canon U.S.A,, Inc., One Canon
Plaza, Lake Success, NY 11042. Price:
$2495.

There’s no question that the home office
has arrived. In fact, there are almost 20-
million full-time home offices in the U.S.
today—and there is someone working at
home, whether part-time or full-time in
almost a third of all American households.
There are several types of home-office
workers. Some are simply doing “*home-
work ™ (tasks that couldn’t be finished dur-
ing regular office hours). some are self-
employed or run small businesses from
their homes, some work part-lime or do
freelance work on their own time, and
others work full-time at home for an em-
ployer. Reflecting the variety in home-
workers, there are many types of home
offices. Sometimes the space consists of a
few square feet carved out of a former
closet or a corner of a bedroom, kitchen,
or den; a spare bedroom might be pressed
into office duty; and occasionally a ga-
rage, basement, or attic is converted to
office space.

Whatever the differences might be be-
tween the types of workers, the jobs being
done, and the type of space being used,
almost every home office situation has two
basic similarities. First, they must be
stocked with equipment to meet the de-
mands of a high-tech job market. “Infor
mation equipment” (as it’s called by the
Electronic Industries Association) in-
cludes personal computers, facsimile ma-
chines, telephones, answering machines,
copiers, typewriters, calculators, and per-
sonal organizers. Second, in today’s
smaller houses, home offices are usually
vying for floor space with the rest of the
family’s needs and hobbies—audio/video
equipment, exercise gear, storage space,
€etc.—s0 size restrictions are the rule.

An obvious contradiction arises: How
do home workers manage to squeeze all
those electronic necessities into the tiny
space allotted? Canon has come up with an
elegant solution. The Navigaror HD-40
system integrates the functions of a fac-
simile machine, a telephone, a digital an-
swering machine, a plain-paper copier, an
image scanner. and personal computer
into one compact unit. With bundled soft-
ware designed to meet home-office and
small-business needs, an ink-jet printer,
and a 40-megabyte hard-disk drive, the
Navigator is actually a *‘desktop office.”

After using the Navigator in our
GIZMO offices for the past few weeks, we
realize that we can’t provide details of each
of the unit’s functions in the space we have
on these pages. (Canon requires seven
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full-length manuals, a quick-reference
guide, an introductory booklet, and a vid-
€0 manual to fuily explain its scope!) In-
stead, we’ll give you a brief overview of
what you can do with the Navigator. and
some of our general impressions of it

For a system that comes with all those
manuals, the Navigator is remarkably casy
to set up and start using. To a large exient,
that is due to the video manuai, an hour-
long, step-by-step tutorial that leads you
through the hardware setup and software
installation with clear language and prac-
tical demonstrations. Anyone can get the
system up and running-—if they can lift the
36-pound main unit out of the box!

The telephone and handset, answering
machine, fax, thermal printer and paper
roll, 40-megabyte hard drive, 3%:-inch
floppy drive, and 10-inch monochrome
CRT are ail built into the main unit-—so
it’s less surprising that it’s somewhat
heavy than that it measures only
14¥2X% 12% X 13% inches. The 9-inch
black-and-white display is smaller than
those that we’re accustomed to, and so is
the print on the screen. Despite that, and
despite the fact that there’s no contrast
control (just brightness), the resolution is
excellent for text, and the screen is easy to
read. Peripherals include a compact Bub-
ble Jet printer, a mouse, a full-size key-
board, and the cables needed to connect it
all. Everything is a sleek, flat black.

The compact Bubble Jet printer, which
emulates the IBM Proprinter and Canon’s
BJ-130e, outputs letter-quality text and
graphics (360 X 360 dots per inch) on stan
dard bond paper. envelopes, and even
transparencies. It includes two internal
fonts in three pitch sizes. A replaceable
cartridge makes the printer virtually main-
tenance free, and because it’s a non-impact
printer, it's incredibly quiet. It is, however,
equally slow and, as we discovered one
rainy day, the ink is not waterproof.

As socn as the system is up, the main
menu, which consists of 24 icons arranged
in three rows of e:ight, appears on screen.
Tc access any function, you simply touch
thz icon—the touch screen responds. Al-
ternately. you can point and click with the
mouse. Nine of those icons represent the
Navigator’s eight software application pro-
cesses: Q&A for database and word pro-
cessing, Publish It! (this one has two
icons) fcr desktop publishing. Deluxe
Paint Il for draw:ng and painting, Word
For Word to automatically convert docu-
meant files from one format to another,
Backup Pm/Optimize for hard-disk back-
up and reorganization tasks, Recover for
data recovery, a typing tutorial called
Mavis Beacon Teaches Typing, and a com-
puter chess game called Chessmaster
2000. The other icons represent tele-
phone, fax, DOS, copier, phone-book,
and other basic functions such as “clean
screen,” which freezes the screen so that
ycu can clean it (with the included wipes)
without activating any of the functions—a
frequent necessity when you’re touching
the screen all the time. A touch-screen
*“button’” in the top left corner serves as an
*“‘escape’” key. In the top right corner are
two other “buttors”—Tel and Fax—used
to go immediately into the memory-resi-
dent phone or fax modes while in the midst
of another application.

The Navigator uses two micro-
processors. An 8-MHz V50 runs the Navi-
gator touch-screen environment and the
phone/fax systems. A 10-MHz 8086-1 mi-
croprocessor runs standard DOS applica-
tions with IBM XT compatibility.

The answering machine, however, is not
handled outside of DOS. In fact, it can be
used only if the computer is on—but you
can’t use the Navigator for any other tasks
when the answering-machine mode is on.
We can understandd why Canon did it that

(Continued on page 8)



Instant
Information

THE NEW GROLIER ELECTRONIC EN-
CYCLOPEDIA. From: Grolier Electronic
Publishing, Inc., Sherman Turnpike,
Danbury, CT 06816. Price: $395.

The promise has been implied all along:
Once you get a computer, you'll have all
the information in the world at your finger
tips. Well, as the “computer revolution”
became more of a real thing, and comput-
ers found their place in the offices, class-
rooms, and homes of regular people, it
became obvious that the promise wasn’t
being fulfilled. People began to realize
that the adage “"garbage in. garbage out”
was true, and that even though computers
offered greater ease and speed in countless
applications, unlimited access to informa-
tion remained an elusive dream.

Now, however, a big change is coming
about, thanks to CD ROM. The CD ROM,
although introdaced in the mid-1980’s. is
just now starting to move into the main-
stream. Although it's jong been consid-
ered an ideal tool for serious applications,
it now seems that i can also be an ideal
tool for families. The trend toward family
wse of CD-ROM was sparked by two fac-
tors. First, today’s only slightly sophisti-
cated consumers are accustomed to CD
technology, thanks to audio compact
discs, and many of them are also used to
using computers for work or for game-
playing. Second, relaively inexpensive
CD-ROM add-ons for PC’s have hit the
market, along with an array of tamily-ori-
ented software. That software includes the
991 New Grolier Electronic Encyclope-
dia.

The single CD-ROM disc contains all 21
volumes of the Academic American Ency-
clopedia, which you ‘might find in the

young-adult section of your local library.
That includes 33,000 articles, over 2000
color illustratians and photographs. and—
something not found iz the library’s
tames—audio excerpts.

What'’s the advantage of the CD-ROM
version when compared to the traditional
version? Well, onc obvicus advantage is
its size. A singie compact disc and a small
instruction manual don’t take up much
room. The real advaniage. however,
doesn’t become obvious until you use it.

Let’s presume, for example, you want to
research information on Jirmmy Carter. In
a standard encyclopedia, you'd propably
go right to “*Carter.”” In that article, there
might be indications of other related arti-
cles to read. But if you want to find out
about Jimmy Carter by using the Elec-
tronic Encyclopedia, vou would simply
enter **Jimmy Carter” at the Word Search
menu. Within seconds, y=u would be pre-
sented with a list of 50 articles that contain
the words “*Jimmy Carter.” Many of them
contain only passing refereaces to the
president. But others contain information
that is essential to get the overall picture of
the Carter presidency.

In the standard encyclapedia, we proba-
blv wouldn't have logked in the article
“Fuel” for information aboui Carter, but
since it was on the list of 50 articles, we
cailed it up by clicking on it with our
mouse. {A mouse is supporied, but not
required ) We imnediately were brought
to the portion of ihe arlicle that contained
the reference: a section an the synthetic-
fuel program initiated under Carter. We
also might nct have lcosed up “‘Panama
Canal Zone” to get yet another side of the
Carter presidency. in which he signed a
treaty with Panama to retum control of the
Canal Zone to Panama in 2000.

Actually. the list of 30 aricles isn't a
complete list of all articles that reference
Carter—there arc really 54. But since the
saftware allows lists containing a max-
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imum of the 50 “‘most relevant” titles, we
were greeted with a suggestion to narrow
our search.

Narrowing the search is simple. The
Word Search menu contains 4 lines for
search entries. Since we have “Jimmy
Carter’” on the fist line, we can narrow the
search by entering another word on the
next line. If, for example, we enter **War,”
then the article list would be cut to eight
entries that referenced both Jimmy Carter
and war.

We thought that eight seemed like a
lot—after all, Jimmy Carter’s presidency
was a peaceful one. Well. one article,
“Neutron bomb,” certainly seemed rele-
vant. In another, “Eritrea,” we learned
that Carter was host to preliminary peace
negotiations between secessionist rebels
in that province and the Ethiopian govern-
ment. What did George Meany have to do
with Jimmy Carter and war? Well, it turns
out that the labor leader was behind the
Vietnam War effort and critical of some of
Carter's economic programs. Since both
words were in the same paragraph, the
article came up on our [ist.

To broaden or to narrow the search to
increase the likelihood of coming up with
relevant articles, you have several search
options. For example. you can call up arti-
cles if they have your search words any-
where within, or only if they have the
words in the same paragraph. You can re-
strict the list only to those articles that have
the words in the exact order in which you
entered them, or you can specify a given
maximum distance between the search
words.

You can also enter words that you don’t
want the search function to find. For exam-
ple, if you were doing a paper on the Euro-
pean arena of the Second World War, you
might instruct it to search for articles about
World War 1, but nor about Japan. The
“or” logic operator is also supported, and
the standard “*" and “?” wildcards are
permitted.

Within articles, certain words appear in
capital letters. Those are cross-references
to articles that you can reference imme-
diately simply by placing your cursor on
the word and hitting the Enter key.

Standard encyclopedias. of course, can
be fun to just read, even if you aren’t
researching anything in particular. For-
tunately, the Electronic Encyclopedia
doesn’t take away any of that fun. Instead
of searching for specific words in articles,
you can simply use a Browse Titles func-
tion and scroll through an alphabetical list.
At any time you can enter a word that
you’re interested in. You’ll be brought to
that title immediately. If that title doesn’t
exist, you’ll be brought to the article al-
phabetically closest to your choice.

Some of us just like to look at the pic-
tures. That’s why Grolier included a
Browse Picture {ndex function. There. you

(Continued on page 8)
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POPULAR ELECTRONICS

It's a DAD!

NEW-TRONICS MES5AGECO* DODR
ANSWERING MACHINE. Manufac-
tured by: New-Tronics, Inc., 1501 Centre
Street, Rapid City, SD 57701. Frice:
$199.95.

Callirg cards—those cards, imprinted
with ane’s nanie, used to be used by vis-
itors in Viciorian times to say “l just
stopped by’ —have gone out of style.
Sometimes we wish they were still
around—espedally when we make anex-
pected stops and no one is home: We usu-
ally end up scrambling2 for some paper and
a pen, and then trying to find a place to
stick qur message where it will be seen and
where it wor’t blow away.

Well, just as telephone answering de-
vices, or TAD’, solved the problem of
unanswered telephones, a new product
called the MessageCorm from New-Tronics
does the same for unanswered doors.
When a visitor approaches your door, he'll
see the “dooranswering device,” a small,
beige box that measures about 4x3
inches, mounted on the door. Two buttons
along the boltam edge of the unit are la-
beled 1o instruct the visitor what to do.
One says, simply enongh, “Push to hear
message.” while the other says *“Push and
hold te lzave message:”

On the inside of the door is mounted a
second, largzr unit, through which the
outside sounds are heard. Three buttons
along the bortom let you record an outgo-
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ing announcement, and use the device as
an intercom instead of an answering ma-
chine.

MessageCom is supposed to work like
this: A visitorcomes to the door, and push-
es the “‘hear message™ button. Your voice
is then played back sayirg something like;
“We can’t come to the door right now, but
please leave a message.”” The visitor fol-
lows the instructions anc leaves a message
for you, which is reco-ded digitally for
playback.

One of the benefits of such a setup is
that you can use the door-answering ma-
chine just as you would use one for tae
telephone—to screen visitors. Leaving a
message that you can’t come to the door
doesn’t let the visitor know whether your
home or out. If the msssage is from a
delivery man or someone you want to see,
you can simply go to the door and answer
it. I it’s from someone you don’t want to
see, such as a salesman., just let them leave
a message.

The MessageCom can aiso be used as a
standard intercom. For that mode, the [n-
tercom button on the inside unit is turned
on, and all sounds from the outside are
heard. To communicate with the visitor,
Just press the Play/Talk:button.

Although the MessageCom is reason-
ably easy to use, it’s a liftle more difficult
to install, mainly becauze the two pieces
must be hard-wired together. The simplest
installation is the one we described, with
one piece nounted on the outside and the
other on the iaside of thz door. Then, all
you need to do is drill a hole for the wire
that connects the units, and two holes for

the bolts that secure the units to each other
and to the door. Silicone sealant is needed
around the outside unit for a water-tight
seal.

It’s also possible to mount the units sep-
arated by considerable distance—up to
1200 feet—as long as you have the re-
quired length of 6-conductor cable. The
inside unit can be mounted on the wall, or
even on a desktop using the rubber feet
supplied. Templates suppled with the
manual make the installation as painless as
possible, and the hardware supplied
should fit most installations. We can think
of a couple of situations in which the long-
distance setup would come in handy:
when you live in the upstairs apartment in
a two-family house and when you spend a
lot of time in your basement workshop.

The MessageCom is powered by five
Alkaline “D” cells, which should last
about a year. When they have about a
month’s worth of life left, a *“‘Bat” LED on
the inside unit will light whenever any
button is pressed.

The total message length, both incom-
ing and outgoing, is 3 minutes. which
doesn’t sound like much but is actually
sufficient. Additional incoming messages
will replace the older ones. All messages
are stored digitally—there are no tapes to
wear out, and no mechanical parts to get
hung up by the elements. Once the volume
control is properly set, the audio quality is
adequate.

The MessageCom works as claimed.
The question we have is whether we can
get people to use it correctly. The outside
unit seems easy enough to operate, but it
apparently intimidates some people.
Some people will push the recording but-
ton, ignoring the clearly stated *“push and
hold,” and we wouldn’t be surprised if
others simply walked away without even
touching the unit.

One complaint we have is that if the unit
is in the intercom mode, and the visitor
presses the ““Push to hear message”™ but-
ton, he won’t hear anything. And you
won'’t necessarily hear anything either, un-
less they use the “Push and Hold to Leave
Message” button. And if the visitor cor-
rectly uses the message button, you won’t
necessarily hear it unless you're in the
same room-—no doorbell-type signal
alerts you to the visitor.

Although the MessageCom isn’t per-
fect, we like it nonetheless. Most home-
owners don’t really need it, but gizmo
freaks will have fun with it. The most
likely market for the MessageCom, we
think, is the small, one-man business. Put-
ting up a sign that says “Back in 15 Min-
utes” might work sometimes, but most
customers won’t come back. Given the
opportunity to easily leave a message
might rescue business that would other-
wise be lost. We only wish that everyone
we visit would have one so we wouldn’t
have to scramble for a pencil and paper. B



GOLDEN SOUND RETRIEVER

(Continued from puge 1)

ing trom all directions, and cardioid
microphones have a flat response for
sounds coming from the sides and front,
while ignoring rear sounds. A cardioid
microphone might pick up reflected
sounds, but when they are played back on
speakers that are in front of you, you won’t
hear them at the right amplitude because
your ears will treat them as they would any
other sounds that come from in front. in
other words, you’ll lose any spatial cues
that were recorded.

How can you restore those spatia cues?
Well, according to Hughes, you just press
the AK-100’s SRS button.

In the original recording. the ambience
information, including indirect (reflected)
and side sounds, arc contained primarily
in the L. — R or stereo-difference signal—
the out-of-phase sum of the left and right
channels. Those signals are processed by
the SRS circuitry to bring back the missing
spatial cues and directional information.

The stereo-difference is also used by
other surround processors to create a third
channel of ambience. One technique (ma-
trix surround) uses the out-of-phase infor-
mation directly to produce the third
channel.

SRS. however, has to produce the am-
bience information using only two speak-
ers. So after the stereo-difference signals
are extracted from the left- and right-chan-
nel inputs, and before they’re re-combined
with the in-phase information, theyre pro-
cessed to-bring back the missing spatial
cues and directional information. The spa-
tial information is also equalized to com-
pensate for the ear’s own direction-
sensitive frequency response.

Another processing section in the SRS
circuitry is a “directivity servo,” which
detects motion information—sounds that
move from one channel to the other such as
a passing car—and isolates it from station-
ary information so that it can be steered
separately to its proper location.

Two controls. Space and Center, are
used to govern most of the SRS effects.
The Space control is in the stereo-dif-
ference signal-processing path, while the
Center control is in the stereo-sum pro-
cessing path. Essentially, Space controls
the amount of SRS ambience in the output
to vary the width of the sound stage. As
you might have guessed, Center controls
the amount of center (stereo-sum) infor-
mation present in the output.

Additional controls include a Level po-
tentiometer, a 3-D Mono button (to
achieve a surround atmosphere with a
mono input). and a Rev Trim button that
reduces the amount of reverb present in a
vocalist’s voice. A Filter switch is used 1o
reduce a rumbling noise that is heard on
some program material. A Loop Sel but-

ton lets you select a second external audio
input for processing.

The front-panel display meter is a series
of LED's arranged in an inverted “T" (0
provide an indication of the center and
space contents. A Bar/Dot sclector lets
you select between dot- and bar-mode dis-
plays, and a Display button lets you turn
off the display—sure to be welcomed by
people who find flashing meters distract-
ing. A final control lets you select either
processing or bypass modes.

So does all that processing work? The
answer is yes, and no. When used with a
video system, the effect is quite pleas-
ing—especially when watching movies
that arc recorded in Dolby Stereo—but not
perfect. For example, there’s a scene in
Blade Runner in which a futuristic flying
crait enters the scene from the left rear,
flies forward across the screen, and exits at
the front (top) right. With a Dolby Pro
Logic decoder, the sound does the same-—
you hear it behind you first. With SRS, it
isn’t quite behind you. To us, it sounded
more like it was beside us. But the effect
was good nonetheless. In simple stereo.
the sound just goes from the left to right
side of the screen.

When used with music, the effect is also
quite pleasant. When the processing is
switched out (and you're returned to ster-
¢o) the cftect is at least as dramatic as
switching between sterco and mono. The
SRS processing widened the soundstage
and significantly widened the “‘sweet
spot™ for acceptable stereo.

We did find one situation where SRS
just didn’t seem to work: an NFL game
broadcast. We don’t know how the stereo
was being handled by CBS, but the
AK-100 had trouble maintaining a con-
stant volume level. A Pro Logic processor
didn’t have the same troublc—the center
channel stayed constant. Reducing the
Space level checked the shifting level.

It seemed a bit unfair to us to expect a
two-channel SRS system to compete with
a S-spcaker Pro-Logic setup. But we felt
justified after rcading a passage in the
AK-100’s manual that said, “‘such sur-
round-type matrices are not able to play
back material with any sense of REAL-
ISM.”" (Emphasis theirs.)

SRS does have the advantage of a much
wider sweet spot, and it is much easier to
adjust properly—despite the lack of any
remote control that would let you adjust
the processor from your listening or view-
ing position. But when compared to a
properly adjusted Pro-Logic surround sys-
tem, SRS comes up short. But not so short
that we would write it off. It's a cinch to set
up and it does dramatically improve the
sound of stereo by restoring ambience that
we didn’t think was possible with two
speakers. It seems like a pretty good com-
promise to our ears—particularly in situa-
tions where those extra speakers are
unwelcome. B

VCR: NEXT GENERATION
(Continued from page 2)

used. The result is not just less wasted
time, but almost no missed action when
switching between modes.

It didn’t take long for us to get used to
looking at the screen, instead of at the little
buttons on the remote control, as we used
the jog-shuttie to advance (or reverse) the
tape at various speeds in search of a par-
ticular scene. We quickly memorized the
location of one of the little buttons, how-
ever. Labeled Skip. and located just to the
upper left of the jog shuttie, it speeds
through 30 seconds of videotape—a time
frame that directly corresponds to most
commercials. Three to five taps of the Skip
button neatly took us past each commer-
cial break when watching tapes we’d made
of network programming.

The SLV-585HF offers some other ways
to search for particular points on a tape.
It’s possible to insert “index” marks on
the tape during recording or normal play-
back by pressing the Index Mark button;
an index mark is automatically inserted at
the beginning of any recording. To search
to an index mark, you call up the data
screen and press the Index button. The
words *‘index scan’’ come up on the televi-
sion screen, and flash on the deck’s LCD
readout. The search is activated by turning
the jog shuttle clockwise for a forward
search or counterclockwise for a reverse
search, and then releasing the dial. The
tape fast-forwards (not in play mode). and
when the index mark is encountered, it
returns to play mode. The data screen
flashes the words “‘index scan’ and the
number of the index mark; if it is the cor-
rect mark. you hit Play to watch {rom that
point. Up to 19 index marks can be inser-
ted on a tape. You can also scan for a
particular mark (by number) or erase
marks using the Index Erase key.

Of course, to playback or search, it
helps to have some material actually re-
corded on the tape. With the SLV-585HE
you won’t have any excuses for not making
your own tapes. Programming couldn’t be
simpler, using the on-screen menu for
timer recording. or the Quick Timer but-
ton (located only on the main unit's inside
control panel) for immediate recording in
30 minute increments. The timer can be
set to record eight events over one-month;
in the event of a power outage of less than
three hours duration, the programmed
timer functions will remain in memory.

Although the SLV-585HF is quite easy
to use, learning to use it is another matter.

The manual, while not one of the worst’

we ve seen, is ncedlessly complex. lacks a
comprehensive overview of the unit’s fea-
tures. and contains at least one glaring
error. We don't believe that the explana-
tion of how to use the dual-mode shuttle
ring belongs in the ““Advanced Operation

GiZMO/Page 7
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Section,™ forty-odd pages into the man-
ual, when that’s the first control that any
new owner is likely to play with. The very
brief mention of the jog dial under **Basic
Operations™ heading could have been
placed in an expanded overview section—
along with something about using the Skip
button to bypass commercials, something
that those who are unfamiliar with the new
generation of VCR’s might not realize.
They also might not intuitively realize that
to cause the index display to appear on
screen (which the manual says occurs by
pushing the Index button), they must first
push the Data Screen button on the remote
control. Even worse, inexperienced con-
sumers might believe the manual’s instruc-
tions for searching for indexed points on
the tape: * Turn the dual mode shutile ring
clockwise to locate the previous program
or counter-clockwise to locate the program
ahead.” Obviously (1o those who are com-
fortable and familiar with consumer elec-
tronics, at least). the ring is turned
clockwise for programs ahead and coun-
ter-clockwise for previous programs.

Even disregarding that error, the manual
was weakest when it came to explaining
indexing. We had some difficulty getting
the hang of it, and we like to think of
ourselves as experienced when it comes to
consumer electronics (we certainly have
learned how to use quite a few more de-
vices than the average consumer, and we
don’t suffer from electronics intimida-
tion!). Yet it took us a while to interpret the
vague directions and poorly labeled keys.
First, we figured out that to be sure an
index had been set when we pushed the
Index Mark button we had to ¢ither rely on
blind faith or push the Data Screen key for
visual confirmation. We learned by trial
and error that we couldn’t be in play mode
when searching for index marks. and that
when a mark is found, the tape, which is
searching at a high speed, must stop and
rewind to that point on the tape. When
trying to crase an index mark. we dis-
covered (again on our own) that we had to
wait until the tape had rewound to the exact
mark. We still haven't figured out why the
button used to scan for index marks is not
labeled “scan’” and grouped on the remote
with the Mark and Erase buttons under the
heading of Index.

Despite the illogical arrangement of
those keys, the SLV-585HF expects you to
give it only logical commands. To keep
the userin line. it displays on-screen warn-
ings whenever you try an illogical opera-
tion. For instance, if you try to set a timer
recording with no tape in the well. “*Please
put in a cassette” appears on the screen.
Trying to rewind a tape that’s already at its
starting point brings up “The tape is re-
wound.” Other messages include **You
cannot change channels. tape speed or in-
put source during recording,” "*Please set
clock,” and *VCR is recording.” Those
messages can be quite helpful in reducing
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the frustration experienced by beginners
who can’t figure out what they're doing
wrong.

The VCR also provides minimal editing
capabilities, but it does include a Control-
S input (for synchronized editing with a
similarly equipped VCR) and an edit
mode (which reduces the deterioration be-

tween successive generations of tapes). If

editing is important to you, we'd suggest
spending the extra $50 for the SLV-686, a
sister model that includes a flying erase
head for better editing.

Those of you who do far more video
watching than video editing could save
money by opting for the SLV-585HF. and
not be missing a thing. Both picture quali-
ty and audio quality are quite good, the
smooth transitions from stop to play are a
delight, using the dual-mode shuttle is
comfortable and casy, and (once you get
past the bugs in the manual) the entire unit
is a breeze to usc. w2

HOME OFFICE
(Continued from page 4)

way. After all, if you're sitting at your
computer working, you are available to
answer the phone. But we sometimes pre-
fer to let a TAD pick up the call so that we
can screen it and interrupt our work only if
it’s important. We also don’t like having to
leave the system on overnight or over the
weekend—basically, 24 hours a day, seven
days a week—to have full answering-ma-
chine coverage. Even though the hard
drive shuts itself off after a period of inac-
tivity to save power, no screen-blanking is
provided.

The answering machine does have a
couple of convenient features. For in-
stance, it can be programmed to call an-
other line with a wake-up cal! every day.
And, when it is activated, the Navigator
can distinguish between phone and fax
calls, and automatically routes incoming
faxes to the fax function. If you’re wonder-
ing where the answering-machine cassette
tapes go, don't. They appear only on the
screen. Messages are stored to disk (either
hard or floppy). Faxes can be stored 10 disk
as well and printed later (to either the Bub-
ble Jet printer or the built-in thermal
printer) or incorporated into other software
for desktop publishing. etc.

When you're using the Navigator and
answer the phone only to find that it’s an
incoming fax, you can enter the fax mode
manually simply by hitting the Fax “‘but-
ton”" on the upper-right side of the display.
A fax screen appears, and you can opt to
receive a printoul ot the fax or store it
immediately to disk.

For outgoing phone calls, as soon as the
receiver (which is located just to the left of
the CRT) is lifted oft the hook. the phone
directory appears on the screen, covering

the current application. Once you've input
all your frequently-called numbers, speed
dialing phone (or fax) calls is a snap. For
outgoing faxes, a fax directory appears by
pressing the fax icon at the upper right
corner of the screen. Itincludes a **group™
setting that lets you program a sub-directo-
ry with groups of people to whom you
frequently send the same fax, and then
send them all faxes with one command.
Advanced fax functions—sending at pre-
set times, polling, broadcasting. sending
contidential faxes, sending a facsimile pre-
viously received to disk, attaching a cover
sheet, faxing a document directly from an
application program. and viewing and
printing fuxes received to disk—can be
accessed by pressing the extended-fax icon
on the main menu.

That gives you an idea of some of the
advantages of an integrated machine. You
can incorporate graphics received over the
fax machine (or scanned in) into a desktop-
publishing file, or make copies of faxes on
thermal or plain paper. You can scan in a
logo to create personalized stationary. The
included software gives you even more
flexibility. allowing you to manipulate files
that are scanned in or created using various
programs so that they are compatible with
yet other programs. For instance, if you
enjoy using the Navigator's built-in data
base and word processor. Q&A.. but every-
one in your company’s main office uses
WordPertect or one of the dozens of other
popular word-processors, Word For Word
Professional mukes it easy to convert your
files—including both text and formatting
communds—to match. Other software
also makes it possible to convert scanned
image files or those received by the fax
into different graphics formats for com-
patibility with various paint and desktop-
publishing software.

You aren’t limited to the included soft-
ware, of course. Even with all of the in-
cluded software installed. you still have 30
megabytes of free space left on the hard-
disk drive to install your preferred pro-
grams. And. if you have a favorite word
processor, but don’t normally use a paint
or desktop-publishing program, you can
pick one from column A and two from
column B—mixing and matching your
software and the Navigator’s. There is
room on the main menu for several addi-
tional icons. so you can add custom icons
for your favorite non-Navigator programs.

The Navigator brings all of the oftice
equipment that most businesses need into
a package that fits on even the smallest of
desks. Although we don’t think that it’s
always the most elegant solution—the an-
swering machine is decidedly inelegant—
and it is impossible o expand the Navi-
gator with standard add-on cards, vou'll
be hard pressed to find equipment with
equivalent functionality at the same price.
You'll never find equipment that will be as
easy to set up. n
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INSTANT INFORMATION
(Continued from page 5)

get a list of all of the thousands of pictures
on the disc. Fortunately, they are broken
down into categories such as “Aircraft,”
*Mammals,” and the like. A host of maps
are also contained on the disc. and a
Browse Map Index is included.

The sounds included on the disc are a
part of what makes the Electronic Ency-
clopedia a “multimedia™ experience. In-
terestingly, there’s no function to browse
through the available sounds. As far as we
could tell, however. all articles with sound
also include a picture. When scrolling
through the picture index, any picture with
an accompanying sound has an asterisk
next to it. Unfortunately, that’s not pointed
out in the manual.

When reading a given article, an accom-
panying sound byte is indicated at the bot-
tom of the text. along with an indication to
hit ALT-7 to retrieve the sound. So, when
researching Abraham Lincoln for exam-
ple, you can call up 33 seconds of his

second inaugural address (**With malice
toward none. with charity for all...”").

We like the sound capability—it’s
something that we’ve never seen in an en-
cyclopedia before. In many cases. it’s not
all that useful, though. Listening to an
actor reciting 33 seconds of Lincoln’s sec-
ond inaugural address doesn’t tell us too
much that couldn’t be expressed in text.

In other cases. sound is used more
effectively. Hearing 33 seconds of Dr.
Martin Luther King, Jr.’s *‘I have a
dream™ speech does tell you something
about his powerful oratorical style. An-
other practical use for sounds is with bird
calls. We, for example, have never seen an
eastern bluebird, even though it’s the state
bird of New York. Maybe if we knew what
it sounded like. we’d have an easier time in
finding one. Fortunately, the eastern blue-
bird is one of the species that includes an
associated sound byte—eight seconds or
so of its calls.

Like traditional texts, you can insert
“book marks” at locations where you want
to return to without having to reconstruct
your search. Since the encyclopedia is

electronic. however, you can quickly store
article text to a disk file or to a “*note pad.”
You can also print the text out at any
time—the entire article, a paragraph, or
the current 12-line screen.

Although we used the PC version of the
encyclopedia, a Macintosh version is also
available. The basic requirements for the
PC are: 512K RAM. a floppy disk drive,
and a CD-ROM drive with audio outputs.
For viewing photos and graphics, a VGA
card and monitor are required.

While the New Grolier Electronic Ency-
clopedia is new now. it won’t stay new for
long. An annual update, however, is avail-
able for $125. Since it’s likely that the
encyclopedia will be used in schools, a
teacher’s guide is available for $49.

The new version of the Encyclopedia
gives us a good idea of what the future has
in store for research encyclopedias. We
wonder how our kids will explain to their
kids about the days before CD-ROM. We
wonder if they’ll believe that a set of ency-
clopectias once required a whole book-
shelf, and researching a paper meant at
least ane trip to the library!

For more information on any
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the Free Information Card.

In-Wall Video Speaker

In-wail speakers are nothing new, but there’s something different about the

MV-30 from Sonance (961 Calle Negocio. San Clemente. CA 92672). The in-
wall, two-way speaker is shielded to prevent the magnetic fields present in
loudspeakers from interfering with your television’s picture. The spcaker can be
installed alongside, or even abutting, a vidco monitor without degrading the
monitor’s picture quality. That makes it a good candidate for a center-channel
speaker in a Pro Logic setup. It’s small size also makes it well-suited for small
dens, kitchens. or bathrooms. The full-range speaker has a frequency response of
65 to 20,000 Hz, +2 dB, and a nominal impedance of 8 ohms. It requires a
minimum of 5§ watts and can handle up to 60 watts. Price: $310 per pair, including
brackets and grilles.

CIRCLE 56 ON FREE INFORMATION CARD

Gentle Alarm Clock

Can’t stand to be awakened by a jarringly loud alarm? Proton’s (5630 Cerritos
Avenue, Cypress. CA 90630) RS-325 Clock Rudio spares your ears—the alarm or
radio can be set to increase gradually in volume over a five-second period. Two
separate alarms can be programmed for different wake-up times. The black clock
radio has bright controls and a fluorescent digital display that has an automatic
light sensor that dims and brightens the display to compensate for ambient light.
Designed to take up as little night-stand space as possible. the RS-325 features a
slanted front panel that makes it easier to read the display and to hear the speaker.
Price: $110.

CIRCLE 57 ON FREE INFORMATION CARD

Large-Button Telephone

For people with sight, hearing. or dexterity limitations, Lonestar (Division of
Planned Technologies, Ltd., 485-31 South Broadway, Hicksville, NY 11801)
model 888 telephone features extra-large buttons and a volume-boost control. The
phone has a last-number redial button, user-replaceable modular cords, and three
ringer-volume levels. [t comes in white and can be mounted on a wall or a desktop.
Price: $49.95.
CIRCLE 58 ON FREE INFORMATION CARD

Sonance In-Wall Video Speaker

Proton Clock Radio
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For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.

Automatic A’V Switches
As today’s home-entertainment systems get increasingly complex, it's not
unusual to have a setup in which both a laserdisc player and a VCR must be
connected to a monitor, and the hi-fi and the surround-sound system share a single
power amplifier. Not only does the wiring get complex. but the equipment can
become difficult to operate—that becomes apparent when you try to teach non-
technical family members how and when to switch between two sources. To avoid
getting frantic phone calls while you’re at work (*'I can’t make the TV come on
and the kids want to watch Sesame Street!™), try using one of the VI Series of
automatic A/V switches from R.F. Engineering, inc. (9215 Lowell Bivd., Wesl-
minster, CO 80030). Each VI unit allows two different video devices to be
connected to one monitor, and detects which source is delivering a signal and
routes the signal to the monitor. A sensitivity adjustment allows the VI to filter out
noise that can cause erratic switching, and a delay adjustment is used to prevent
switching during the pause between tracks on a CD. The A/V switches can also
run on 12 wolts DC for automotive or marine applications. Price: $89.95 with
RCA connectors or $119.95 with S-Video connectors.
CIRCLE 59 ON FREE INFORMATION CARD

Horizontal Camcorder

The horizontal shape of Sanyo’s (21350 Lassen Street, Chatsworth, CA
91311-2329) VMES77 horizontal-design 8mm camcorder makes one- or two-
handed operation easier, providing better stability and access to all controls. That
design also results in less bouncing when you wear the camcorder suspended
around your neck, and fits better in a briefcase. Fuzzy logic technology-—which
imitates human thinking by considering not just yes and no, but all sorts of
*“maybe’s”"—promises to make the camcorder’s automatic iris, white balance,
and focusing faster and more accurate. The VMES77 has an 8:1 variable-speed
zoom lens and an inner-focus lens for close-ups. An adjustable pull-out viewfinder
can be adjusted up to a 90° angle. Other features include an on-screen menu, a
switchable electronic shutter, 4-lux low-light capability, a title-insertion function,

and a flying erase head. Price: $889.99.
CIRCLE 60 ON FREE INFORMATION CARD

SWR/Power Meter
Amateur radio hobbyists are well aware of how important proper antenna tuning
is. The Micronta Ham Radio SWR/Power Meter (Car. no. 19-320) from Radio
Shack (700 One Tandy Center, Fort Worth, TX 76102) can be used to optimize
antenna settings for handheld transceivers as well as mobile or fixed ham radios. It
is specifically designed for use on the popular 2-meter (144-MHz) and 70-cm
(440-MHz) amateur-radio bands. The device’s low insertion loss allows it to
remain connected at all times, and its wide-range accuracy lets the user measure
power up to 60 watts. Price: $39.95.
CIRCLE 61 ON FREE INFORMATION CARD

Multi-Disc Player
Besides full-size LD’s and standard 5-inch CD’s, Panasonic’s (One Panasonic
Way, Secaucus, NJ 07094) LX-/0/ Muliti-Laserdisc Plaver is compatible with
eight-inch LD’s, five-inch CD-videos (CDV's), and three-inch CD singles. The
front-panel shuttle-dial makes it easy to scan and accurately find a particular scene
or frame. A digital time-base corrector estimates and compensates for horizontal
distortion to help eliminate jitter. The unit also digitally separates the luminance
and chrominance signals of a video source to help prevent streaking and dot crawl.
Audio quality is ensured with a one-bit D/A conversion system, and stereo outputs
that allow the unit to be connected to a surround-sound system and external
speakers for the home-theater experience. While it lacks a shuttle dial, the 38-key
remote control can be used to command all major functions. Price: $600.
CIRCLE 62 ON FREE INFORMATION CARD
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Mousy Notebooks

All three of Roval Consumer Business Products’ (765 U.S. Highway 202,
Somerville, NJ 08876-1289) notebook personal computers feature a touch-control
mouse pad built into the base unit. The screen cursor is easily maneuvered with the
touch of a stylus or finger on the pad, providing full use of both traditional and
advanced graphic environments, such as Windows and GeoWorks Ensemble.
Notebook S20 is based on Intel’s 80386-SX and includes a 60MB hard drive. A 16-
MHz, 80286-based unit, the Norebook V16, is available with a 40MB hard drive.
Both models also feature a backlit, paper-white, VGA-compatible display with
640 X 480 graphics resolution. Their 2MB of RAM is expandable to 6MB using
user-installable expansion cards; further expansion is possible by attaching the
docking module that houses two full-size AT expansion cards and a standard 5%-
inch floppy drive. The entry level 286-based Notebook Al2 runs at 12 MHz with
IMB of RAM (expandable to SMB) and a 20MB hard drive. It has a backlit CGA-
compatible LCD readout. All three units feature a 3%-inch floppy-disk drive,
serial and parallel ports, connectors for external keyboard, mouse, and VGA
monitor; and slots for a modem or fax board. Each weighs less than 6% pounds
with the NiCad battery pack. Prices: A12, $3499; V16, $3999; §20, $4999.
CIRCLE 63 ON FREE INFORMATION CARD

Mini Loudspeaker System

For those who prefer their speakers to be heard but not seen, the 10%2-inch-high
by 7-inch-wide SL.250 is a two-way mini loudspeaker system that offers ‘““full-
range performance and produces an image with outstanding depth, height, and
width,” according to Signer (4701 Hudson Drive, Stow, OH 44224). The speak-
er’s filter alignment optimizes bass-to-volume ratio for excellent low-frequency
response and improves the speaker’s low-frequency transient response and power-
handling ability. The speaker has a 5V-inch paper-cone woofer and a ¥-inch
metallized polycarbonate dome tweeter, cooled with ferrofluid. It is finished in
black woodgrain vinyl. Price: $150 each.
CIRCLE 64 ON FREE INFORMATION CARD

Audio/Video Care Products

Your electronics gear is more likely to keep running smoothly if it’s kept clean,
and Bib America (P.O. Box 27682, Denver, CO 80227) offers several products
with that inmind. For the videophile, Pushbutton VHS Video Head Cleaner model
VE-40B automatically applies the correct amount of cleaning fluid to the cassette’s
non-abrasive cleaning material, which runs through the machine and cleans the
entire tape path. The model A-655 Compact Disc Restorer Polish has a metered
spray applicator containing an ozone-safe, non-abrasive formula and an optical-
grade polishing cloth. The formula removes light scratches and foreign substances
from the disc’s surface and provides anti-static protection. The Audio Cassette
Care Svstem model A-632/A consists of a specially designed head- and capstan-
cleaning cassette, an applicator of tape-cleaning fluid, and a compact cleaning
brush, all used to remove sound-contaminants from audio-cassette players and
decks. Prices: From $17.95 to $24.95.
CIRCLE 65 ON FREE INFORMATION CARD

Travelling Music System

To provide music wherever you roam, Casio, Inc. (570 Mt. Pleasant Avenue,
P.O. Box 7000, Dover, NJ 07801) offers the mode! CD-1050 portable AM/FM
stereo dual-cassette recorder with a programmable CD player. For stationary use,
the 2-way, four-speaker system is detachable. The unit offers 12 station presets,
auto-reverse in the playback mode, a three-beam laser-pickup CD player, a four-
band graphic equalizer with three-step preset, and a remote control that operates
all major functions. Price: $369.95.
CIRCLE 66 ON FREE INFORMATION CARD

Royal Notebook PC’s

Signet Mini Loudspeaker System
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For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.

Cordless Phone and TAD
Offering the freedom of movement of a cordless phone—and the freedom from
answering the phone at all provided by an answering machine—Northwestern Bell
Phones’ (9394 West Dodge Road, Suite 100, Omaha, NE 68114) Excursion 4200
combines the two in one unit. The cordless phone has a rubber antenna, 10-
channel accessibility, two-channel paging, an intercom, [0-number memory, and
digital security. The answering machine provides a digital outgoing message and
three programmable security codes, along with the basics—memo record. call
screening, toll saver, two-way record, and beeperless remote. In addition, the
Excursion 4200 features “ID Bell” for call selection, which allows the user to
program different ringing tones for caller identification. Price: $299.99.
CIRCLE 67 ON FREE INFORMATION CARD

Camcorder Light
No. it’s not a low-calorie camcorder. But by turning on and off with the
camcorder, the Camlite Auto On/Off camcorder light extends battery life up to
25%. The light, from Geneva Group (9909 south Shore Drive, Plymouth, MN
55441), uses the battery that’s supplied with the camcorder. and adds little weight
10 a compact camera. Three models are available, to accommodate JVC and
Hitachi Palmcorders and Sony 8mm camcorders. Each model has a removable
light, but the adaptor can be left mounted to the camcorder. The Sony model offers
a light that’s adjustable for greater viewing ease. Price: $89.95.
CIRCLE 68 ON FREE INFORMATION CARD

LCD Projector
When it comes to projection TV’s, brightness is as important as size. Sharp
Electronics Corporation (Sharp Plaza, Mahwah, NJ 07430-2135) has introduced
a step-up model to their XV-100 (reviewed here in May, 1991). The XBV-120ZU
features an enhanced optical system, making its 100-inch picture about 70%
brighter than that of the earlier model. The new unit is also about 20% smaller and
lighter than its predecessor. The portable unit can be is easy to set up, and its
variable zoom lens allows the image to be adjusted from 20 to 100 inches. By
connecting the XV-120ZU to any standard or S-VHS video source and an existing
audio system, a home-theater system can be created. Price: $3995.
CIRCLE 69 ON FREE INFORMATION CARD

Cable Organizers

I you've got an unwieldy tangle of wires and cords from your computer
hanging behind your desk, and an even worse mess in your entertainment system,
Curtis Manufacturing Company’s (30 Fitzgerald Drive, Jaffrey, NH 03452) Cable
Organizers could help. The kit includes one 10-slot cord manager with recessed
label slots, two bundler clips to group loose cables safely to the wall or floor, six
runner clips, and ten blank peel-and-stick labels. The organizers install quickly
with self-adhesive mounting strips. The custom labeling capability makes it easy
to identify cables—and avoid unplugging the wrong cord by mistake. Price:

$9.95. CIRCLE 70 ON FREE INFORMATION CARD

Cordless Headphones

What do you do when you want to sleep but your wife wants to watch every
Tonight Show until Johnny Carson retires? Arkon Resoitrces (11627 Clark Street,
Suite 101, Arcadia, CA 91006) is offering a cordless infrared headphone system
that just might save your marriage. The /R-500 is specifically designed for private,
comfortable listening while watching TV. without disturbing other family mem-
bers. A microphone adapter makes it compatible with every television. Price:

$129.
CIRCLE 71 ON FREE INFORMATION CARD



The

Music~-On-~Hold

ave you ever been involved ina
H phone conversation when half-

way through a discussion, you
needed to put someone on hold while
you retrieve some important informa-
fion for the other party? Or while in a
telephone conversation, one of the
children required your immediate at-
tention? Covering the mouthpiece is
not only inadequate and awkward. but
its also rude and does not prevent the
other party from hearing what's going
on atyour end. And even if your phone
provides a hold function, it is only hu-
mane to give the other person on the
line something pleasant to hear, rather
than dead silence.

Of course, one might feed local ra-
dio programming into the system for
the party on hold to listen to, but some
of the programming now traversing ihe
airwaves can be more offensive to
people than silence. The Music-On-
Hold Box described in this article is de-
signed for just such occasions. And the
circuit, which can be built and instalied
in one evening (at a cost of less than
$11). is easily added to an existing
phone system.

The Music-On-Hold Box is built around
an LS3404 melody chip, manufactured
by LSI Computer Systems, that is avail-
able in 31 versions, each containing a
single tune or medley of tunes. The

Box

Endow your telephone with
a feature usually reserved
for more expensive phones

at a fraction of the cost

BY MIKE GIAMPORTONE

chips require few support components,
and allows customizing of the tune/
medley being played. Changing the
song is as simple as plugging in the IC
containing the new tune or medley.

Ease-of-Operation. The circuit is easy
o install and operate. Once installed,
allyou have to dois press a button and
hang up the handset to "pipe” music to
the other party while he or she awaits
your return. And if you have extension
telephones connected to the same
line, lifting one of the extensions (or the
original phone} stops the circuit, allow-
ing you to resume the conversation un-
impeded.

vy /7

s
1A The
Music-On-Hold

Box
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The Music-On-Hold Box uses an LED to
indicate the status of the call. If desired,
the melody, tempo, or volume can be
easily changed. In addition, the cir-
cuit—which is powered from the phone
line so that it requires no external power
source—does not load the phone line
when it's not in use, so it's virtually un-
detectable. If desired, an opftional
transducer can be added to the circuit,
so that you too can be entertained by
the box’s melodic output.

About the Circuit. Figure 1is the sche-
matic diagram of the Music-On-Hold
Box. A normal one-party phone system
uses only two wires—known as tip
{which is the positive lead} andring (the
negative lead) in telephone tech talk—
of the four supplied to each phone sta-
tion. With the telephone handset on
hook, there is approximately 48 volits DC
(not to be confused with the 90-volt AC
ring signal) across the green (fip) and
red (ring) wires. When the telephone
handset is taken off hook, a load is
placed across the line, causing the DC
voltage to drop to approximately 6 volts
(depending on the subscriber’s loop re-
sistance and telephone).

Pressing $1 applies that DC voltage fo
the gate of SCR1, causing the SCR to
turn on, which applies DC to the bot-
tom of T's 8-ohm winding and allows
current to flow through the rectifier,
transformer, R1, and LED1. With §1
closed, LED1 lights; when that happens,
you may hang up. The circuit essentially
becomes a substitute load, deceiving
the switching equipment so that it sees
the phone as still off hook. At the same
time, there is a voltage difference
across R1 and LED1, which supplies cur-
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Fig. I. The Music-On-Hold Box is built around a single-melody chip, which is supported
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by two transistors, an SCR, and a handful of additional components.

PARTS LIST FOR THE MUSIC-ON-HOLD BOX

SEMICONDUCTORS

U1—LS3404 melody chip, integrated
circuit

Q1—BS170 N-channel MOSFET
(Motorola)

Q2—MPS2222A or PN2222A general-
purpose NPN silicon transistor

BR1—1.5-amp, 50-PIV full-wave bridge
rectifier

SCR1—2N5064, 0.8-amp, 200-PIV
silicon-controlled rectifier

DI—IN4733A or similar 5.1-PIV, 1-watt
Zener diode

LED1—T-1-3/4, 2-voit, 20-mA, red
diffused LED

RESISTORS

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

R1—680-ohm

R2—10,000-ohm

R3—I10-megohm

R4—27,000-ohm

R5—2-megohm PC-mount
potentiometer

R6, R9-2,200,000-ohm

R7-—50,000-ohm PC-mount
potentiometer

R8—68-ohm

CAPACITORS

C1—100-pF, ceramic-disc

C2, C3—0.1-1F, monolithic ceramic-
disc

C4—1-pE 35-WVDC, tantalum

C5-—4.7-pF, 50-WVDC, radial-lead
electrolytic

ADDITIONAL PARTS AND MATERIALS

T1—1000-ohm CT primary to 8-ohm
secondary, audio-ouput transformer

S1—Normally-open, momentary
pushbutton switch

BZi—Piezo transducer, optional (see
text)

Printed-circuit materials, enclosure, 8-
pin DIP socket, LED holder, modular
telephone cable and connectors (see
text), wire tie, shrink tubing, wire,
solder, hardware, etc.

Note: The melody chip (Ul) is available
from Thumb Electronics (PO Box
263, Avoca, MI 48006) for $2 each
plus $1.50 shipping and handling per
order. A S-tune assortment of melody
chips is available for $11, shipping
ineluded. Iron-on resist patterns for
Music-On-Hold’s printed-circuit board
are available:for $1 each with any
order. The BS170 MOSFET (Ql) is
available for $2 with any order.

Thumb also sells the sheets for making
your own iron-on patterns for labeling
the cover or PC patterns. For a list of
melodies in stock or technical
assistance, send a self-addressed
stamped envelope to the above
address.
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rentto the melody chip (U1), and in tum
causes it to start playing back across T1.
The melody is coupled to the phone
line through T1, and transmitted to the
receiver on the other end of the line.

When the handset is once again lift-
ed off hook, most of the current flowing
through the circuit is diverted to the
phone. That drops the current through
the SCR below |, (the SCR’s holding cur
rent), so the SCR ceases to conduct,
thereby turning off U1.

The bridge rectifier (BR1) protects the
circuit against polarity reversal when
the circuit is connected to the tele-
phone lines. The bridge rectifier is es-
sential for older switching systems
where the polarity of fip and ring invert,
depending on whether you place or
receive a call. Resistor R1 limits the cur-
rent through LED1, T1, and SCR1. Resistor
R8 prevents SCR1 from picking up stray
voltages and remaining on when the
handset is lifted. Zener diode D1 and
capacitor C5, insure a stable voltage
for U1.

The duration of each note can be
shortened by reducing the value of R6.
Potentiometer RS controls the tempo or
speed of the melody, while resistor R4
sets the pitch. Lowering R4's value raises
the pitch of the tune. Potentiometer R7
limits the volume.

Transistors Q1 and Q2 (an N-channel
MOSFET and a general-purpose NPN
fransistor, respectively) comprise a re-



start circuit, which resets U1 by inverting
the voltage at pin 5 of U1 and feeding it
to U1's POR (power-on-reset) terminat at
pin 8. While the tune is playing, pin 5
voltage is applied to the gate of Q1,
biasingiton. That, inturn, holds the base
of Q2 low, preventing it from con-
ducting. When the melody finishes, U1
goes to its standby state by removing
voltage from dll pins. The gate of Q1
then goes low, turning it off, and return-
ing base bias to Q2, turning it on. At that
point, a pulse is applied to POR terminal
pin 8, restarting the melody.

Building the Project. The Music-On-
Hold Box was assembled on a small
printed-circuit board, measuring 1-7/8
by 2-'%e inches. A full-size template of
the printed-circuit artwork for the board
is shown in Fig. 2. If you are not ac-
customed 1o producing your own Zir-
cuit boards from a magazine page, a
simple solution is offered in the Parts List:
namely, iron-on resist patterns—a pro-
cess by which the etch-resist pattem is
simply ironed onto a copper-clad slug
(unetched printed-circuit material). Of
course, you'll still have to etch your own
board, but at least you won't have to
worry about lifting or copying the pat-
tern from the page.

After you've etched and drilled your
board, and obtained the parts listed in

the Parts List, assembile the circuit using.

Fig. 3 as a guide. It is recommended
that U1 be socketed. Aside from pre-
venting possible damage to U1 during

on—-Hold
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Fig. 2. Here is a full-size template of the
printed-circuit artwork for the Music-On-
Hold Box’s circuit bourd.

#2505

s R} — D1
G ~ & Ry —& o
T0 l |
PHONE
LINE |oR_J |-B8d [‘ & R4c|3
e £ 1 ——R3— |
® e A
N B L opout
LED1 I ) B I
1
Rls SRR S =
b | & oty PG
= C.3 '
]
s

*SEE TEXT

Ot

I"|S1

.

Fig. 3. After you've etched and drilled your board, and obtained the parts listed in the
Parts List, assemble the circuit using this diagram as a guide.

soldering, it will permit quick melody-IC
changes.

Begin assembly by installing an IC
socket where U1 is indicated in Fig. 3.
Installing the socket first also aids in find-
ing the proper locations for the other
parts. Next, solder all resistors in place,
and be sure not to get the potentiome-
ters mixed up. Follow that by placing
the capacitors in their proper locations,
keeping in mind that two of them (C4
and C5) are polarized and must be
properly oriented. Tantalum and elec-
trolytic units have labels on them desig-
nating their polarity.

Next install the semiconductor com-
ponents, and be sure to observe the
proper polarity. Transistors Q1 and Q2,
and SCR1 come in the TO-92 package
style, so they are nearly undistinguisha-
ble from each other, save the part
number. So consult the part number
and pinout information before install-
ing any of those components; it'll save
you some aggravation in the long run. If
you are not familiar with bridge rectifier
markings. the AC inputs on such de-
vices are always marked with a wavy
line or indicated by the letters AC, and
the plus and minus outputs are marked
+ and — accordingly. All diodes are
also marked; the cathode end is band-
ed.

Now install the transformer. First
straighten the transformer leads. Be
gentie; When | untangled my first one, |
pulled one wire right out of the wind-
ings! Cut each lead to about Ys-inch
and strip about Y4 inch of insulation
from each lead end. Note that al-
though the center tap is not used, a
pad is nonetheless provided for that

lead. i1 is recommended that the
stranded leads be twisted and lightly
tinned before being inserted into their
respectve circuit-board holes. Tinning
helps to prevent bird-caging (fraying)
when the leads are inserted. Mount T1
to the board with the center-tapped (3-
wire) side toward U1. That insures that
the center-tapped primary side is con-
nected to the output of the melody
chip. Bend the mounting tabs in toward
each other to secure the transformer.
Solder all fransformer leads in place.

Connect switch $1 to the board
through two 4-inch lengths of hook-up
wire. Next place a piece of shrink tubing
over one lead of the LED, and a second
piece over both leads. The first one will
keep the LED's leads from shorting. The
second will insulate and strengthen
both of the leads. Do not heat shrink the
tubing at this time. Connect the LED
assembly to the board using 3-inch
lengths of hookup wire.

Testing. If you haven't done so al-
ready, install the melody chip. Set RS to
its mid-position and R7 fully counter-
clockwise. If you are going to listen to
the melody while the person on hold
does, connect the optional transducer
(BZ%) to the board. If you do not intend
to use that option, temporarily connect
an 8-ohm speaker in its place. Wire the
speaker between either of R7's leads
and R5 lead that's furthest from U1.
Using a 9-volt transistor-radio battery or
DC power supply, apply power to the
circuii. The positive side of the supply
should go to the pad labeled G and
the negative side to the pad labeled R.

(Continued on page 85)
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BY JOSEPH J. CARR

frequency converter, or fre-
Aquency translator, is a circuit

that changes an input frequen-
cy to another frequency. Using such cir-
cuits, you can receive WWV or
shortwave broadcasts on an auto-
mobile radio, or you can expand the
range of a ham-bands only shortwave
receiver to include the very low fre-
quency (VLF) range. Alternatively, you
can make an HF shortwave receiver
tune to the VHF bands, etc.

Frequency converters are actually a
little more common than you might be-
lieve. Nearly all serious radio receivers,
from the humblest handheld AM-band
radio, to the most complex “kilobuck”
commercial receiver, contain at least
one frequency converter. Such radios
are called superheterodyne (or simply
“superhet”} receivers. The “super” part
of that name was probably dreamed
up in the advertising departments of
early radio manufacturers, but the “het-
erodyne” part describes its operation.

Radio receivers prior to heterodyne
sets were “tuned radio-frequency” (TRF)
models. Those radios consisted of two,
three or even four separate radio-fre-
quency amplifiers in cascade. Unfor-
tunately, radio circuits (especially in that
era) tended to work a lot better at one
end of the band than at the other, so
performance was very uneven. Also,
the techniques that allow a circuit to
achieve a high RF gain, ¢ necessity for

S

Building RF converters is not as

= difficult as you may think. In fact, there

good sensitivity, also tend to work only
at one frequency, or a smail band of
frequencies. As the radio is tuned away
from that "magic” design point, the cir-
cuits would become unstable and
break into oscillation—complete with
screaming, howling, and squawks that
became the halimark of those radios.

By contrast, a superheterodyne re-
ceiver converts the RF frequency to an
intermediate frequency (IF), where a
maijority of gain is available. Thus, a
high performance radio receiver re-
sulted.

What Is “Heterodyning?” Hetero-
dyning is a process in which two fre-
quencies are combined to produce
other frequencies. As a musical meta-
phor, if you went to a piano and struck a
key you would hear a single note with a
frequency we'll denote f,. If you struck
another key you would hear another
single note that we'll say has a frequen-
cy f,. If you strike both keys simulta-
neously, the sound produced is a lot
richer because it Is an audio con-
coction consisting of the original notes,
plus the sum and difference notes. In
other words, the signal will contain £, £,
f,+f.and f,~ 1,

To see how a radio receiver takes
advantage of this type cf behavior take
a look at the block diagram of a fre-
quency converter circuit shownin Fig. 1.
There are three elements: a mixer. o

are a few sure-fire designs that

work well with a minimum
of “tweaking "

local oscillator, and a filter. The mixer
has two inputs and one output. Sup-
pose that the RF signal (f,) is applied ‘o
one input, and a local oscillator signal
(%) is applied to the other input. The
frequencies at point A" in Fig. 1 willbe a
blend of f,. f,, and other frequencies
defined by:

mf, + nf,

where mand nare integers (1, 2, 3, etc).
For most practical purposes we will
concern ourselves only with the case
where n = m = 1, so the output wil
contain the two original frequencies, f,
and f,, the difference frequency (f, —
f,). and the sum frequency (f, +£,).

The filter that follows the mixer will
select which frequency is passed to the
other circuits as the output frequency
(fou)- The filter might be a bandpass
filter, or it might be a low pass filter (to
select the difference frequency), or
possibly a high pass filter (to select the
sum frequency). In a superheterodyne
receiver, f_ , is the [F

Common IFs are 10.7 MHz for FM-
broadcast radios and VHF/UHF scan-
ners, 455 kHz for most AM radios, and
262.5 kHz for AM car radios. Those radi-
os typically use the difference frequen-
cy. Other receivers actually upconvert
the RF signal to a higher (sum) frequen-
cy. For example, a certain HF shortwave
radio upconverts the shortwave banc
(0.5 to 30 MHZz) to a 50-MHz IE



Let's consider an example of a super-
het frequency converter. Suppose we
have an AM radio with a 455-kHz IF
stage. When the radio is tuned to 780
kHz, the local osciliator will simulta-
neously be tuned to 780 + 455 kHz, or
1,235 kHz. At the output of the mixer,
therefore, the following frequencies are
present: 780 kHz, 1,235 kHz, 455 kHz, and
2,015 kHz. The filter, typically a tuned
transformer, passes the 455-kHz dif-
ference frequency to the rest of the cir-
Cuitry.

For the sake of clarity, it should be
mentioned that in common “radio jar-
gon,” the term “converter” is usually re-
served for those circuits in which the
roles of the mixer and tocal oscillator
are performed by a single circuit. That is

RE o ] MIXER n f
B FILTER |0/
fZ
LOCAL
OSCILLATOR

Fig. . A frequency converter, which
consists of these basic building blocks.
can commonly be found in many different
types of receivers.

J1 J2
RF IN

Fig. 2. A converter can be switched in and
out of the RF path (between the anieiaa
and receiver) in this fashion.

typical of most AM radios. A “mixer-os-
cillator” on the other hand, is a circuit in
which the mixer and local oscillator are
altogether separate. However the re-
suit is exactly the same, so for practical
purposes permit me to call both vari-
eties “converters.”

Frequency-Converter Circuits. An
add-on converter can expand the
range of a receiver by taking incoming
RF and converting it o an IF that falls
within the receiver’s operating band
Figure 2 shows how such a circuit can
be connected to a radio receiver. The
converter is switched in and out by a
switch (§1) that bypasses the converter
when normal receiver operation is re-
quired. A short piece of coaxial cable
between the switch sections carries the
bypass signal when the converter is not
being used.

Although this method of connecting
converters is universal, there are several
approaches to designing converter Cir-
cuits themselves. We'll take a look at
three different circuits, all of which can
be used over a wide range of frequen-
cies.

Two of the circuits are based on
40673 MOSFET's. The 40673 can be
used from very low frequencies up to
VHF frequencies in the neighborhood
of 200 MHz. It differs from certain other
MOSFET devices because it has gate-
protection diodes builtin that allow it to
withstand electrostatic voltages that
would destroy other MOSFETS. This de-
vice is readily available from local and
mailorder distributors. It is also used a lot
in consumer electronics, so it is avail-
able in the NTE and ECG component-
replacement lines. In fact, to test some
of the circuits | used an NTE222 (the
same as the ECG222), which is a re-
placement for the 40673.
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Fig. 3. The mixing of the local-oscilluior and wned RF frequencies occurs in Q in this
circuit. The signal is then filtered by T2 1o vield only the desired output frequency.

Figure 3 shows a single-stage con-
verter circuit based on a 40673 MOSFET.
The RF signal is applied to gate 1 (G1)
through a tuned transformer and a DC
blocking capacitor. The tuned trans-
former consists of a low-impedance
winding of a few turns, and a larger coil
(the secondary) thatis used to resonate
with the tuning capacitor.

The transformer can be made from a
toroidal core, a commercial coil form,
or a ready-made coil. Components for
coils and RF transformers can be
bought from several sources. Two that
I've used include Radiokit (PO Box 973,
Pelham, N.H., 03076, 603-635-2235;
catalog $1) and Amidon Associates
(12033 Otsego Street, North Hollywood,
CA, 91607). Both companies have cata-
logs, and Amidon will supply design in-
formation for making your own coils.
Digi-Key Corporation (PO Box 677, Thiet
River Falls, MN, 56701-0677; 1-800-344-
4539; free catalog available) sells coils
and RFIF transformers including AM-IE
FM-IF and TV-IF transformers.

The coil value for a shortwave con-
verter depends on the input RF fre-
quency. lused 3.5 pH for a 15-MHz WWV
converter, which resonated with 33 pk
You can roughly scale the coil for your
circuit using those values as a guide.
Keep in mind that the inductance
change is equal to the square of the
frequency change. In other words, a 2:1
frequency change requires a 4:1induc-
tance change.

The tuned circuit must be resonant at
the desired frequency. The resonant fre-
guency is:

f=1/(2xVIC)

or,to findL when C and fare known use:
L=1/(4n2f2C)

or, to find C:
C=1/(4n2f2)

where fisin herz (Hz), Lis in henries, and
C is in farads. Keep in mind when se-
lecting C that there will be some stray
capacitance, so the actual capaci-
tance needed to resonate the coil in
the transformer is less than the calcu-
lated value. How much less can be
found experimentally.

A neat little fact that some experi
enced hobbyists know is that you can
use an IF transformer for the RF input
transformer of circuits like Fig. 3. For ex-
ample, for VLF circuits, a 455-kHz or
262 .5-kHz IF transformer from an AM ra
dio will work. For HF shortwave circuits, a
10.7-MHz IF transformer from an FM ra:
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dio will work, and for low-band VHF cir-
cuits, television-IF fransformers in the 49-
MHz region work. In some cases, an ex-
ternal capacitor can be used to re-
duce the resonant frequency by
shunting the cail.

Another useful trick is to look at the
bottom of the transformer (the end nor-
mally hidden from view when the trans-
former is mounted on a printed-circuit
board) and see if there is a lithe slot with
a ceramic tubular capacitor inside. If
there is, you can crush the capacitor
with a small screwdriver and then either
use an external capacitor to select the
operating frequency, or use the trans-
former as a wideband (well, sort of) in-
put coupler for the circuit.

The output transformer in Fig. 3 is sim-
ilar to the input transformer, but will be
funed to either the sum or difference
frequency (most often the difference
frequency).

The local oscillator is a crystal-con-
frolled circuit made using the MOSFET's
gate-2 (G2) input. The crystal is se-
lected based on the desired input fre-
quency and the desired output
frequency. For example, | once built a
converter to piace the 15-MHz WWV
signal at 1 MHz in the AM-broadcast
band so that the time stafion would ap-
pear on my car radio. A 16-MHz crystal
for XTAL1, with a 15-MHz transformer at T1
and a 1-MHz transformer at T2 did the
trick.

Sometimes, a single crystal will work
for two bands if the input funing at G1 is
adjusted. On both frequencies, the dif-
ference signal is picked off, but in one
case the RF is greater than the local-
oscillator frequency, and in the other
the RF is less than the local-oscillator
frequency.

A more sophisticated circuit is shown
in Fig. 4. in it, the same tuned input and
output transformer circuits are used
and the crystal is once again con-
nected to G2. However, there is a third
funed circuit, composed of C3 and L3,
used as a frequency trap to prevent the
signal from the crystal oscillator from
appearing atthe output. That resonant-
fank circuit is designed so that both the
coil (L3) and the capacitor (C3) have a
reactance of about 490 ohms at the
crystal frequency, or mathematically:

L=490/(2x=f
and,
C=1/(490 x 2ntf)

For example, if the crystal frequency is
16 MHz, then the capacitor and induc-
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Fig. 4. This circuit is similar to that shown back in Fig. 3, but there is an additional filte

used to attenuate the local-oscillator output.
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Fig. 5. A quick one-chip converter circuit can be made with the NE602 IC. I1 requires few
components for support and can work over a broad range of frequencies.

tor are 20 pF and 4.9uH, respectively, to
make the reactance approximately
490 ohms.

Figure 5 shows an IC-based convert-
er that can operate from VLF into the
VHF region, using either a crystal or vari-
able-frequency oscillator for the local-
oscillator frequency source. In the case
shown, the local oscillator is a crystal
type.The IC used in the circuit, U1, is the
Signetics NE602 double-balanced mix-
er, and its a very good selection for
many applications.

The input circuit is o tuned trans-
former. If the desired frequency is close
10 10.7 MHz, then use a 10.7-MHz IF trans-
former and retune it either with its own
slug-tuning control, or an external ca-
pacitor. Otherwise, crush the capacitor
inside the transformer (as mentioned
before) and use an external capacitor
o resonate the circuit. You can also de-
lete both the internal capacitor and C1
to make the input network wideband
over a large segment of the high-fre-
quency band.

The NE6O2 needs a power-supply
between 4.5 volts and 8 volts, In the
circuit of Fig. 5, a small 78L05 three-
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Fig. 6. You can make the circuit of Fig. 5
tunable by replacing its crystal-based
local oscillator with this voltage-con-
trolled oscillator. The operating frequency
is determined by the voltage at V.

terminal IC voltage regulator (U2), with
a 100-mA rating, supplies the required
DC voltage. Alternatively, you can
power the circuit with a 6-volt battery,

(Continued on page 84)



How To Choose A

Don’t be swayed by sales hype or fall into the trap of overkill. Learn to
size up what you need before purchasing a computer

iving in the 1990%, you probably
fall intfo one.of two categories:
either you've already purchased
a personal computer, or you're thinking
about getting one. If you're in the first
category, you already know the mis-
takes you've made, if any. If you're still
thinking about getting a computer,
read this first
There are some good reasons to get
a personal computer, but be ccreful
about getting more power and “glitz”
than you need. If all you need to do is
word processing for personal corre-
spondence, very simple equipment will
do a fine job. So will a pencil, pen, or
typewriter! On the other hand, if you
own a small business, or you can't live
without playing high-speed arcade
games in 256 colors, you'll need a rela-
tively sophisticated computer system.

Who Should You Listen to? Lets say

By Fred Blechman

all the advertising hype, or a well-
meaning friend, have finally convinced
you that you need a computer and
maybe some add-on’s (which comput-
erists call “peripherals”). But before you
make a decision, your common sense
tells you the smart thing to do is to inves-
tigate the situation. You read ads, and
go to computer stores and computer
shows 10 ask questions. You may even
try to read and understand some com-
puter magazines.

Unfortunately, all that can be a waste
of time. Computer ads are frequently so
full of jargon that they are difficult to
make any sense out of At stores and
shows you may not know enough
about computers to understand what
the fast-talking salesmen are telling
you. Worse yet, a surprising number of
salesman don’'t know much more than
you do, but they've tearned enough
“buzzwords” to sound like experts. Most

computer magazines are even harder
to understand for just the opposite rea-
son: they know what they're talking
about. Long ago they stopped writing
for the average person and began to
cater to the “power user‘—one who
mostly uses his computer o do things
he dcesn't at all need, but which im-
press him and his associates. He is often
times a master at solving problems that
he doesn't have!

Unfortunately even good friends can
lead you down the wrong path. Agood
example of well-meant, but misdirect-
ing. advice from a friend or associate is
“You must do your word processing with
WordStar”—or Word Perfect, or Word, or
Volkswriter, or any of dozens of $400-
and-up word processing programs that
happen to be their personal favorite.

Frankly, I'm appalled at how many
people are using word processors {and
all kinds of other computer programs)
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that are gross overkill for their needs.
Most word processing needs can easily
be performed with under-$50 word
processors. | recently found a word-pro-
cessing program for under $30 (Spin-
naker's “Better Working Wordproces-
sor”} that may be the best computer
program ['ve ever used!

For most users, getting a $400 word-
processing program makes about as
much sense as buying a Mack fruck to
go to the store for a loaf of bread! I've
written hundreds of magazine articles
and five books using a $59 word pro-
cessor: "ZORLOF The Magnificent Word
Processing System” (how's that for a
name?) with an old TRS-80 Model Il
computer using two single-sided 5-Y4"
full-height floppy drives. This hardware
and software are definitely “trailing-
edge” fechnology, and considered by
computerists as obsolete, but it just
keeps grinding out stuff with no prob-
lems.

On the other hand, trying to do
“desktop publishing,” which involves
combining text and graphics into page
layouts, is sheer agony on microcom-
puters that were the “standard” just two
or three years ago.

The Proper Approach. The biggest
mistake new computer purchasers
make is that they buy the hardware first
and the software last. Thisis a no-nol The
right approach to getting a computer
is really just common sense. Acomputer
without a program is nothing but a
mess of wires, boards and electronic
gimmickry. The program (or “software”)
is what makes the computer do its
thing. But you can’t find a program for
your needs until you know what your
needs are. Therefore, the first thing you
should do is defermine your need(s). In
the long run, that will help you decide
what hardware and software you
should get.

If you're in business, start by defining
what it is now that you do on paper.
Invoices? Inventory? Client sales let-
ters? Accounting?

As you become familiar with the wild
and wonderful things you think com-
puters can do for you, you'll dream up
fantasies of the computer doing your
weekly payroll, paying bonuses, print-
ing checks, calculating discounts,
sending letters fo your customers, auto-
matically gathering your annual in-
come and expenses and filling out your
income tax forms, writing your will, gen-
erating an estate plan for your children,
and leaving you so much free time

This is the motherboard of a 386 computer. If in the future you find that you'll need the
power of a 486-based nachine, you could abways upgrade it with an expansion board
(also shown here). The point is don’t go for overkill; you can always upgrade later.

you'll learn how to fly an airplane with a
flight simulator. Yeah, surel

Trust me, some things are best left to
3x 5 index cards or simple ledgers.
Don't throw away your manilla folders
or file cabinets. And don’t think you
won't frequently wish you'd never heard
of computers,

This is not to say that computers can't
do all the things just described. They
can, and do so everyday. But not with-
out some effort and sometimes pain
from you. It gets back to first defining
your present needs, and going from
there to what would be even better. You
dont have to limit your thinking fo just
what you're doing now, but be aware
that every new requirement will take
fime and money to implement.

After you've clearly defined what you
need, look for the software/hardware
combination that will do the job. Soft-
ware does not work by itself; it needs
hardware, and vice versa. Only by
really frying software out can you deter-
mine if it meets your needs, and the
software that meets your needs pretty
well defines the necessary hardware.

Computer software stores and shows
are a good place to try the software/
hardware combination. Sometimes,
unfortunately, you can't try before you
buy. In fact, you'll probably go through

several software purchases before you
really find what you need.

Along the way, be careful that you
don't get overcome with the rapture of
technology and end up getting ro-
manced into a bunch of software and
hardware you may not need. Resist the
salesman’s desire to load you down
with a hard-disk system, EGA or VGA
graphics, multi-sync monitor, extra
memory, turbo speeds, 2400-baud
modem, joystick, mouse, and all sorts of
wonderful things—unless you actually
need them for your application. For
one thing, they will complicate your life.
For another, you can add whatyou may
have overlooked Iater.

Hardware Hype. There is a bewilder-
ing selection of hardware available,
and at prices that keep dropping. You
can get an extremely powerful com-
puter with a fast printer and a high reso-
lution cotor monitor today for the same
cost as a wimpy monochrome system
with a slow printer fwo years ago.

| can recall back in 1978 that if you
wanted a ready-made computer you
had the choice of an Apple, Com-
modore PET, or Radio Shack TRS-80.
None had more than 4K of memory,
and only Apple offered a color screen.

{(Continued on page 87)



| ost of the time, people think of
me as the quiet introverted .
type. So, naturally, every once

in awhile, | like o do something a little
strange just to keep them guessing. This
very simple project fits into that catego-
ry. It's not rocket science, but it dces
lean to a bit of extroversion.

This holiday season imagine a Santa
or Rudolph stick pin with a blinking r=d
nose peering out over your shirt pocket
or swinging from your tie. Imagine what
your boss, your teachers, or better yet,
those extroverted people who always
imply that there is something wrong
with you because you aren’t loud and
obnoxious like them will think. The pos-
sibilities are endless and you can do it
all without saying a word.

Building the project requires a stan-
dard paper clip, some hot glue or fast-
setting epoxy, an LED, a small button
battery, and a stick pin or another pa-
per clip. The battery is a type DL162016
3-volt lithium button-type battery cnd
the LED is a 2.5-volt blinking type. It is
essential that the LED will work on 2.5
volts—some don‘t. Such LED's are avail-
able from Radio Shack (as part
#276-036) and Jameco (part

#XC5410). The stick pin can be pur-
chased at most hobby or craft stores, or 0 r t e
you can fashion one from another pa-

per clip. Just remember that the pin has

to be about 2.5 inches long. HO I l DAYS
Making Your Own. First cut one loop

off a standard-size paper clip. It should

be a U-shaped loop about one inch Express your holiday cheer with a colorfully
long and one-quarter inch wide. Posi- . g
tion the loop flat againstthe base of the decorated, flashing lapel pin

LED and wrap a turn or two of the

positive lead around the U-loop as BY JERRY BAUMEISTER

“U"Loop

LED

PLASTIC
GLUE

/
NEGATIVE LED

NEGATIVE LEAD

LEAD
POSITIVE
POSITIVE / LEAD
CK . i

STl
LEAD PIN U

POSITIVE

A B C
Fig. 1. Wrap a turn or two of the LEL"'s positive lead around the U-loop (A), with the
negative loop extending through the center of the loop. Coil the LED's negative lead
around the pin (B), and solder. Then fill the space between the LED's base and the stick
pin with glue (C).

shown in Fig. 1A with the negative lead
extending through the center of the U-
loop. Solder the loop to the positive
lead. Trim off the excess lead length as
close as possible to the solder connec-
tion. Cover the solder joint and the en-
tire base of the LED with a drop of hot
glue or fast drying epoxy, resulting in the
loop being firmly attached to the base
of the LED.

Take the stick pin and coil the nega-
tive lead of the LED tightly around the
pin (see Fig. 1B). Do this until the pin
winds itseif down to within a battery’s
width of the base of the LED. Actually,
the spacing at the base of the LED
should be a little wider than the battery.
Solder the negative lead to the LED by
flowing solder over the coils that now

(Continued on page 96)
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Improve your reception on the lower frequencies with this
easy-to-build, amplified-antenna system

ne of the greatest problems en-
countered when DX'ing on the
lower frequencies—such as 1.8
and 3.5/3.8 MHz—is weak signal recep-
tion. That problem is compounded
when one lives in a noisy location.
Power-line noise can be a real deter-
rentand, in many cases, may even give

rise to second thoughts about DXing on.

the lower bands. Butarecentmovetoa
new location allowed me to return to
my favorite DX band (80/75 meters).

| put up a pair of phased verticals (Va
wavelength or about 62 feet on 80/75
meters}) and, despite having under-

BY DAVE HOLLANDER, N7RK

ground utilities, was quite shocked tfo
find an almost constant S9 noise level
on 80 meters. The noise was coming
from power lines located a couple of
blocks away. Although the power com-
pany has been cooperative, an atter-
nate receiving antenna was necessary
as it can sometimes take them weeks,
even months, to fix the problems. Be-
sides, you never know when the noise is
going to re-occur (usually when a DX-
pedition is on from a country you have
been trying to log for years).

There have been many schemes for
receiving antennas. For instance, a

“Beveridge” antenna (developed by
and named for Harold Beveridge)
would have been ideal. A Beveridge
antenna is wire—a minimum of 1 wave -
length long—stretched in the direction
of the transmitting station, and gener-
ally erected only about 5-10 feet
above ground. It has a bidirectional
pattermn if left unterminated. It is for re-
ceiving only and is useful for enhancing
the signal-to-noise (S/N) ratio when lis-
tening to weak signals in high levels of
atmospheric noise and interference. it
is the most effective antenna for weak-
signal reception on the 160- and 80/75-
meter bands. But because of its size
(approximately 260 feet for 80/75
meters, and 520 feet for 160 meters), it is
not popular among city dwellers. fts size
is crux of my problem; my backyard is a
wee bit too small. .

After studying antenna books, the
ARRL Radio Amateurs Hanabook, and
various articles, | decided to build a
receiving loop that could be placed
inside my shack right next to the operat-
ing position. What follows is a very sim-
ple, easy-to-build, and inexpensive
indoor receiving loop—the Dual-8and
Loop Antenna—that covers both 80/75,
and 160 meters. Changing bands is ac-|
complished with the fiip of a switch. If
one is a good scrounger, it can proba-
bly be built for under thirty dollars.

About the Circuit. Figure 1 shows the
schematic diagram of the Dual-Band
Loop Antenna system. The receiving ele-
ment consists of loops of wire threaded
through a child’s hula hoop. Switch S1is
used to select either 80/75- or 160-
meter operation. When S1 is in the
80/75 position, only a single loop of
wire, designated L2, is connected to
the balance of the circuit. When $1 is
placed in the 160 position, a double
loop of wire, designated L1, is placed in
series with L2, and all three loops are
connected to the circuit. The receiving
element is made resonant at the desir-
ed operating frequency using variable
capacitor C1.

The received signal is passed to a
very simple two-transistor preamp, con-
sisting of @1 (set up as a common-emit-
ter amplifier) and Q2 (configured as a
common-base amplifier). When S2 is

—_ o —— R L R ———



PARTS LIST FOR THE
DUAL-BAND LOOP ANTENNA

CAPACITORS

C1—365-pF broadcast variable
C2—120-pF dipped-mica
C3—S51-pF dipped-mica

C4, C5—.047-pF ceramic-disc

ADDITIONAL PARTS AND MATERIALS

Ql, Q2—3N3904, 2N4124, or similar
general-purpose, NPN silicon
transistor

R1, R2—150,000-ohm, Ya-watt, 5%
resistor

R3—1000-ohm, Ya-watt, 5% resistor

L1, L2—See text

S1—SPDT toggle switch

S2—SPST toggle switch

B1—9-volt transistor-radio battery, or 6-
12-volt power pack

J1—80-239 or BNC chassis-mounted
connector

Terminal strip or perfboard materials,
metal enclosure, battery holder and
connector, hula hoop, conduit fittings,
antenna wire (see text), wooden base,
solder, hardware, etc. :

turned on, a small voltage is applied to
the base of Q2 through R3 and R2, turn-
ing that transistor on. With Q2 turned on,
asmall voitage is applied to the base of
Q1 through R1, biasing it to just below
turn on. The incoming signal, along with
the bias voltage on @1, is sufficient to
cause Q1 fo turn on and off as the in-
coming signal rises and falls. In that way,
the incoming signal is used to modu-
late the DC voltage at the collecter of
Q2, producing an amplified version of
the original signal at J1.

Power for the circuit is provided by a
9-volt battery, and because the circuit
draws so little current, the battery
should last at least a year if the circuit is
turned off after an operating session.
The circuits operating voltage is not
critical; in fact, the circuit could be
powered from an inexpensive 6- to 12-
volt plug-in power supply, if you wish.

Construction. The electronic portion
of the author’s prototype was built on a
terminal strip, and housed in a metal
enclosure (measuringabout2 x 3 X §
inches), which was mounted to a
wooden base to give the assembly sta-
bility. The antenna (loop) portion of the
system was then mounted to the en-
closure. That covers the overall con-
struction of the antenna system, now
lets take a more detailed look at the
unit’s construction.

The loops are housed in a child’s hula

2 C5

) G 1 2N3904 047
Y —Qu
: Lie = R3
: o 1K
51pF
(e : }_sz |
Qf |
2N3004 ‘“ %
X = G4 ; Bs;v
| 120pFT 365pF 1'047 &
¥ - A - - ;
*SEETEXT =

Fig. 1. The Dual-Band Loop Antenna consists of litile more thdn three large loops of wire
(L1 and L2), two transistors. and a few additional components.

HULA HOOP OR CONDUIT
1 INCH GAP IN SHIELD
3 FEET
POWER 2 BAND
ON/OFF 160 @ 80
CONDUIT FITTINGS
% 160 80
TO RECEIVER

Fig. 2. The hula hoop is cut ai the center of the exposed foil area and the ends brought
into the metal enclosure through electrical-conduit fittings. The exposed foil is used to
make electrical contact with the unit’s metal enclosure.

hoop (which can be purchased at
most toy stores). The hula hoop should
be approximately three feet in diame-
ter, although that dimension is not very
critical.

The first step is to shield the hoop in
order to eliminate electrostatic noise
from power-lines and other sources.
That's done by wrapping tin foil around
the hoop and then covering the foil

with electric tape, leaving about 2
inches of the foil exposed. Cut the hula
hoop at the center of the exposed foil
and then bring the ends of the insu-
lated hula hoop into the metal en-
closure through electrical-conduit fit-
fings (see Fig. 2). The exposed foil will be
used to make electrical contact with
the circuit’s metal enclosure.
(Continued on page 88)
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ICONTtroller

CIRCLE 119 ON FREE INFORMATION CARD

A fast cursor control for use in places where a mouse won’t do

surprises come in small packages.”

With a footprint of less than four
square inches, the “ICONtroller” cursor
control seems to fit that adage. It is a
miniature joystick-like controller that at-
taches directly to the side of your IBM
PC or compatible keyboard.

The ICONTtroller has all the good at-
fributes of @ mouse and has several
unique features of its own. The most ob-
vious advantage to the device is that it
requires less desk space than a mouse.
Further, since it attaches to the key-
board you can use it to work on a lap-
top computer when there’s no desk
around; try that with a mouse!

[t is compatible with any program
that normailly recognizes a Microsoft or
Mouse Systems mouse, and can be
used unmodified by either left- or right-
handed users.

I t has often been said that “the big

Description. The ICONtroller takes ad-
vantage of much of today’s tech-
nology. Its brain is a Philips-Signetics
83C751 microcontroller that converts
the user’s requests into a 1200-baud se-
rial-mouse format. It requires no bat-
teries or power adapter, as it draws
between 10 and 15 mA from the serial
port. The microcontroller and support
circuitry are ‘mounted inside the ICON-

trolter on a small circuit board.

The case of the ICONtroller (see Fig. 1)
looks like a small joystick with a few extra
buttons. The three "mouse buttons,” as
you might guess, emulate those found
on a 3-button mouse. A tiny button at
the top of the self-centering cursor-
control knob (or joystick) can be pro-
grammed to act as any one of the
mouse buttons as well via the signal-
selector switch.

A small slide switch at the front ofghe
ICONtroller {the system-compatibility
switch) can configure the unit as a Mi-
crosoft mouse or makes it Mouse Sys-
tems compatible. In the Microsoft
mode, only the left and right mouse
buttons are active; in the Mouse Sys-
tems mode, all three buttons are active.

Although the stick moves through a
360-degree circle, there are only eight
directional switch locations, allowing
vertical, horizontal, and diagonal cur-
sor movement. Each of those switches
has two steps to achieve two-speed
cursor. Tilt the stick a little bit and the
cursor moves one pixel at a time in that
direction. Tilt the stick further and the
cursor leaps forward at any of four fast-
er speeds chosen with the cursor speed
control. The speed control is elec-
tronically coupled to a small green LED
that blinks from one to four times to

indicate the selected fast-cursor speed
each time it is changed.

All the switches are made of high-
reliability conductive rubber, geome-
trically arranged to give the ICONTtroller
smooth action. The directional and but-
ton switches are rated for one million
cycles, while the switch at the top of the
stick is rated for 100,000 cycles.

Hardware Installation. The ICON-
tfrolier is designed for use with any IBM
PC/XT/AT/PS2 or 100% compatible com:-
puter with a 9-pin or 25-pin RS-232 se-
rial port. The ICONTtroller cable has a 9-
pin female connector and comes with
a 9-to-25-pin adapter to support com-
puters with 25-pin ports. Each of the
female connectors, even on the 9-25
adapter, has finger-tightening knobs to
screw the mating connectors fogether
for solid contact. A well-written and lib-
erally-illustrated 12-page booklet pro-
vides installations and instructions to
help you with the hookup.

The attachment of the ICONtroller to
your keyboard depends on whether
you have the “deskiop” or “laptop” ver-
sion. The desktop ICONtroller uses a
long, straight cord and adhesive clips
to hold the cord along the back of the
keyboard. A special double-sided ad-

(Continued on page 90)



By Len Feldman

AudioSource
EQ Ten
Graphic
Equalizer/
Spectrum
Analyzer

PRODUCT
TEST REPORTS

nyone familiar with

home-audio installa-
tions knows that, more often
than not, some tonal equal-
ization is needed to make
the system sound right. Of
course, the simplest type of
equalization involves the
use of ordinary bass, freble,
and, on some amplifiers,
mid-range tone controlis.
But the action of such tone
conftrols is usually too broad
to do a proper job of
equalization. To solve that
prcblem, many manufac-
turers offer graphic
equalizers, which are really
nothing more than sophisti-
cated tone controls that
div.de the audio spectrum
into several increments,

The AudioSource EQ Ten graphic equalizer/spectrum analyzer.

each of which is individuallty
controlled by a button,
slider, or knob. Dividing the
spectrum in this way makes
it possible to make very
detailed corrections in fre-
quency response where it is
needed.

The problem with most
equalizers of this type is that
the user is left to his or her
own devices when at-
tempting to correct the

overdll frequency response
of a system. That's where
the AudioSource EQ Ten
stands out among graphic
equalizers. It is a fully elec-
fronic, 12-band unit with
soft-touch confrols, a built-in
pink noise generator, and a
calibrated electret micro-
phone that will enable you
to automatically adjust
each band while results are
displayed on its spectrum
analyzer. The EQ Ten's on-
board computer actually
analyzes the acoustics of
the listening environment
and then sets precise
equalization settings for op-
timum sound reproduction.
Alternatively, you can ad-
just each of the twelve
bands manually to suit your
personal preference. Favor-
ite equalization curves can
be stored in four separate
memories and recalled at
the touch of a button.
Tape-to-tape dubbing and
tape equalization are also
possible with the EQ Ten.
Once properly installed, the
EQ Ten can be operated
from your listening position
using the supplied thirty-two
function remote control.

CONTROLS

Above the small power
button, at the lower left of
the all-black front panel,
are eight soft-touch button
controls. They activate the
pink-noise generator, select
tape monitoring, select line
or tape input, adjust spec-
frum-display sensitivity,
adjust volume levels, insert
equalization when making .
a tape recording, select
dubbing mode (lape 1 to

Tape 2, or Tape 2 to Tape 1),

and activate the micro-

phone when using it o
analyze the pink noise sig-
nal on the spectrum display.

The entire center section
of the front panel is dedi-
cated to the graphic/
spectrum display. As a
graphic indicator, it shows
the cut or boost of each
individual frequency band;
the bands range from 25 Hz
10 16 kHz. As a spectrum
indicator, it shows the fluc-
tuating output signal in
each of the 12 frequency
bands as sound passes
through the equalizer. Be-
low the display are
equalization-level up/down
controls. Each of these
switches controls one fre-
quency band, allowing the
cut or boost to be manually
varied by a total of £12 dB.

To the right of the display
are pushbutton controls for
storing up to four equaliza-
tion curves, selecting left or
right channel equalization
(each channel can be
equalized independently
with this unit), initiating auto-
matic equalization, instantly
restoring flat response, dim-
ming the display, reversing
the EQ (equalization) curve
(useful if you want to play
back an equalized tape re-
cording fo hear it with flat
response), muting sound,
and sequentially altering
the display mode from
holding highest levels on
the display, fo freezing the
display, to operating contin-
uously while in the
spectrum-display mode. A
microphone input jack is
found at the lower right
corner of the front panel.

The supplied remote con-
trol duplicates virtually all of
the front-panet controls’
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