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What Do These Prestigious
Companies Have In Common?

LA CORPORATION

A K700 ERA GROUP COMPANY

MLC, Tantalum and Thin Film
Capacitors, Resistors,
Networks. Trimmers,

Oscillators, Resonators, Filters

and Piezo Devices
“ w
- @
Tubing. Conduits, Hase, Sleevings, Splices.
(DA NNEFOR )

Insulation and Cable Harness Products
@ INDUSTRIES, INC.

BATTERIES: Computer, Cordless
Phone, Scanner & R/C.
ANTENNAS: Cordless Phone (metal &
rubber), Scanner Bumpers,
Grommets and Stik-On Feet

AP

Electrical /Electronic Connectors.
IC Sockets. PCB Switches

Aerovox:

DC Film and RF! Suppression Capacitors.
AC Qil Capacitors, EMI Filters

CAROL

CARGL CABLE COMPANY INC

Electronic and Electrical Wire and Cable

and Power Supply Cords Relays and Solenoid Relays

A COMPANY OF

CORNELL
DUBILIER

Capacitors- Aluminum
Electrolytics, Mica, AC Oil, Film,
MICA Paper and Relays

DALE

Dale Electronics, Inc.

Resistors, Networks, Oscillators, Displays,
Inductors & Thermistors

A
GERNSBACK

PE iBLICATION

L O\ SPEER ELECTRONICS, INC.

Resistors. SMT Tantalum Capacitors Inducters.

Resistor Networks. SMT Thermistors
Electronics Now Magazine

B ERE
MURATA ERIE NORTH AMERICA
Monolithics, Discs, Variable Capacitors,
Oscillators, Potentiometers, RFI/EMI Filters,
Microwave, Surface Mount Capacitors

NTE ELECTRONICS, INC.

A WORLDWIDE REPUTATION FOR QUALITY. SERVICE AND WALUE

A North

Semiconductors, Resistors,
Capacilors, Relays

A COMPANY OF

v

Tantalum Capacitors, Wet & Foil
Capacitors, Resistor Networks.
Resistor Capacitors Networks, Filters

Rohm Etectronics Division
Resistors, Ceramic Capacitors,
Transistors/Diodes,

Opto Components and IC's

Switches, Relays, Terminals,
Indicator /Pilot Lights, LED Indicators,
Test Clips, Test Leads, Cable Ties and

Heat Shrinkable Tubing

Communications
Instruments, Inc.

North American Capacitor Company

Philips ECG

Semiconductors, Test Equipment,

BERG

ELECTRONICS
High Density and Industry Standard
Connectors/Subsystems

SBURNDY

an FC1 Company
Electromic Connectors

coofen

Bussmann
Fuses, Fuseholders, Fuse Blocks,
and Fuse Accessories

E.T-N

Eaton Corporation, Commercial
& Military Controls Operation
Switches, Relays, Displays and Keyboards

m'tron

Quartz Crystal Clock Oscillators
and Special Hybrid Products

o
COOPER
Belden

Multi Conductor, Palred, Coaxial, Flat.
Fiber Optic, [nstrumentation/Process
Control, LAN, Special Application Cables.
Power Supply Cords & Molded Cable
Assemblies

WIRE AND CABLE L.P

T

b

Tantalems, Aluminums, Sonalerts®
Ceramics, Films and AC's

Quam

Loudspeakers and Commercial Sound
Prod

American Philips Company

Relays, A7V Parts and

Chemicaly LS

A Raytheen Company
Switches, Connectors, Jacks. Plugs.
Jackfields & Audlo AcCessories

Non-CFC Cleaners/Degreasers,

UV Cured Compounds, Swabs, Wipes,
Brushes, Wick, Cleanroom Supplies, and
Static Control Products.

They sell through distributors.
They belong to the E.I.A.
They belong on your vendor list.

Leadership in electronics is not just a matter of designing products bet-
ter and manufacturing them better, but also of marketing them better. And
the sponsors of this message understand that better service to customers
requires effectively involving distributors as part of their marketing teams.

Distributor involvement means lower prices, quicker deliveries, better
service over-all. The Buyer wins. . .the Seller wins.

Distributors help achieve marketing leadership. So does the manufac-
turer’s involvement in the Components Group of the Electronic Industries
Association. EIA fosters better industry relations, coherent industry stan-
dards, and the sharing of ideas, which helps one another and serves
customers better.

In choosing your component supplier, look for the marks of
leadership —

® availability through distribution

® membership in the E.L.A.

L% EsT 1924 n
W -«6%’
SO AN M

Electronic Industries
Association/Components Group
2001 Pennsylvania Avenue, N.W. 11th Floor
Washington, DC. 20006

Phone: (202) 457-4930 Fax: (202) 457-4985

Committed to the competitiveness of the
American electronics producer
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CONSTRUCTION ARTICLES

BUILD A LOW-COSTMOTORCYCLE ALARM ..........c0iivetnmnmnrnonnsnonrncecasencarannnn Dean Kasper
Give your favorite set of wheels top-shelf security at a rock-bottom price
BUILD A 125-MHZ LOGIC PROBE ... .......ciiiuieiererneetonenneresaesosarasasesescacsasssens Paul Yost

An inexpensive, wide-band test device thats perfect for today'’s high-speed circuits

FEATURE ARTICLES

STEP UP TO CD-ROM ... ..ioiiiiitiiiiinierersnruensnsssnsssasosesassasuesnsnonononsannnns Marc Spiwak
Get in on the multimedia fun with these great add-ons for your PC

DESIGN YOUR OWN LOUDSPEAKERS .. ......civvitierereenonarenrasseesnoasencasnnes William R. Hoffman
Use your PC and our programs to design enclosures and simple crossovers

CANYOUPASS THIS FCOEXAM ... ..uiuinitieitinaeintsincsoancetososstosananssosaseasassassansnnsnes
Check your technical knowledge using the actual questions used by the FCC

AUDIO ACCESSORIES FORTHE RADIOLISTENING .........c0vviniieennenrnenonnnncnns Karl T. Thurber, Jr.
Welcome additions to any modem ham or shortwave listening post

PRODUCT REVIEWS
74 0 30000000800000003666606080003000000800000000080000000
Including: Nikon Slide Scanner, Bose Acoustic Wave Receiver/Alarm Clock, Onkyo A/V Receiver, and lots more

HANDS-ON REPORT ......cutiuiiunitniineuatusenstastarearsoasnessasssossssansosnansoasansesssnsssnos
Elenco Soldering-Practice Kit

PRODUCT TEST REPORT .. .cutttintuaiattnsarstramasesetnserasrsaacanssscasasesenasnennn Len Feldman
Kodak Photo-CD Player

COLUMNS

THINK TANK .ottt iatiteutneeesasenarsasaessesonsonasosasenassasassasaanssnsss John Yacono
Displays and discrepancies

ANTIQUE RADIO ...ttt it iietneraeereeserosesensoncasenseseasessensenssnsassnannsnn Marc Ellis
A trip to Mecca

COMPUTER BITS ....iiiiiiieietineenearrecsonsnconsansessossasensesensesensavosassunnnos Jeff Holtzman
Crosstalk for Windows

CIRCUIT CIRCUS ... i tiiiiiiittiiateiatennesreeenseerseosasenaronnssnnsonsanonranas Charles D. Rakes
Plenty of oscillators

DX LISTENING . ..uiiiniiiiiieieintaeectaansntotosenasesansosensasnsnsesnasassnensasosanenns Don Jensen
Viennese DX

HAM RADIO ...ttt ittt tetaereaatenesenssarosensansessonsnsssssnsassancnscnnes Joseph J. Carr
Radio and the solar eclipse

SCANNER SCENE ........iiiitiuiineieiaeratatesacrarecenseasssssssessnasasessansasasanaas Marc Saxon
Underground chatter

DEPARTMENTS

EDITORIAL ..ottt ittt ittt eeneenrseeneensensonsensacenns 900000000083000000060 Carl Laron
g ] N
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EDITORIAL

THE AGE OF INFORMATION

In the 1800’s, the face of this nation was changed forever by
the start of the Industrial Revolution. Today, another revolution,
the “Information Revolution,” has begun and like every
revolution, there will be winners and losers.

Information is power. Those with the most information, and the
ability to access and use it effectively, will inevitably rise to the
top of society. Unfortunately, it is also inevitable that the
Information Revolution will have many casualties. The coming
years may be difficult ones for those used to the “old ways” of
doing things. To avoid becoming “obsolete,” individuals will
need not only to accept, but embrace the emerging
information technologies.

One of the key elements of the information revolution is the
so-called “Digital Highway.” It will be here soon, and, in fact,
parts of it are already in place. In the meantime, many
computer users are getting a jump on the rest of society. Dial-
up databases such as CompuServe, smaller corporate and
university databases that are interconnected via the Internet
{which will likely make up part of the digital highway), and the
like already give computer users nearly instant access to vast
amounts of information.

Now there’s CD-ROM. That technology is revolutionizing the
way students and professionals can assemble and access
information. As an example, in New York, attorneys can obtain
CD-ROM’s containing the complete N.Y. State statutes, case
law, etc. This means the research that once could have taken
days to complete can now be done in hours, and perhaps
even in minutes. That's what we mean by power.

For those who want to learn more, this month Popular
Electronics presents “Step Up to CD-ROM.” It's a feature
story that examines what to look for when adding a CD-ROM
to your PC. It also samples some of the hardware and
software products that are availabie today. The story begins on

page 31. O@/\/_\

Carl Laron
Editor



Introducing a New Era
In Technical Training.

World College, an affiliate

of the Cleveland Institute of
Electronics, was created to
provide a four year, indepen-
dent study, technical degree
program to individuals seeking
a higher education. The
Bachelor of Electronics Engi-
neering Technology Degree,
offered by World College, pre-
pares students for high-paying
careers in electronics, telecom-
munications, electrical power,
computer and control systems.
World College’s curriculum

is taught in an effective, time-
proven, independent study
environment. With World
College’s flexible study sched-
ule, students have the opportu-
nity to work or spend time with
their family without having to
worry about rigid scheduling
residential colleges offer.

A Quality Education
with a Hexible
Schedule.

In a world heavily dependent
on electronic equipment,
people who understand elec-
tronics will have no problem
putting their knowledge to
work... in high-paying careers.
The staff and faculty of World
College have invested over ten
years developing, what we be-
lieve to be, the finest indepen-
dent-study, baccalaureate
degree program available.
World College’s mission is

to instill in each student the
knowledge, education, and
training that employers are
seeking for the many technical
positions available today. It's

a program created to provide
the best education and
training possible with
a flexible schedule 5
to match your busy 3
lifestyle. B

Electronic

(@

WORLD

COLLEGE

Bringing Technology Home/!

Lake Shores Plaza
5193 Shore Drive, Suite 113
Virginia Beach, VA 23455-2500

Send For Your free
Course Catalog.

Take the first step towards a new start
in life. Send for World College’s Free
Independent Course Catalog today and
discover how easy and affordable itis
to get started on your Bachelor Degree.

World College is affiliated with

ke
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World Coltege is currently seeking
approval to confer the Bachelor
Degree from the Virginia Council of
Higher Education.

Complete the Entire
Degree Program Under

One Roof. Yours!

Only World College offers an
independent study, four year
technical degree which can

be completed through one
school. All lab equipment”,
parts, and software are
included in your tuition and
the program’s 300-plus
laboratory experiments can be
completed in your own home.

You Pay Only For Time

Actually Used.

World College not only
provides a means to earn

a Bachelor Degree while
fulfilling current cbligations,
but there are no restrictions
on how fast you can complete
the program. At World
College, you pay tuition only
for the actual upper-level
semesters it takes to graduate.
The quicker you complete the
program, the less you pay in
tuition. It’s an effective way to
keep you motivated in order
to complete the course and
move on to a better paying
position as quickly as possible.
Currently not available in Ohio.

* Student must have access to a personal
computer system.

[e———————

| World College’s Free Course
Catalog detailing the full
curriculum.

Address:

o)
<

w
=
o
=3
©

Zip:

Phone: ( )

Age:

Return to:

World College

I Lake Shores Plaza
5193 Shore Drive, Suite 113

I Virginia Beach, VA 23455-2500
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I L__I YES! Please send me :
|
|
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THANKS, AND A TIP

! have comments about two
articles that appeared in the
November issue of Popular
Electronics.

First, thanks for “Where to
Find Electronics Parts,” which
listed many sources for parts
and services. | seldom see ad-
vertising by most of the
companies listed, and have not
been aware of most of them.
The list will be valuable to me. |
have business for one of them
already.

My second comment is about
the telephone-line tester that
appeared in Circuit Circus. It
certainly can be of great finan-
cial benefit to any capable
person to do some testing be-
fore calling in the phone
company. Besides testing for
line voltage and seeing it drop
under off-hook conditions, it is
valuable to have a known work-
ing telephone set with a
standard plug that can be con-
nected to the line at the
protector box where the cable
meets up with the house. Here,

LETTERS

at least, the telephone company
provides a test jack in that box
for such test purposes. You can
listen for noise and verify that
you get a dial tone when going
off-hook.

However, the article repeats a
common error (almost a univer-
sal error), in saying that there
should be about 48 volts be-
tween tip and ring conductors in
the idle condition. It is true that
in the trade that voltage is
called 48 volts, but in reality it
almost never is. To the best of
my knowledge, you will almost
always find it to be within half a
volt of 52 volts. If you build the
circuit in the article and cali-
brate the meter for 50 voits full
scale, the needle will go off
scale high under normal circum-
stances. This might be a minor
point, but a lot of people might
wonder if something is wrong

e most

COPYRIGHT CLEARANCE CENTER

222 Rosewood Drive, Danvers, MA 01923 (] Tel. (508) 744-3350 (] Fax (508) 741-2318

© 1993 Copyright Clearance Center

-AN IMPORTANT PART
OF YOUR PHOTOCOPIER
ISN'T PART OF
YOUR PHOTOCOPIER

Having a machine may not permit you to photocopy
books, journals, newsletters and magazines.
The Copyright Clearance Center CAN.
Contact us to find out
how you too can COPY RIGHT!™

when they see a reading that is
four volts higher than the article
says they should see.

K.E.S.

Cherryvale, KS

RELOCATED SUPPLIER

Star-Tronics was mentioned in
the article "Where to Find Elec-
tronics Parts” (Popular
Electronics, November 1993).
We have just moved to Las
Vegas, and the address shown
in the article is no longer ap-
plicable.

Please note that we are still
providing fine parts at low
prices, as we have for the past
20 years. Our new mailing ad-
dress is Star-Tronics, P. O. Box
98102, Las Vegas, NV 89193.
Our physical address is 4640
South Valley View Blvd., Suite
E, Las Vegas, NV 89103. Our
new phone number is
702-795-7151.

BRUCE STELLER, OWNER
Star-Tronics
Las Vegas, NV

HAVES & NEEDS

I have a set of red, green, and
blue guns for an A-1 ceiling or
wall projection TV monitor. Each
gun is 5% inches in diameter.
They have been tested and are
in working order.

I will ship the set to anyone
who might be interested, for the
price of shipping and handling.
KENNETH SOMERS
5717 SE Riverside Drive
Vancouver, WA 98661

I am looking for an owner’s
manual as well as a service
manual for a Hitachi model
V-1050F oscilloscope. | will
gladly pay for copying or
postage costs. Thank you.
PHIL DENNING

865 Globe Ave.

Fort Worth, TX 76131

I'm looking for a used, or un-
wanted, low-cost home
electronics training course. I'm
hoping that a fellow Popular

Electronics reader might be
able to help me out. I'll gladly
pay for any postage costs.
CLAYTON CAMPBELL

31b Argyle Road

St. Pauls

Bristol BS2 8UY

Avon, United Kingdom

I've seen other readers get
lucky, and now I'm hoping it's
my turn. I'm trying to locate an
audio amplifier chip that was
used in the old Cobra and Pres-
ident radios that used the 858
PLL. any of the following will
work: UPC 156 H, SK 3484, or
NTE/ECG 1194. | have checked
all my sources and was told that
it is discontinued and can't be
found. But I'd hate to trash a
good radio.

TOM WILSON

71 Woodland Ave.

Mantua, NJ 08051

| am searching for a frequency-
synthesis IC, part
#15-3015689-1, for a 12-year-
old Sylvania TV, chassis
#E51-06. The IC is no longer
available from Sylvania. | will
accept a used or a new IC.
Thank you!

JAMES P. KOCH

3867 Kelley Circle South
Memphis, TN 38111

! have a working H.H. Scott
LK-30 stereo amplifier, which is,
| believe, about 30 years old. |
would very much like to find an
instruction book for it.

If anyone has any sugges-
tions, | would love to hear them.
Many thanks.

THOMAS BLALOCK
113 East Housatonic Street
Pittsfield, MA 01201

WRITE ON

Do you have a question, compli-
ment, complaint, or comment
about Popular Electronics, or
the electronics world in gener-
al? Drop us a line at:

Letters

Popular Electronics

500-b Bi-County Bivd.
Farmingdale, NY 11735 ]




Your choice for only $9.95

when you join the Electronics Engineers’ Book Club®
Your source for. . .

b
;1 ECTROY!
IR, crec™ 4 STANDARD HANDBOOK
. 1
ELECTRONICS 1o MO0 | FOR ELECTRICAL
) ; ENGINEERS, 13th Ed.
ENGINEERS - “ ¢ L ‘/“) Edited by Donald G. Fink

HANDBOOK, 3rd Ed.

by Donald G. Fink

and H. Wayne Beaty
¢ the essential on-the-job

-
THE ENCYCLOPEDIA OF

and Donald Christiansen

This fully revised and updated
edition of the standard desktop
reference shows you how to use
the latest design and cost-cutting
solutions at work in the industry
today. You'll find a wealth of new
material on electronic systems
design, computer systems and
digital recording, telecommunica-
tions, process control, laser
technology, and CAD of electronic

ELECTRONIC CIRCUITS

—Volumes 1, 2 & 3 2
by R.F. Graf

Turn to this comprehensive cir-
cuit library for hundreds of project
ideas ... valuable troubleshooting
and repair tips ... and concise °
pinout diagrams and schematics.
Each volume contains more than
700 electronic and integrated cir-
cuits and covers 100 + circuit °

reference for Electrical
Engineers

latest information on

rapidly changing areas

such as nuclear power

and high-voltage
transmission systems

all the essentials including
circuits, telecommunications,
power distribution and
electrical standards

Written and compiled by 115

recognized experts
2,208 pp., 1,421 illus.
Order #020984H

circuits.
2,258 pp., 1,800 ilius.
Order #9255H

categories.
2,344 pp., 3,490 illus.
Order #5489C

As a member of
the Electronics Engineers’
Book Club ...

.. .you'li enjoy receiving Club bulletins every 3-4
weeks containing exciting offers on the latest books
in the field at savings of up to 50% off of regular
publishers' prices. If you want the Main Selection do
nothing and it will be shipped automatically. If you
want another book, or no book at all, simply return
the reply form to us by the date specified. You'll have:
at least 10 days to decide. And you’ll be eligible for

P e = = SN = ]
ELECTRONICS ENGINEERS’

BOOK CLLB® W
Biue Ridge Summit, PA 17294-0860

YES! Please rush me the book(s) indicated below for just $9.95 plus shipping/handling
& tax. Enroll me as a member according to the terms in this ad. If not satisfied, | may
return the book(s) within ten days without obligation. A shipping/handling charge and sales
tax will be added to all orders

Electronics Engineers’ Handbook, 3rd Ed. #9255H

Encyclopedia of Electronic Circuits, Volumes 1, 2 & 3 #5489C

Standard Handbook for Electrical Engineers, 13th Ed. #020984H

FREE BOOKS through the Bonus Book Program. Name == = M = —
Your only obligation is to purchase 3 more books dur- Address - B E i

ing the next 2 years, after which you may cancel your o o

membership at any time. City/State -

A shipping/handiing charge and sales tax will be added to all orders. o
All books are hardcover. (Publishers' Prices Shown) < 1994 EEBC Zip = < Phone —— o —

If coupon Is missing, write to: valid for new members only. subject to acceptance by EEBC. Canada must remitin U.S. funds drawn
Electronics Engingers’ Book Club, Bluegmdge Summit, PA 17294-0860 on U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instructions
PPIF294
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Amateur
Radio
Encyclopedia

edited by Stan Gibilisco, W1GV

ELECTRONICS
LIBRARY

From "absorption wavemeter” to
“Zurich sunspot number,” this
fully-illustrated encyclopedia
provides a practical overview of
every topic related to amateur
radio. Aimed at ham-radio oper-
ators, shortwave listeners,
CB'ers, and electronics enthusi-
asts, the one-volume reference

Encyclopedi

presents detailed information in
a format that is easily accessi-
ble even to beginners and
would-be hobbyists. The book's
600 pages of alphabetically ar-
ranged, cross-referenced
articles cover more than 1000
topics. Included are comprehen-
sive listings on packet radio,
antennas and wave propaga-
tion, modulation and repeaters,
amateur satellite communica-
tions, radioteletype, amateur

television, Military Affiliated Ra-
dio Service (MARS), power
supplies and test equipment,
and hundreds of other amateur-
radio-related subjects.

Amateur Radio Encyclopedia
costs $29.95 and is published
by Tab Books Inc., Blue Ridge
Summit, PA 17294-0850; Tel.
800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

DEEP TREASURE AND
CACHE LOCATION
WITH THE FISHER
GEMINI-3

by Stephen Ryland

Buried treasure isn't found only
in old pirate movies—there are
plenty of valuables hidden un-
derground just waiting to be
found. For those who are inter-
ested in taking up the search,
this book explains how to put
the Fisher Gemini-3 two-box,
deep-search metal detector to
work. The 60-page, illustrated
book provides valuable tips for
anyone with an interest in deep-
cache treasure hunting, from
generating treasure leads to re-
covering buried treasure.

The book explains everything
you'll need to pack up and take
off on the trail of hidden trea-
sure. It teaches the difference
between cache and treasure,
and how to generate leads for
both. It covers planning the
hunt, developing a search strat-
egy, and searching for gold.
Also included are a history of
deep-cache treasure hunting,
and chapter full of recent case
histories. The book also con-
tains a detailed discussion of
the Gemini-3 metal detector,
with separate chapters devoted
to theory of operation and in-
depth operating instructions.

Deep Treasure and Cache
Location with the Fisher
Gemini-3 costs $8 plus $2 ship-

ping and handling (California
residents must ad 7.25% sales
tax) from Fisher Research Lab-
oratory, Department PE, 200
West Willmott Road, Los Banos,
CA 93635.
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WORLD SATELLITE TV
AND SCRAMBLING
METHODS

The Technician's
Handbook: Third Edition
by Frank Baylin, John
McCormac, and Richard
Maddox

Containing a wealth of practical
information for technicians, sat-
ellite professionals, and curious
do-it-yourselfers, this book
covers all components of home
satellite systems with an em-
phasis on their design,
operation, and repair. The book
contains chapters on trou-
bleshooting and setting up a
test bench, as well as a chapter
on specialized electronic com-
ponents. Expert guidance on
testing, servicing, and tuning is
complemented by detailed ii-
lustrations. Circuit and block
diagrams of most components
are presented and clearly ex-
plained throughout the book.
Almost a third of the book is
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Scrambhng Methods
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devoted to an in-depth study of
broadcast formats including
NTSC, PAL, SECAM, and MAC;
digital-audio techniques; and
basic scrambling and encryp-
tion methods. Complete circuit
descriptions of the Chaparral
Cheyenne, The General Instru-
ment 2400R, the Maspro 90R,
and the Sakura receivers are
included. That material serves
as a backdrop to a discussion of
all American and European
scrambling technologies.

The third edition has been
revised and updated to include
expanded information on LNB
design and construction, flat-
plate antennas, feedhorns, and
smart cards. It also contains
updates to case studies of sev-
eral current encryption
methods.

World Satellite TV and
Scrambling Methods: The Tech-
nician’s Handbook, Third Edition
is available for $40 plus $4
shipping and handling from
Baylin Publications, 1905 Mar-
iposa, Boulder, CO 80302.
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A BEGINNERS GUIDE
TO CMOS DIGITAL ICS
by R.A. Penfold

Because many of the basic con-
cepts of logic circuits seem
rather abstract and remote from
obviously useful applications,
beginners often have trouble
getting started. This book
covers the fundamental theory
of digital electronics and the use
of CMOS integrated circuits, but
it never loses sight of the fact
that digital electronics has many
real-world applications. The
book discusses the basic con-
cepts of logic circuits and
explains the functions of gates,
inverters, and other logic build-

bl oaanned

ing blocks. It describes CMOS
logic IC characteristics and the
advantages of using CMOS log-
ic IC’s in practical circuit design.
The book also covers oscillators
and monostables, flip-flops, bin-
ary dividers and binary
counters, decade counters, and
display drivers. Several circuits
that demonstrate the use of
CMOS logic IC’s in practical
applications are also included.

A Beginners Guide to CMOS
Digital ICs (order number
BP333) is available for $6.25
plus $2.50 shipping and han-
dling from Electronics
Technology Today Inc., PO. Box
240, Massapequa Park, NY
11762-0240.
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POWER SUPPLIES,
SWITCHING
REGULATORS,
INVERTERS, AND
CONVERTERS: Second
Edition

by Irving M. Gottlieb

Although regulated power sup-
plies are an indispensable part
of every electronic system, they
remain a mystery even to many
professionals. This book pro-
vides all the technical data and
hands-on guidance that profes-
sional and amateur circuit
designers need to build power
supplies for demanding applica-
tions, from TV sets and radio
transmitters to computers.
State-of-the-art theory and prac-
tice are covered in detail, with a
bare minimum of math. Hun-
dreds of helpful schematics and
diagrams are included. The
book covers transistor and thy-

Earn Your B.S. Degree
in
ELECTRONICS
or
COMPUTERS

By Studying at Home

Grantham College of Engineering,
now in our 43rd 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 C languages — 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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ristor inverter and converter
applications, switching-type
power-supply applications, high-
performance regulated power
supplies, low-power and low-
voltage regulated power sup-
plies. The second edition has
been updated to present the
latest developments in regu-
lated power supplies, including
new IC technology, low-voltage
logic devices, and one-watt
power supplies for ISDN equip-
ment. Solid-state devices,
including transistors, control-
lers, MOSFET', thyristors, and
the SIDAC, also are covered.

Power Supplies, Switching
Regulators, Inverters, and Con-
verters, Second Edition, costs
$21.95 and is published by Tab
Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel.
800-233-1128.
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DOS FOR BEGINNERS:
“No Experience
Required!”

by Udo Bretschneider

Written for the newcomer who
needs to know DOS basics right
away, this book anticipates the
reader’s questions and presents
the answers in an easy-to-un-
derstand style. The book opens
with thorough explorations of
the keyboard, the computer, the
display, hard- and floppy-disk
drives, and what to expect from
MS-DOS. It goes on to explain
how to create directories, work
with files, using diskettes, set
the computer's catendar and
clock, create and use macros,
back up your data, use the MS-
DOS Shell and the MS-DOS
Editor, change the AUTOEX-
EC.BAT and CONFIG.SYS files,
install new software, and deal
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with error messages. The book
also points out things that the
beginner shouldn't mess with,
such as formatting the hard
drive, and things that are un-
wise for anyone to do—
removing a diskette while the
drive is still working, switching
off the computer while programs
are still running, working directly
from a diskette, and the like.
Finally, the book provides a
command reference, two gloss-
aries, and a companion
diskette. The disk contains two
programs: an icon-oriented,
Windows-like graphical user in-
terface called Desktop that
gives the user simple, intuitive
control of the system and pro-
grams; and Cannonade, a
futuristic game of skill and strat-
egy.

DOS for Beginners costs
$22.95, including diskette, and
is published by Abacus, 5370
52nd Street SE, Grand Rapids,
Ml 49512,
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THE VISUAL GUIDE TO
VISUAL BASIC FOR
WINDOWS:

For Version 3, Second
Edition

by Richard Mansfield

Visual BASIC for Windows
takes a visual approach to Win-
dows programming, and this
book takes the same approach
to explaining the popular Win-
dows programming tool. The
language’s more than 400 com-
mands, tools, and techniques
are arranged in easy-to-use, al-
phabetic listings, accompanied
by more than 600 illustrations.
The book reveals how to create
customized Windows applica-
tions to meet specific needs,

design animated controls, make
Windows programs communi-
cate with each other, and build
powerful database managers
with the new Data Control. It
shows readers how to tap into
the 600-plus powerful com-
mands that are built into
Windows itself, and uncovers
techniques used by the experts
to make their programs visually
exciting and easy to use.

The Visual Guide to Visual
BASIC for Windows Version 3
costs $29.95 and is published
by Ventana Press, P. O. Box
2468, Chapel Hill, NC 27515;
Tel. 919-942-0220; Fax:
919-942-1140.
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TURBOCHARGE YOUR
MAC!

Make any Mac Faster &
Smarter

by Carla Rose

Regardless of the type of Mac
you use—whether it's a Plus,
the Quadra 900, or anything in
between—this book-and-dis-
kette package shows you how
to make it work faster and more
efficiently. Mac users of all skill
levels will find in its pages infor-
mation and advice, illustrated by
helpful screen shots, diagrams,
and car-related icons that high-
light important do’s and don'ts.
Lively automotive analogies ap-
pear throughout this guide for
would-be Macintosh power
users. The diskette contains
powerful productivity tools.

The book explains how to
speed up operations with RAM
disks, cache utilities,
coprocessors, clock cards, and
disk optimizers. Also covered

are removable drives, optical
drives, floptical drives, SCSH,
and virtual memory. The book
presents a variety of software-
based speed- and efficiency-
boosters, including command
keys and macros, shareware
utilities, network monitors, print
spoolers, OCR scanners, and
DiskTop. Readers also learn
how to secure data with com-
mercial anti-virus and file-
recovery programs, fail-proof
power supplies, surge protec-
tors, tape-backup systems, and
anti-theft devices.

TURBOGHARGE

Turbocharge Your Mac! Make
Any Mac Faster & Smarter
costs $32.96, including diskette,
and is published by Windcrest/
McGraw-Hill, Blue Ridge Sum-
mit, PA 17294-0850; Tel.
800-233-1128; Fax:
717-794-2103.
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BUILD YOUR OWN LOW-
COST PC

AND SAVE A BUNDLE
by Aubrey Pilgrim

For anyone who's looking for a
inexpensive but full-featured
computer that runs today's most
popular software products, this '
book shows how easy, satisfy-
ing, and fun it can be to build
your own PC. Newly upgraded
to include the latest information
on hardware sources, compo-
nents, and prices, the book
provides all the guidance
needed to assemble an AT-
compatible 286 or 386SX for a
fraction of the market cost. Fea-
turing step-by-step instructions,
close-up photographs, and a
lay-flat binding, the book is in-
tended as a hands-on tool. It

tells readers what to look for ‘




and what to avoid in today’s disk
drives, display monitors, key-
boards, mice, plug-in boards,
printers, modems, and on-line
services. The book explains
how the components work once
they're connected, and de-
scribes a variety of word-
processing, database,
spreadsheet, and disk-manage-
ment programs, including the
latest versions of DOS and Win-
dows.

Build Your Own Low-Cost PC
and Save a Bundle costs
$18.95 and is published by TAB
Books, Division of McGraw-Hill
Inc., Blue Ridge Summit, PA
17294-0850; Tel. 800-822-8138.
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BEYOND LINE OF
SIGHT: A History of VHF
Propagation

from the pages of QST

The belief that radio waves
could never travel beyond the
line of sight led DX’ers to coin
the phrase “What you see is
what you work.” Today, however,
it's common knowledge that
VHF radio waves can travel
thousands of mites in various
propagation modes. That knowl-
edge came about largely
through the efforts of early ama-
teur radio experimenters,
beginning back in the 1930's.
This book relates the story of

the exciting developments in
VHF propagation, as told in the
pages of QST magazine. The
chapters, arranged chronologi-
cally in the approximate order in
which amateurs became aware
of each propagation mode, each
contain several technical arti-
cles from that magazine. The

articles were chosen either be-
cause they represent important
turning points in propagation
history or because they impart
information vital to the under-
standing of the field. In addition
to the articles, excerpts from
“The World Above 50 MHz" and
other station reports are re-
printed, providing a first-hand
taste of some exciting sessions.

Beyond Line of Sight: A His-
tory of VHF Propagation from
the pages of QST costs $12.00
and is published by The Ameri-
can Radio Relay League, 225
Main Street, Newington, CT
06111.
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MAINTAINING AND
REPAIRING VCRS:
Third Edition

by Robert L. Goodman

If you've ever comparison-shop-
ped for VCR repairs, you know
that the diagnosis and the price
of the repair varies dramatically
from shop to shop. In fact, many
common VCR troubles can
easily be avoided by proper
maintenance, or remedied at
home. This book provides all
the professional guidance you
need to service and repair
VCR's. Completely upgraded
and expanded to include state-
of-the-art VCR technology and
troubleshooting techniques, the
book is packed with hundreds of
helpful pinout diagrams and ex-
ploded-view photographs that
illustrate how to locate and fix
any malfunction. The book pro-
vides in-depth coverage of
every mechanical system and
electronic circuit used in Be-
tamax and VHS VCR?s,
including servo and control sys-
tems. It explains the use of test
equipment, including Sencore’s
VC93 all-format VCR analyzer
and SC61 waveform analyzer.
Camcorders and special VCR
circuits, including high-quality
(HQ) video and stereo-audio cir-
cuitry, also are covered.
Maintaining and Repairing
VCRs: Third Edition costs
$19.95 and is published by TAB
Books, Division of McGraw-Hill
Inc., Biue Ridge Summit, PA
17294-0850; Tel: 800-822-8138.
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Modified Panasonic J
Slimline. 6 hrs per side.
120 TDK tape fumished.
AC/DC Operation.
Quiality Playback.
Digital Counter.
Durable Lightweight Plastic.

$119.00*

PHOME RECORDING ADAPTER

Starts & Stops Recorder
Automatically When FCC
Hand Set is Used. APPROVED

Solid State! $28.50*

Solidstate Adjustable $28.50*
Sensitivity. Voices & :

Sounds Activate Recorder.
Adjustable Sensitivity.
Provisions for Remote Mike.

* Add for ship. & handling. Phone Adapter & Vox $2.00
each, Recorders $5.00 each, Colo. Res. add tax, Maif
Order, VISA, M/C, COD's OK. Money Back Guar. Qty
Disc. available. Dealer inquiries invited. Free data on
other products.

ALL MAIL TO: Box 20100, Boulder, CO 80308
AMC SALES INC., 193 Vaquero Dr.,
Bouider, CO 80303
Phones (303) 499-5405 « 1-800-926-2488

\_FAX (303) 494-4924 » Mon-Fri 8-5 MTN. TIME
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ELECTRONIC TECHNICIAN!
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No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don't need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!
commanbd PRODUCTIONS
FCC LICENSE TRAINING, Dept. 100

PO. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
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Flip-Top
Rechargeable
Battery

NEW PRODUCTS

There’s no question that using
rechargeable batteries instead
of disposable ones makes eco-
nomical and ecological sense.
Yet there is still consumer resis-
tance to rechargeables, due
primarily to the cost and incon-
venience of component systems
that require separate charging
devices. The Power FlipTop, a
D-size, 1.25-volt, 1600-mA, nick-
el-cadmium battery from Power
Battery Holdings Corporation
addresses both those com-
plaints. It plugs directly into a
wall socket for recharging, al-
lowing recharging anywhere
there is an AC socket.

The device's patented FlipTop
feature allows a pair of AC
blades to be housed within the
battery casing. For recharging,

the user puils up the top to

expose the blades, and then
plugs the cell into any standard
AC wall socket. When charging
is complete, the top flips back
down, concealing the blades,
and the FlipTop is ready for use
in any D-cell-powered appli-
ance. It is said to work best in
high-drain devices such as por-
table audio equipment and
electric toys.

Guaranteed for a minimum of

500 recharges, the FlipTop re-
places approximately 200
disposable batteries, saving the
consumer approximately $400
and eliminating some 52
pounds of solid waste that
would otherwise go into land-
fills. The company is currently
developing C- and AA-sized ver-
sions, as well as portable-
appliance applications.

A pair of Power FlipTop D
cells costs $12.99. For more
information, contact Power Bat-
tery Holdings Corporation,
16301 N.E. 8th St., Suite 250,
Bellevue, WA 98008; Tel.
206-641-7155; Fax:
206-643-4216.
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HANDHELD DIGITAL
MULTIMETERS

Three rugged, general-purpose,
handheld digital multimeters
from Tektronix are designed and
manufactured to comply with
safety standards established by
UL and IEC and to conform to
Mil-T028800, Class-2 standard
for shock and vibration. The
DM255 features a 3'2-digit dis-
play, 0.7% accuracy,
autoranging or manual selec-
tion, data-hold, and current
measurements. Where current
measurements are not needed,
the DM256 offers testing of volt-
age, capacitance, resistance,
and diodes, with 0.5% accuracy,
a fast continuity beeper, and
memory offset. The DM257 of-
fers current and capacitance
measurements with 0.5% ac-
curacy, autoranging and manual
selection, and a low-battery in-
dicator.

The DM255, DM256, and

DM257 handheld DMM's cost
$65, $75, and $85, respectively.
For additional information, con-
tact Tektronix Electronic Service
Tools, Tektronix, Inc., P. O. Box
1520, Pittsfield, MA 01202; Tel.
1-800-426-2200, extension 183.
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AFFORDABLE 486

The Tandy 2100 486-based per-
sonal computer provides the
power and performance of a
business-level PC at the price
you'd expect to pay for a home
system. The 25-MHz PC-com-
patible system is flexible and
expandable, with 4 MB of stan-
dard memory (expandable to 32
MB), a 130 MB hard drive, four
open expansion slots, and three

open device bays. The system
includes a 101-key enhanced
keyboard, a two-button mouse,
Super VGA graphics, one game
port, one parallel port, and two
serial ports.

The Tandy 2100 comes with
Microsoft Windows 3.1, Micro-
soft Works for Windows, and
America Online software pre-
installed. The software provides
word processing, including a
120,000-word spell checker and
a thesaurus; custom-designed
business or personal data-
bases; spreadsheets, forms,
and financial statements; stan-
dard or scientific calculations;
graphs and charts, including 31
chart templates; and the ability
to combine draw and chart files
with word processed documents
to design letterheads, maps, or




flyers. America Online allows
the user to access on-line enter-
tainment, business, and
educational information; monitor
stock quotes, news, weather,
and sports; and send and re-
ceive electronic mail.

The Tandy 2100 is available
at a suggested retail price of
$1099 at Radio Shack stores
nationwide. For more informa-
tion, contact Radio Shack, 700
One Tandy Center, Fort Worth,
TX 76102,
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FUNCTION GENERATOR

With its clean, logical front-pan-
el design, easily adjustable
settings, and versatile sweep
functions, the Fiuke PM 5135
function generator is well suited
for a variety of general-purpose
applications, including educa-
tion and training, audio and
electronics service, production
testing, and development. The
unit’s output is completely pro-
tected against short circuits,
ensuring constant reliable ser-
vice even under difficult
operating conditions.

During setup, frequency is se-
lected using pushbuttons in four
decade ranges along with a
large logarithmic dial and a Ver-
nier control with a range of
+ 20% of the dial setting. Push-
buttons are also used to easily
select the standard sine, tri-
angle, and square waveforms.
Duty cycle is a standard 50%.
DC offset, if needed, can be
added with a + 10V range. Off-
set DC voltage can also be
produced without any AC com-
ponent.

Sweeps can be single or con-
tinuous, with a logarithmic
characteristic and a continu-
ously variable sweep ratio from
1 to 2000. There is a sweep
range of 3.5 decades, and the
sweep period is continuously
adjustable over a range of 10 to
50 seconds. Triggering can oc-

cur manually, with a pushbutton,
or through an external source.

The attenuation range can
also be selected using pushbut-
tons, covering a 0—60-dB range
in 10-dB increments, or it can be
continuously varied over a
0-20-dB range.

The PM 5135 function gener-
ator costs $795. For more
information, contact Fluke Cor-
poration, P. O. Box 9090,
Everett, WA 98206; Tel. 800-44-
FLUKE; Fax: 206-356-5116.
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PORTABLE MINIDISC
PLAYER

Aiwa’s latest entry in the porta-
ble digital-audio marketplace is
the AMD-50 portable MiniDisc
player, an extremely compact
unit that will play back pre-
recorded optical MiniDiscs. Just
larger than a deck of playing
cards, and weighing only 10.6
ounces, the AMD-50 provides
the clear, distortion-free sound,
and the convenience, of the
optical disc-based format. It of-
fers nearly instant random
access to any selection on a
disc, as well as repeat play and

random play. A full-function
wired remote control module,
located on the headphone cord,
includes an LCD panel that dis-
plays the track, play mode, and
the chosen DSL (Dynamic
Super Linear Bass) and PLSS
(Private Listening Sound Sys-
tem) settings. PLSS
headphones minimize sound

T Teakage that might disturb

others nearby.

For uninterrupted portable
playback, the AMD-50 features
a shock-resistant memory cir-
cuit that prevents skipping by

| storing audio information for

three seconds in a RAM chip
before it's passed along to the
listener. That delay allows the
player to find its place in the
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Professional-
level home study
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event of a mistrack, and resume
play before the three seconds
have elapsed.

The AMD-50 MiniDisc player
has a suggested retail price of
$550. For further information,
contact Aiwa America, 800 Cor-
porate Drive, Mahwah, NJ
07430; Tel. 201-512-3600.
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TINY SINGLE-BOARD
COMPUTER

Intended for embedded applica-
tions such as industrial control,
data acquisition, and interfac-
ing, the BASIC Stamp from
Parallax, Inc. is a single-board
computer that measures just
1x2 inches. Programs for the
Stamp can be developed on a
PC with the Stamp editor. At the
press of a key, the user's pro-
gram is converted into tokens,
downloaded to the stamp
through a 3-pin cable, and ex-
ecuted. The easy-to-learn
PBASIC fanguage includes in-
structions for high-speed digital,
analog, and serial /O, as well
as power control, sound, debug-
ging, table look-up, and on-
board EEPROM access. The
maximum program size is about
80 PBASIC instructions.

The Stamp consists of an 18-
pin RISC microcontroller, which
interprets PBASIC and man-
ages the /O lines, and an 8-pin
EEPROM, which stores the
PBASIC tokens. A small pro-
totyping area is available for
adding circuitry to the Stamp’s
eight general-purpose /O lines.
The Stamp is powered by a clip-
on 9-volt battery or externally
supplied 5-12 VDC. Using a
single line and ground, multiple
Stamps can be connected to-

gether, and large tasks can be
subdivided across several ,
Stamps. i

The Stamp development kit,
including one BASIC Stamp, a
3-pin downloading cable, the
editor software, and a manual,
costs $129. Each BASIC Stamp
is priced at $39. PBASIC inter-
preter chips, for use in custom
circuits, are available for $6
each, with a 25-piece minimum.
For more information, contact
Parallax, inc., 3805 Atherton
Road, #102, Rocklin, CA
957685, Tel. 916-624-8333; Fax:
916-624-8003; BBS:
916-624-7107.
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SOLDERING STATION

The built-in temperature sensor
in Extech’s soldering station en-
sures that the iron tip is always
within 10° of the setpoint tem-
perature, eliminating the
problems of cold solder joints or
burned flux. The tip temperature
can be changed from 300 to
790°F without changing the iron

P

iip. The soldering station is
available in Fahrenheit
(320-900°F), as Model 385030,
and in Centigrade (160—480°),
as Model 385031. The front
panel features a bright, three-
digit LED display and a switch
that allows the user to display
either the setpoint or the actual
tip temperature. Both models
are powered from 110 VAC and
come complete with a Vs2-inch
copper tip, a heat-resistant ca-
ble, a tip grounding terminal, a
cleaning sponge, an iron holder,
and a 1-amp fuse. Optional tips
are available.

The temperature-controlled
soldering stations each cost

$149; replacement tips, avail-
able in Y42-, Y4-, and Vie-inch
sizes, cost $4 each. For addi-
tional information, contact
Extech Instruments Corp., 335
Bear Hill Road, Waltham, MA
02154; Phone: 617-890-7740;
Fax: 617-890-7864.
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FULL-MOTION VIDEO
PC CARD

Based on the MPEG (Motion -
Picture Experts Group) com-
pression standard, Sigma
Designs’ ReelMagic multimedia
playback controller card allows
CD-ROM-equipped PC's to play
back full-screen, full-motion,
full-color video and CD-quality
digital stereo sound. The card is
compatible with MPEG-based
multimedia software, and its
MPEG capabilities will allow

standard PC's to take advan-
tage of the upcoming VideoCD
standard. VideoCD, which will
allow movies, TV shows, and
other videos to be played from a
standard CD-ROM, is a multi-
platform standard backed by
companies including Philips,
Sony, JVC, Matsushita, Gold-
star, Samsung, and 3DO.
Twelve entertainment and multi-
media titles will be introduced
by the end of 1993, and the first
VideoCD titles are expected to
be out by the 1993 Christmas
season. The card supports Win-
dows multimedia applications
and is DOS Game compatible.

ReelMagic plays 32K color
video at resolutions up to
1024 x 768 at 30 frames per
second. Its VGA feature con-
nector allows all 32,768 colors
to be seen even on a standard
16-color VGA card. ReelMagic
also contains a 16-bit sound
card that allows fully orches-
trated soundtracks to run
simultaneously with full-motion
video.

The ReelMagic MPEG play-

back card, complete with
installation program, a full array
of drivers and system software,
utilities, and Activision's “Return
to Zork” MPEG game, costs
$449. For more information,
contact Sigma Designs, Inc.,
47900 Bayside Parkway, Fre-
mont, CA 94538; Tel.
510-770-0100; Fax:
510-770-2640.

CIRCLE 107 ON FREE
INFORMATION CARD

VIDEO TITLER

The ColorWriter Magic video
titler from Sima offers amateur
and intermediate videomakers
color titles and 14 special
effects. Titles are created be-
forehand, stored in a 12-page
memory bank, and inserted
onto the video in a variety of
exciting ways as the videotape
is copied. Users can select one
or more of eight colors, includ-
ing black and white, and can
present titles on a colored back-
ground or overlay them on their
actual video. Other options in-
clude a colored border around
letters, and a boxing-in of letters
or words with a contrasting
color. A touch of the reverse
button yields a solid background
with the video playing through
the letters of the title. Users car

move entire titles across the

screen, converge alternate title
lines, crawl titles onto the
screen line by line, or have titles
pop up typewriter style (letter by
letter). The ColorWriter Magic
titler also allows users to zoom
in or out, fade titles in or out,
scroll at any one of four speeds,
and combine a stationary head-
line with scrolling. The unit
features a full-size keyboard
that includes international
characters and symbols. Func-
tion keys are arranged in logical
groups, making it fun, not frus-
(Continued on page 16)




Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE | have tripled my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit."

Danie! Wade Reynolds

Industrial Electrician

Ore-lda Foods

“CIE was recommended to me by my boss.
it was appealing since | could study at my
own pace at home and during business
travel.”

Dan Parks

Marketing Manager/C
Analog Devices. Inc.

Product:

“I loved the fiexibility CIE offered. It was the
only way ! could continue both schoof and
my demanding job.”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters. inc.

“l liked the way the school was set up with
laboratory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE's
curriculum is the way they show application
for all the theory that is preserited.”

Daniel N. Parkman

Missile Electro-Mechanical Technician
U.S. Air Force

“Completing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

CIE is the best educational
value you can receive if you
want to learn about
electronics, and earn a good
income with that knowledge.
CIE’s reputation as the world
leader in home study
electronics is based solely
on the success of our
graduates. And we've
earned our reputation with
an unconditional commit-
ment to provide our students
with the very best electronics
training.

Just ask any of the
150,000-plus graduates of
the Cleveland Institute of
Electronics who are working
in high-paying positions with
aerospace, computer,
medical, automotive and
communications firms
throughout the world.
They'll tell you success
didn’'t come easy...but it
did come...thanks to their
CIE training. And today, a
career in electronics offers
more rewards than ever
before.

CIE'S COMMITTED TO
BEING THE BEST...IN ONE
AREA...ELECTRONICS.
CIE isn't another be-
everything-to-everyone
school.-CIE teaches only
one subject and we believe
we're the best at what we
do. Also, CIE is accredited
by the National Home Study
Council. And with more than
1,000 graduates each year,
we're the largest home study
school specializing exclu-
sively in electronics. CIE has
been training career-minded
students for nearly sixty
years and we're the best at
our subject...
ELECTRONICS...

IT'S THE ONLY SUBJECT
WE TEACH!

CIE PROVIDES A
LEARNING METHOD SO
GOOD IT'S PATENTED.
CIE’s AUTO-PRO-
GRAMMED® lessons are a
proven learning method for
building valuable electronics

career skills. Each lesson is
designed to take you step-
by-step and principle-by-
principle. And while all of
CIE's lessons are designed
for independent study, CIE's
instructors are personally
available to assist you with
just a toll free call. The result
is practical training... the kind
of experience you can put to
work in today's marketplace.

LEARN BY DOING...WITH
STATE-OF-THE-ART
EQUIPMENT AND
TRAINING.

CIE pioneered the
first Electronics
Laboratory

Course

and the first
Microprocessor
Course. Today, no
other home study
school can match CIE's
state-of-the-art equipment
and training. And ali your
laboratory equipment, books
and lessons are included in
your tuition. It's all yours to
use while you study and for
on-the-job after you
graduate.

PERSONALIZED
TRAINING....TO MATCH
YOUR BACKGROUND.
While some of our students
have a working knowiedge of
electronics others are just
starting out. That's why CIE
has developed twelve career
courses and an A.AS.
Degree program to choose
from. So, even if you're not
sure which electronics career
is best for you, CIE can get
you started with core lessons
applicable to all areas in

Send for CIE’s FREE Course Catalog and
See How We Can Help Your Career Too!

electronics. And every CIE
Course earns credit towards
the completion of your
Associate in Applied Science

Degree. So you can work

toward your degree in stages

or as fast as you wish. In fact,
CIE is the only school that
actually rewards you for fast
study, which can save you

money.
/ 1\TED So
&

D
Qj‘a

Y ES ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a
representative contact you - there
is no obligation.)
Plaase Print Clearly

AH49
Name
Address
City
State _____ Zip Age __
Phone No.

Check box for G.1. Bill Benefits.
[ veteran
] Active Duty

Cileveland Institute of Electronics, inc.
1776 Eaast 17th Street
Cleveland, OH 44114

A School of Thousands.
A Ciass of One. Since 1934.
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NEW PRODUCTS
{Continued from page 12)

trating, to create, correct, and
rearrange titles.

The ColorWriter Magic video
titler has a suggested retait
price of less than $300. For
more information, contact Sima
Products Corporation, 8707
North Skokie Boulevard,
Skokie, IL 60077; Tel:
708-679-7462; Fax:
312-286-7227.
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ALLIGATOR CLIP DMM
ACCESSORIES

Two alligator clips for Fluke dig-
ital multimeters, the AC85A and
AC70A offer improved features
including a 600-volt rating for
the AC85A and new probe-tip
receptacles for secure probe
connections in the AC70A.

The ACB85A is a pair of fully
insulated alligator clips with a %
-inch jaw opening. Extra strong
teeth and a spring design pro-
vide superior grip. Connection is
made via a standard banana
jack. Rated for use at 600 volts,

st
<t

L
L

S

the clips are suitable for use in
marine, aviation, electrical, and
HVAC applications. The AC85A
clips are recommended for use
with the Fluke TL24 flexible test
leads, and are also compatible
with all test leads that have
standard, 4mm-diameter ba-
nana plugs.

The beryllium-copper springs
of the AC70A alligator clips offer
a secure grip, and work with
digital multimeters from a wide
variety of manufacturers. The
probe-tip receptacles are gold-
plated. The clips are rated for
voltage to 1000 volts and cur-
rent to 10 amps. The jaw
opening of the clip is a standard

0.313-inch, and its sharp, well-
aligned teeth make it suitable
for use in virtually all electronics
applications.

The AC85A and AC70A al-
ligator clip pairs cost $9 and $7,
respectively. For further informa-
tion, contact John Fluke Mfg.
Co., Inc., P. O. Box 9090, Ever-
ett, WA 98206; Tel. 800-87-
FLUKE.
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COMMERCIAL
TELEPHONE DECODER

The Digit Snatcher Il from
International MicroPower is a
handheld tester that can be
used for decoding scanners and
amateur radios as well as tele-
phone lines. It also features
Caller 1.D. capture. An Intel mi-
croprocessor allows the unit to
store thousands of digits, offer
self-help messages on the LCD
screen, and send and receive

R

data via an RS-232 serial port.
The Digit Snatcher Il features a
built-in microphone with elec-
tronic automatic level control
and noise filter that allows users
to acoustically capture DTMF
(touch-tone) dialing as well as
Caller 1.D., with no electrical
connection between the source
and the decoder. If you can hear
DTMF on the radio or TV, Digit
Snatcher Il will decode and
store the digits as you hear
them. A built-in day/date/time
stamp can be used to mark
each series of digits with the
current date and time. Stored
information will be retained for
up to 5 years, even while the
unit is turned off, so the device
can be taken in the field and
later connected to a PC for data
retrieval.

The Digit Snatcher Il with
1000-digit storage capacity
costs $179; the 2000-digit ver-
sion with Caller I.D. and serial

port costs $289. For further
information, contact interna-
tional MicroPower Corporation,
65 Palm Drive, Camarillo, CA
93010; Tel: 805-482-2870.
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NO-INSTALLATION
CAR ALARM

AMCAMEX’s CarGuard car-se-
curity system requires no
installation. The unit simply
slips into a car-stereo cassette
slot. To arm it, the driver turns
the key and then removes it. A
solid-steel deadbolt locks the
CarGuard securely in place.
The unit beeps and flashes dur-
ing a 30-second exit delay to
allow the driver time to get out
of the car. (No beeping indicates

that a new 9-volt battery is
required.) Upon returning to the
car, the driver has ten seconds
to turn the key in the ignition,
which disarms the alarm. If the
key isn't turned within ten sec-
onds, a 130-dB alarm sounds
and continues as long as mo-
tion is detected. The siren stops
20 seconds after the movement
ceases. That setup offers a sig-
nificant improvement over those
car alarms that continue to wail
away for long periods of time,
disturbing the entire neigh-
borhood. The CarGuard's
piercing siren sounds inside the
car, where it will scare the thief
without annoying the neighbors.
The unit automatically rearms
itself after 20 seconds.

The CarGuard comes in
“wide load” and “long load”
versions. Each comes with two
warning decals for the car win-
dows and costs $59.95. For
further information, contact AM-
CAMEX Electronics Corp., P. O.
Box 50775, Amarillo, TX
79159-0775; Tel. 806-354-2690;
Fax: 806-354-8800.
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900-MHZ SPREAD-
SPECTRUM PHONE

Frequency-hopping spread-
spectrum technology, first used
by the military to ensure com-
munications security, is put to
use by Cincinnati Microwave in
their Escort 9000 900-MHz dig-
ital cordless telephone. By
using spread-spectrum tech-
nology with digital transmission
in a 900-MHz phone, the Escort
9000 achieves up to four times

the range of conventional,
46—49-MHz cordless phones
and has the added advantages
of clarity and security. Con-
versations are digitized and
encoded between the base and
the handset; the phone features
more than 100,000 digital secur-
ity codes. In addition, the voice
data “hops” over 100 channels
Other features include a con-
cealed handset antenna, 3
ways to mount the handset in
the base (upright, horizontal, cr
wall mount), user-replaceable
battery, and handset-speaker
volume control.

The Escort 9000 costs $399.
For additional information, con-
tact Cincinnati Microwave, Inc.,
5200 Fields-Ertel Road, Cincin-
nati, OH 45249; Tel:
800-433-3487. ]
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One match can burn

3000000 trees.




Electronic Paperbacks at Special Prices E

[ BP325—A CONCISE USER'S
GUIDE TO WINDOWS 3.1 ....
$7.95. Come to grips with Windows
3.1in the shortest and most etfective
way. Learn how to manipulate Win-
dows screens and DOS by Windows
graphics interface. Master its word
processor, Paintbrush and data base
along with Notepad, Macro Recorder,
PIF Editor, and Calculator.

A Concise
User's Guide to
Windows 3.1

[ BP248—TEST

expensive, but ex-
tremely useful test
equipment. AF Gen,
Test Bench Ampl, Au-
dio Millivoltmeter, Tran-
sistor Tester and six
more.

[0 BP298—A CONCISE INTRODUCTION TO THE
MACINTOSH SYSTEM AND FINDER. . . .$6.25. If you
have one of the popular Macintosh range of computers,
this book is designed to help you get the most from it.
Although the Mac's WIMP user interface is designed to
be easy to use, much of it only becomes ciear when itis
explained in simple terms. All Macintosh computers are
covered including the new “Classic” range.

[ BP245—DIGITAL
AUDIO PROJECTS
..... $5.95. Practical cir-
cuits to build and ex-
periment with. In-
cluces A/D converter,
input amplifier, digital
delay line, compander,
echo effect and more.

[ BP247—MORE
ADVANCED MID!
PROJECTS ..... $5.95.
Circuits included are a
MIDI indicator, THRU
box, merge unit. code
generator, pedal, pro-
grammer, channelizer,
and analyzer.

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

[1BP251—COMPUTER

source.

[] BP267—HOW TO

EQUIPMENT CON- ot USE OSCIiLLO-
STRUCTION ..... o ton SCOPES AND
$5.95. Details con- Sqpulpment OTHER TEST EQUIP-
struction of simple, in- i MENT ..... $6.95. Mas-

tering the oscilloscope
is not really too difficult.
This book explains all
the standard controls
and functions. Other
~~ equipment is also de-
scribed.

HOBBYISTS HANDBOOK
....$8.95. Awrapup of ev-
erything the computer hob-
byist needs to know in one
easy to use volume. Pro-
vides a range of useful ref-
erence material in a single

BP311—AN INTRODUCTION TO
SCANNERS AND SCANNING . . . .
$7.95. Radio scanners have opened
a realm of exciting radio listening.
Understand radic wave propagation,
types of transmissions, antennas,
band assignments—the straight
dope on what to hear and where o
hear it! Comes complete with index, - -~
glossary of important terminology.

[0 8P299—PRACTICAL
ELECTRONIC FILTERS
..... $6.95. Presents a doz-
en filter-based practical
projects with applications in
and around the home or in
the constructor's workshop.
Complete construction de-
tails are included.

BP287—A REFERENCE GUIDE
TO PRACTICAL ELECTRONICS
TERMS . . . . $8.95. More than just a

A Refersnce Guide o
Practicsl Electronics
Terms

An Introduction 1o
Scanners

and
Scanning dictionary of practical electronics _—
o terms, the book goes a step further in
| getting down to fundamentals. A ref-
B F erence volume that can be read casu-
ﬁ‘/ ally by a reader seeking knowledge

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

¢ [ BP256—INTRO TO
i 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.

1 BP249—MORE AD-
VANCED TEST EQUIP-
MENT CONSTRUCTION
....$6.95. Eleven more
test equipment con-
struction projects. They in-
clude a digital voltmeter,
capacitance meter, current

tracer, etc.
S ] BP309—PREAMPLI-
BP257—INTRO TO Prasmplifier FIER AND FILTER CIR-
AMATEUR RADIO Filter Circutts CUITS ... $6.95. Provides

circuits and background

.... $6.95. Amateur :
Radio is a unique and £y info for a range of pre-
FEld | amplifiers, plus tone con-

fascinating hobby. This
R ALY b trols, filters, mixers and

pook gives the new- i — |

comér a comprehen: i 21 more. All are high-perfor-
sive and easy o under- o mance circuits that can be
stand guide to the built at a reasonable cost.

subject.

e

[ PCP115—ELECTRONIC PROJECTS
FOR HOME SECURITY . . . . $10.00. 25
projects ranging from a single-door pro-
tection circuit that can be completed in an
hour or two, to a sophisticated muiti-chan-
nel security system. Each project is de-
scribed In detail with circuit diagrams,
explanations of how it works, instructions
for building and testing, and how to adapt
circuits 1o meet special requirements.

0 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.

[] 8P235—POWER SELECTOR GUIDE . . . . $10.00 Complete guide to semicon-
ductor power devices. More than 1000 power handling devices are included. They
are tabulated in alpha-numeric sequence, by technical specs Includes power
diodes, Thyristors, Triacs, Power Transistors and FET's.

0O 8P234—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.

O BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.

3 , Timers, Noise Generators, Rectifiers, Comparators, Triggers and more.

O BF1S5—INTRODUC THON TO SATELLITE TV..... $9.95. A definitive introduction to
the subject wntten for the professional engineer, electronics enthusiast, or others
who want to know more before they buy. 8 x 10 in

0 BP235—GETTIHG THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing inciudes
transistors, thyristors, resistors, capacitors and other 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.

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

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

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

O BP92—CRYSTAL SET CONSTRUCTION.....$5.50. Everything you need 10 know
about buiding crystal radio receivers.

[ BP255—INTERNATIONAL RADIO

STATIONS GUIDE . , , , $7.95. Provides

[] 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

the casual listened, amateur radio DXer
I and the professional radio monitor with an
essential reference work designed to
guide him or her around the more than
ever complex radio bands
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SHIPPING CHARGES IN

ELECTRONIC TECHNOLOGY TODAY INC.
PO. Box 240, Massapequa Park, NY 11762-0240

USA AND CANADA
$0.0110 85.00. ... ..

o $5.0110 $10.00. . . ..
e $10.01 to 20.00.

Address $20.01t030.00 ....
Gy st zo S40.01 1o 50,00

PE294  $50.01and above . . .

$1.50
$2.50

..$3.50

$4.50
$5.50
$6.50
$8.00

SORRY No orders accepted Number of books ordered D

outside of USA & Canada
Total price of merchandise .... &
Shipping (see chartatleft) ... . &
Subtotal .. ............ . _ —

Sales Tax (NY State only)
Total Enclosed

All payments must be in U.S. funds
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ELENCO SP-1
SOLDERING

PRACTICE KIT

Learn to how solder the right way with the Elenco Electronics

he key to successfully complet-
I ing any electronics project is
good soldering skills. Sloppy sol-
dering will most likely cause some kind
of circuit failure, whether it be upon
initial power up of the device or aofter it
has been functioning for awhile. Sur-
prisingly, beginners in electronics
aren‘'t the only people who have trou-
ble soldering, or just have no experi-
ence doing it. There are people who
have studied lots of electronic theory,
but have seldom had their handson a
soldering iron.

Thats not a good thing, because
soldering is not just for technicians.
Certainly any good hobbyist or engi-
neer should be able to put a circuit
together or repair one without caus-
ing damage. Besides, soldering is an
acquired skill that must be mastered if
one is to fully enjoy the world of elec-
tronics.

If you're one of those people who
really need to brush up on your solder-
ing skills, or if you know someone who
would like to get into electronics, then
the Practical Soldering Project Kit
Model SP-1 from Elenco Electronics,
Inc. (150 W. Carpenter Ave., Wheeling,
IL 60090; Tel. 708-541-3800) is worth
taking a look at. it's a simple project
that exposes the builder to various sol-
dering technigques. While the project’s
warbling alarm and flashing LED's

SP-]1 Soldering Kit.

might not be something everybody
needs, it might be the perfect first-
time electronic project for any soon-
to-be enthusiast. Especially at the low
price of $8.25.

Shorts, Bleeps, and Blunders. We
know from years of experience that
most circuit failures are caused by
bad soldering. Certainly that's the
culprit a lot more often than a defec-
tive component. When a project
doesn’twork, the first thing to look for is
poor solder connections; next, wiring
mistakes; and then defective compo-
nents. So what exactly are bad solder
joints?

The most common soldering error is
ashort. Solder just loves to “jump” over
to other solder or nearby foils. Some-
times those shorts are very noticeable
“"blobs,” and other times they are hair-
line shorts that are very difficult to find
and hard to see with the naked eye.
Thats: why good soldering can save
you hours of troubleshooting.

You've probably read at one time or
other in this magazine to check for
“cold-solder joints.” A cold-solder joint
is just what it sounds like: the solder
wasnt hot enough when applied to
properly adhere to and bond with
any surfaces. The joint will usuaily ap-
pear to be dull. Quite often ajoint iike
that will function for awhile and then

T PRACTICAL SOLOERIMG |
| PRACJCCT HIT MODEL SP-1 1

BLENCO ELECTAOMD aiv
156 W Carpuriter Koy
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fail, which is more of a pain in the neck
than an immediate failure. Avoiding
cold solder joints will help prevent
premature breakdown.

Too much heat when soldering
causes other problems. For example
you can overheat a padright offa PC
board. Then you can botch things up
further in an attempt to repair the
damage. A pad on a printed-circuit
board can usually be reheated many
times over, but only for brief periods. It’s
just one of those things where prac-
fice makes perfect.

The SP-1. So, sometimes solder is too
hot, sometimes too cold, and other
fimes it's just right. Lets see what the
SP-1 Soldering Practice Kit has to offer
fo help you heat your solder just right
every time.

As mentioned, the SP-1 circuit is a
warble alarm with flashing LED's. The
kit is like any other, except that the
manual places more emphasis on
soldering technique than it does on
the circuit itself. More than two thirds of
the manual are devoted to explaining
the steps involved in proper soldering.

Practice pads are provided on an
unpopulated area of the PC board.
They allow the builder to try out the
soldering hints before beginning con-
struction on the actual circuit. Large
and smalll test pads are included, as




Hearht Heathkit Heathkit Heathkit Heathkit
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and pads are spaced to provide
plenty of room. The only exception is
the area for a 5§55 timer IC, which has
standard 0.1-inch spacing.

Not only does the SP-1 provide sol- *
dering practice, it also teaches the =
builder all other aspects of kit building.
The first thing a builder must do is iden-
tify the parts, and the kit does have a
handful of parts that have to be iden-
tified by their appearance, color
codes, or other markings. Some infor-
mation has to be obtained from the
parts list, which teaches the builder to
consult that valuable source of docu-
mentation. Finally, some of the com-
ponents (such as the IC) have to be
installed with a certain polarity, which

Whether you wish to save money,
boldly go where no guitarist has gone
before or simply have fun building
electronic gadgets designed for your
musical pleasure, then read

Electronic Projects for

GUI'TAR
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ing for the beginner, but it doesnt Anyone with some previous electronic project building experi-
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By Len Feldman

Kodak Model
PCD 5870
Photo-CD
Player

PRODUCT
TEST REPORTS

hen Sony and Philips

intfroduced compact
discs more than a decade
ago, they made it clear
that the storage capacity
of these optical discs could
be used for many other
purposes besides musical
recording and playback.
Since then, we have seen
the emergence of CD-ROM
(for use with computers)
CD-l (or CD Interactive),
CD-V (short video clips plus
audio-only music), and CD-
G (CD plus graphics), to
name but a few formats.

Perhaps one of the most

novel uses to which CD’s
have been put is for storag-

CIRCLE 120 ON FREE [HFORMA

The Kodak PCD 5870 Photo CD player plays both Photo CD’s

and conventional audio CD'’s.

ing ordinary photo prints or
slides. Kodak, the originators
of this technology, call such
discs "Photo CD%s.” This
month, we will take a look
at one of Kodak’ line of
Photo-CD players, the
model PCD 5870.

The Kodak PCD 5870 is a
“carousel” player that will

accommodate five audio
or photo CD’s at once. Pho-
to CD%s and audio-only CD’s
can be intermixed and the
player is able to identify
which is which, but that's
only the beginning. The
features associated with this
photo-CD player are in-
credible. You can frame a
portion of a viewed picture
and then enlarge it. You
can pan from left to right or
up and down on a given
picture or show the entire
picture on screen, sur-
rounded by a black border.
Pictures can be changed
automatically at 2-, 4- or 8-
second intervals, or you can
change them manually at
your own pace. You can
teach the machine to insert
certain pictures in an out-
of-numerical-order se-
quence, and every time
that disc is played, the ma-
chine will display the
pictures in the sequence
you've requested. You can
rotate pictures on screen,
clockwise or counterclock-
wise—a handy feature for
those photos that were
taken with the camera ro-
fated 90 degrees. You can
have the machine skip cer-
tain photos on a disc (e.g.
shofts that were out of focus
or poorly lighted) and have
the machine skip those
same shots every time that
the disc is played. Once
you've done all these things
to a disc, your selections
are memorized in the ma-
chine in whats called an
FPS (favorite picture selec-
tion) program, aond the
machine will play those
pictures in the order se-

lected, as edited or
cropped, and so forth. (Of
course, since the FPS list is
stored in the player, if the
same disc is played in an-
other machine, the picture
display will revert to nor-
mal) An on-screen display
can be brought up to show
you the status of a given
disc and, when you first
load one or more discs into
the player, your connected
TV set shows which “slots”
are empty, which contain
photo CD’s, and which con-
tain audio-only CDS.

CONTROLS

Pushbuttons on both the
player and the supplied re-
mote control are of three
types: those used in the
photo-CD mode only, those
used in the audio mode
only, and those that are
used either in photo-CD or
audio modes. A power on/
off switch is found at the
lower left of the front panel.
Above it are an open/close
button for the disc tray, a
play button, previous and
next (tfrack or photo) but-
tons, a pause button, and a
stop button.

A display area is cen-
tered near the top of the
front panel. it shows the
current and next photo
numbers (or, in the case of
audio CD’s, track number
and time elapsed), disc-tray
status (how many discs are
loaded into the five avail-
able slots), and other useful
audio or picture-status infor-
mation, depending upon
which type of disc is cur-
rently being played or
shown.




The horizontal video resolution measured 330 lines, which is the
maximum one can expect from broadcast TV under ideal
conditions.

To the right of the display
area are the FPS button, an
autoplay button (used only
with photo CDf), a shuffle-
olay button (used only with
audio CD’s to randomize
track selection), scan and
repeat buttons (that work
for both types of discs), fast-
search buttons (used with
audio discs), a reverse but-
ton (for showing pictures in

reverse order), and a pair
of disc-selection buttons. A
stereo phone jack at the
lower right corner com-
pletes the front panel
layout.

The rear panel of the
Kodak PCD-5870 is
equipped with video and
left and right audio-output
jocks, as well as with an S-
video connector for use

TEST RESULTS—KODAK PCD 5870 PHOTO-CD PLAYER

Speciication

Manufacturer's Claim PE Measured

Video Section

‘Horizontal resolution 325 lines

Video signal-to-noise
Red field chroma AM/PM N/A
Luminance (re: 100 IRE) N/A

330 lines

72.5/58.8 dB
62.9dB

Audio Compact-Disc Section

Qutput level 2.0 voits
Signal-to-noise ratio 95d8B
Max. deemphasis error N/A
Harmonic Distortion

1 kHz/10 kHz/16 kHz 0.008% (1 kHz)

Linerarity errorto -50 dB N/A
Frequency response

2.142 volts
95.24d8B
-0.19dB

0.0048/0.0122/0.22%
~0.01 dB to +0.03 dB

20 Hz to 20 kHz + 0.15d8 +0.09 dB to 0.2 dB
Additional Data

Power requirements 15 watts 15.5 watts
Random access time

Track 110 21 N/A 1.66 seconds

Track 20 to 21 N/A 0.72 seconds
Scan time

Track 1 to 21 N/A 1.26 seconds

Track21to 1 N/A 3.32 seconds
Dimensions

{HxXW xD, inches) 47x17.1x15.0 Confirmed

Weight N/A
Suggested retail price $549.00

14.751bs.

m—————
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Be a computer
repair expert!
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As this vectorscope photo shows, the color purity was as close to
perfect as we have seen on any consumer product.

with TV sets or TV monitors
SO equipped. For those who
own TV sets that do not
have composite video and
audio inputs of any kind, RF
antenna-in and -out con-
nectors are provided.
Associated with the RF con-
nectors is a small
Channel-3/4 switch that al-
lows you to choose an
unused channel in your
areq.

In addition to duplicating
most of the controls on the
front panel (with the excep-
tion of the open/close
button and the power
switch), the remote control
that comes with this player
is used o access some of
the special features re-
ferred to earlier. For
example, there are four
pan buttons, a button that
permits you to change the
interval between photos
during autoplay, butfons as-
sociated with the various
viewing modes, buttons for
rotating pictures, and but-
tons for skipping pictures
and for “keeping” the order
and viewing mode of the
pictures on a given disc.
Also included are numeric
buttons for direct access to
fracks on an audio CD or to
picture numbers on a pho-
to CD.

For audio CDs, fast-
search buttons are pro-
vided as well programming,
favorite-track selection, and
an A-B button used to se-
lect a specific segment of
audio to be repeated over
and over again. An On
Screen Display (OSD) button
on the remote activates on-
screen messages that pro-
vide information about the
disc in the player. Finally, a
time-edit button allows you
1o select a length of time to
record sound from a disc to
tape. shTEST RESULTS The lab
measurements made by
APEL on this unit involved
both video and audio per-
formance. Special test discs
supplied by Kodak were
used for many of the tests.
The horizontal video resolu-
tion measured 330 lines,
which, coincidentally, is the
maximum one can expect
from broadcast TV under
ideal conditions. The color
purity was as close to per-
fect as we have seen on
any consumer product. The
AM and PM chroma (color)
signal-to-noise ratios mea-
sured 72.5 dB and 58.8 dB
respectively, or far better
than we usually measure for
the very best VCR’s or vid-
eodisc players. The

(Continued on page 91)
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By John J. Yacono

Displays and
Discrepancies

THINK TANK

ike last time, this month’s

letters will present proj-
ects that have displays of
one sort or other. But before
we'll get to them, let's con-
tinue discussing some of the
lithe know aspects of the
7400 series.

MIXED OUTPUTS AND
INPUTS

Last time out, | mentioned
the variety of special inputs
and outputs that a logic
chip may have. However,
what | didn’t reveal is that
while two chips may have

R1 @

(o
S1 3MEG LED1
ON/OFF >
i:‘] (SEE TEXT) GREEN
R2 ¢ -
10K ¢ 8 |4 6 ;
+L ' R3
- 2 (5| 1K 2
1 B1 E55 3
I ov -
als - c1
- ] 5 —— R4 ©
J) ‘l_ 1000 1K
lr‘I 932 c2 LED2
e T

Fig. 1. Smokers trying to quit might find this device useful,
provided they’re more willing to listen to it than there own

conscience.

the same designation, they
can have different input or
output styles. The most
common examples are
listed in Table 1. Take the
7401, for example. It can
come with ordinary open-
collector (OC} outputs, 15-
volt OC outputs, or low-
leakage outputs (see Think
Tank, January 1994 if you've
forgotten the meanings of
those terms). With such a
chip, the only safe way to
determine its output style is
to check the chip man-
ufacturer’s specifications.
Basically then, what Table

1 shows is that the 7401
comes in 3 output “flavors,”
the 7402 in 2, the 7403 in 3,
the 7405 in 3, and the 7409
in 2. (Frustrating, isn't it?) The
7400 and the 7404 both
have totem-pole outputs,
but can be purchased with
plain or 15-volt inputs
(again check the manufac-
turer’s specifications).
Furthermore, the confusion
doesn't stop there; next
month I'll present a whole
bunch of 7400-series chips
with alternate pinouts. That's
enough controversy for one
day, lets get to the letters.

ELECTRONIC
WILLPOWER

Do you know any smokers
that are trying to cut down
or quit? Here's a simple cir-
cuit, essentially a
monostable 555-timer cir-
cuit that may help (see Fig.
1). In use, the green LED
indicates “go ahead and
have one,” but the red LED
means “dont even think
about it.” When the indica-
fion changes from red to
green, just push the mo-
mentary switch to start the
fiming cycle over again.
The circuit gives a certain
finality to the “smoke/don‘t
smoke” decision process;
electrons, after all, have im-
mense willpower!

Potentiometer R1 is used to
adjust the time period.
When R1 is set at maximum
resistance (1 megohm), the
fime is about 25 minutes. If
R1 is set at 2 megohms, the
time is 55 minutes. If R1 is set
at 3 megohms, the period
is 90 minutes. | used a 3-
megohm potentiometer for
R1 to make the timing ad-
justable. Since the 555%
output can sink or source
current, both LED’s are con-
trolled by the chip’s output.
With a little creativity, a sin-
gle dual-color LED can be
used tool Other uses for the
circuit include timing for
slowpoke chess tourna-
ments, and hardboiling
ostrich eggs.

—Nick Cinquino,
Schaumburg, IL

What a coincidence, |
was in the middle of boiling
an ostrich egg when | got
your letter! Seriously, | like
the circuit, and I'm sure it
has many uses.

Those wishing to use a
dual-color, two-lead LED
should short the connec-
tions for LED1 and LED2, and
insert the new LED between
pin 3 and the junction of R3
and R4.

LED FLASHER
This circuit (see Fig. 2)
provides a low-cost way to

TABLE 1—MORE THAN ONE INPUT OR QUTPUT STYLE
I

Low

Totem |PlainOC | 6.5V 0C | 15V 0C | Leakage 15V
Chip Pole | Outputs | Outputs | Outputs 0oc Inputs

Outputs Outputs
7400 « = .
7401 ~ ’ PRI N
7402 . T
7403 | . . .
7404 * B
7405 . . . 1
7409 _ . .
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6WVDC C1=.001, f= 10Hz

Fig. 2. Need a flashy LED
display? This one is
inexpensive, very portable,
and sparing on batteries.

flash an LED from a single
1.5-volt source. Based on
the ICL7660 DC-to-DC volt-
age converter, the circuit
makes use of an external
capacitance (C1} on the
oscillator rate-control pin to
decrease the charge/dump
time to the desired flash
rate. A DC resistance (R1}
on the same pin can also
be used to disable the os-
cillator and extend the
power-cell’s life. That op-
tional DC resistance (in the
form of a photoconductive
cell} will shut off the os-
cillator in daylight.

The component values
are not critical. Timing ca-
pacitor C1 determines the
flash rate. Capacitor C2
determines the charge
fransferred to the LED and
thus determines the flash
brightness and duration.
Photocell R1 should have a
dark resistance in excess of
16 megohms. That can be
facilitated by painting the
photocell window with dark
paint. A series resistor (2 to
10 megohms} can be used
with the photocell to imple-
ment light-sensitive flash-
rate modulation. For best
results, use a high-bright-
ness LED and keep the
value of C2 to less than 220
na

—Brian McKean, San Di-
ego, CA

| can think of two good
uses for the circuit right
away. One, if placed at

strategic poinfs around the
home, a set of them could
make excellent light

beacons for late night trips

to the kitchen or bathroom.

Second, one would make
an eye-catching fake car
alarm to scare would-be
theives.

nine and counts down to
zero with each clock pulse.
When the counter hits zero,
the output from the 74193
goes low, furning off the
relay and the light. The light
can be turned back on by
pressing the reset button

again.

The binary output from
the 74193 can be seen on
an LED 7-segment display
when it is connected 1o the
input of a 7447 seven-seg-
ment decoder/driver and
the output of the 7447 is
connected to the display.

Before starting the timed

TO COMMON LAMP
ANODE DISPLAY ASSEMBLY
~ —
8 0 4 g ﬁ%E_
5 F e d«8 T @
Ut +5V
] Ta47 *
16 |7 |1 |2 |6
‘T'!.'l' b 4 ||
R1 s 3 [2[6 |7 [1 [0 [18
100K 7 8 4 RESETQ‘ S T
— 11 e 1N914
) e| U1 14 o K1
:h o L T-l‘ﬂ 5V
22002 . 555 i 4
2 Lip———
li—l——
8 [15 [10
c1 1 D2
o1 J 1Ne14
K “t .

Fig. 3. I'll be using this count-down to lights-out timer in my own workshop. It certainly can be
modified for wide versatility in a number of other applications.

LIGHT TIMMER

Have you ever awakened
in the middle of the night to

find that your roommate
has fallen asleep with a
book on his chest, and the
light is still on? Well, | have;
and during one of the

many trips fo the other side

of the room, | realized that
a simple timed switch
would be a great way to
keep from having to shut
the light off for my room-
mate.

The timed switch (see Fig.

3) uses a 655 oscillator/
timer wired to operate in
the astable mode. The
timer supplies a positive

pulse to the clock input of a
74193 4-bit binary up/down

count every five minutes.
Since the 74193 is set to

operate in the count-down

mode, the output of the
555 is connected to the
count-down input of the
74193,

As the binary counter is

reset, it starts counting at

COMPONENTS

Whether you order 1 part or
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switch, the 555 should be
adjusted, via R1, to emit a
pulse every five minutes
from its output at pin 3. As
the circuit is set up, the
switch will be on for 45
minutes (five times nine)
when the 555 has an inter-
val of five minutes between
each pulse. To set different
total times, adjust the 555 to
any time, measure how
much time it takes to go
through one cycle, and
multiply the time by nine.
Extra digits can be add-
ed by using the same
74193/7447 configuration
and tying the borrow out-
put from the first 74193 to
the count-down input of the
second 74193. The output to
the relay would come from
the ouiput of the second
74193. Remember that the
first 74193/7447 configura-
fion will be the ones digit
and the second will be tens

has only a few parts, it can
be placed into a small en-
closure and fastened
directly onto most small
bed lamps.

—David Markun, Jociet, IL
This circuit is going into
my workshop. When | trans-

port parts out of my
attached garage so | can
work indoors at night, | al-
most always forget to shut
the light affer the last trip.
This timer would do that for
me and give me an indica-
tion of how many more frips
I could make for those last-
minute items as my work
progresses.

VOICE-LEVEL METER

The circuit shown in Fig. 4
was specially designed to
indicate the sound level of
a student speaking in a
classroom in order to help
an English teacher obtain
the same volume from

meter, a microphone, and
a preamp to improve its
sensitivity. It is very, very easy
to build.

When switch S$1 is closed,
it supplies power to the
circuit, and LED1 (if used)
will indicate that the power
is on. Transistor @1 and
Zener diode D3 make up a
5-volt regulator from which
an electret microphone
and 10 LED' derive their
power.

The microphone picks up
sound and produces an
audio signal that is fed to
the non-inverting input (pin
3) of U1-q, the first half of a
dual low-noise operational
amplifier (type TL072),
through a 0.022-uF ceramic
capacitor. The output signal
of U1-a is passed to 10k
linear potentiometer R17,
the level control. Now;, the
audio signal is coupled
through R8 and C6 to the

digit. each student. It consists input (pin 5) of U1-b, the
Since the timed switch mainly of a 10-LED VU other half of the amplifier
LED2-LED11
28
ED11
o aratatacatiat/
BD436 2.2
C1 (118 7 16 15 [14 |13 12 11 |10
22 % D R T S s |5
+ % Lmaas
R2 g O I U O O O )
10K R15 WX - +12v
a9 N RI3 S $RI4
+ IM&—@-« 2K 5.6K J_c,
MIC1 LED1
N & R4
*27K
c4 Lt RS
100 2.7K
< R3 R8
+ 220K L 22K
cg 5
2 1/2 TLOT2
N, a7y
U Ay
315, R R17
=14
R6 G |_ = R7 | Lés'él.
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Fig. 4. This volume meter can be handy anywhere you need to measure the relative sound level in

a room. It is readily adjustable to increase its usefulness.

IC. Using the actual values
shown in the circuit, the
voltage gain of the first
stage will be about 69, and
the second stage wiil be
approximately 213, making
a total voltage gain that is
very high indeed.

The audio signal at pin 7
of U1-b is rectified by D1
and D2, and the resulting
DC voltage is fiitered by C9
and then applied to pin 5
of U2, an LM3915 bargraph
VU-display driver. The cath-
ode leads of the 10 LED's
are connected directly to
pins 1 and 10-18 of the
LM3915, while their anodes
are all connected to +5
volts. The pulsating DC voit-
age on pin 5 of U2 varies
from 2001500 mV and is
proportional to the level of
the sound picked up by the
electret microphone. So,
the 10-LED bargraph driven
by the outputs of U2 will
give the user a reasonably
exact idea of the sound
variation. For a more infor-
mative display of the voice
level, you should use green
LED's for LED2-LEDS, yellow
LED's for LED7-LED9, and
red LED's for LED10 and
LED11.

To set the unit for the
correct sensitivity, the
teacher should ask a stu-
dent to read some text at a
normal voice level, and
then adjust R17 so that the
indication ranges from the
first to the third yellow LED.
Once the correct setting is
found, there’s no need for
further adjustment; the unit
is ready for use.

—~Evandro Luiz Duarte
Madeira, Contagem, Brazil

Wow, thats some design
woOrK.

Well, those are the letters
for this month. Remember
to write to Think Tank, Popu-
lar Electronics, 500-B Bi-
County Bivd., Farmingdale,
NY 11735, if you want your
circuits to appear here and
fo receive a Think Tank I

book. |
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ATTENTION

PUBLIC SAFETY ANNOUNCEMENT

Tampering with Motorola’s
Communication Technology is
Nothing Short of a Crime.

Motorola has been at the forefront of communications
technology for more than 60 years. Today, we offer a
greater array of communications products than ever
before. We are proud of our products and the vital
services they bring to our customers which are of
unparalleled public importance.

Theft of communications services and so-called
High-Tech piracy threaten the entire communication
industry’s reputation for reliability. This conduct

not only damages the reputation of Motorola, Inc.
and the communications industry, but undermines
the very integrity of America’s public and private
communications services.

Motorola intends to combat this conduct by
aggressively maintaining and enforcing its proprietary
rights to its hardware and software technology. Anyone
who has knowledge of illegal activities or has questions
concerning such activities is urged to contact Motorola
Inc. immediately at 1-800-325-4036. Contacts will be
kept confidential and may be made anonymously.

@ MOTOROLA

® and Motorola are trademarks of Motorola, Inc., © 1993 Motorola, Inc.




breathing (read that powerful) PC,

butyou haven'tyet installed a CD-
ROM (Compact Disc Read-Only
Memory) drive in it, then its time to
consider getting one. Even if the thou-
sands of reference and multimedia
applications don't interest you, the
fact that many future multi-megabyte
software packages will be available
only on CD-ROM might force you fo
get adrive. In addition, many software
packages are already available on
both floppy disk and CD-ROM. The
CD-ROM versions are generally pre-
ferable, because bulky items (such as
clip art and help files) can be left off
your hard disk, saving you many valu-
able megabytes.

CD-ROM is going to catch up to ali
of us, and soon. The reasons for that
are numerous, but the main one—
and one that’s not by choice——is that
software keeps on growing and
Growing and GROWING in size. Many
software packages now require ten or
more distribution diskettes, and those
disks cost money. Depending on the
number of copies produced, and the
size of the package, it can actually be
cheaper to distribute software on CD-
ROM, which can cost ess than $2.00
apiece to manutacture in bulk. In ad-
dition, many individual software pack-
ages can be bundled on one disk.
That will surely lead to some interest-
ing marketing tactics, and better val-
ues for consumers. Also, disk errors are
much less likely to occur on one CD-
ROM than on several floppies.

There are many other reasons for
CD-ROM’s growing popularity. For the
manufacturer, theres less bulk, which
means lower packaging and ship-
ping costs. Theres also better copy
protection, because you can't simply
copy a CD-ROM for a friend-—-not yet

I f you're the proud owner of a fire-

anyway. CD-ROM also benefits the

user by eliminating the need for disk
swapping when installing software.
Last, but certainly not least, CD-ROM
drives are getting cheaper and faster,
with entry-level drives available for
about $200. The cheaper the drives
get, the more drives end up in user’s
hands, and the more discs will be sold.
The more discs sold, the cheaper they
will get, and so on, until CD-ROM
drives are as popular as floppy drives.
It's just a matter of time before every
new PC, or workstation if you prefer,
comes with a CD-ROM drive.

B

Step Up to CD-ROM

Catch a CD-ROM drive—coming to a PC near you!

BY MARC SPIWAK

Mass Storage. A CD-ROMs storage
capacity of 680 megabytes makes it
the perfect choice for distributing tons
of data. Entire encyclopedia and dic-
tionary volumes fit on one disc. Tele-
phone books are available on CD-
ROM, and one set of discs contains
every phone number in the country.
That uses up much less space, paper,
or (more important] trees than the
equivalent number of paper phone
books.

Although the capacity of a CD-
ROM may be impressive, the real
beauty of using a CD-ROM lies in the
computer’s swift searching ca-
pabilities. With an encyclopedia on
CD-ROM, you could have your com-
puter search for every occurrence of
the word “shoe,” for example—or any-
thing else you want to look up. You'll
have the information at your fingertips
in a matter of seconds. Imagine how
long it would take to search visually
through several encyclopedia vol-
umes for the word “shoe.”

Depending on the disc, CD-ROM's
can cost tens or hundreds of doliars.
However, when you consider that their
paper-bound counterparts can cost

u.umhdﬂhﬁ" i -
o5 G B M

thousands of dollars (sets of encyclo-
pedias and dictionaries do cost that
much), they can be a bargain.

White resource discs are the li-
brarian’s “knights in shining armor,”
some of the most impressive CD-ROM
discs are the multimedia fitles. Such
discs combine audio, video, and
graphics to create new kinds of com-
puting experiences. While nearly any
computer can be used as a search
engine for areference CD-ROM, you'll
need at least a 386 SX {for level 1
compatibility; more on that later)—
but more realistically a 486-—and one
of the newer, faster CD-ROM drives to
squeeze the most out of the muiti-
media titles. You'll also need some
kind of sound card if you don‘t want to
be confined to a pair of headphones.

Formats. There is a lot of confusion
as to which type of CD-ROM can be
read in which drive, and which drive is
suitable for so-called “MPC" applica-
tions, and so on. Lets try to cut through
the confusion and explain what the
different formats are.

To begin with, there are “book”
specifications for CD’s. These specifi-
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The New Grolier Multimedia
Encyclopedia CD-ROM contains 33,000
articles. It has 3000 color and black and
white images, audio clips, maps,
timelines, and so on. Also included are
various animations and video clips.

cations lay down the basic rules of
how information is stored and Iaid out
on a CD. For example, all CD-ROM
drives can play plain audio CD%; they
are of the Red Book format.

The basic standard for all CD-ROM’s
is the 1SO 9660 or the Yellow Book
specification. Any CD-ROM drive can
read an ISO 9660-spec disc, of which
there are thousands of titles in circula-
tion.

Philips’ effort to interleave text,
sound, and video on a CD led to the
Green Book specification, or CD-I
(which stands for CD interactive). The
only way to be completely compati-
ble with all CD-I discs is o buy one of
Philips’ home CD-l players. However,
CD-l compatibility shouid not be a
concern when buying a CD-ROM
drive (at least not for the moment).

The CD-ROM XA (for Exdtended Ar-
chitecture) spec, while not very popu-
lar yet, is basically CD-l with audio
compression and interleaved text, au-
dio, and video. The audio compres-
sion allows storage of 16 hours of
audio, versus about the 72 minutes of
a Red Book CD. Even though CD-ROM
XA is based on CD-l, an XA drive may
not be able to read CD-I discs. But, as
we said, CD-I compatibility should not
be a concern yet.

Because the information on an XA
disc must be decoded differently
than on a regular CD-ROM, a drive
must be specifically stated as being
XA-compatible in order to read an XA
disc. There are many CD-ROM XA driv-
es on the market, and XA-com-
patibility is rapidly becoming impor-
tant.

The Orange Book spec applies to
CD-R, or recordable CDs5. Yes, there

are several CD recorders now on the
market that let you make your own
CD’s but the blank discs can cost $40
apiece. Many of these CD-R systems
can be had for under $10,000. While
that price might be out of your reach,
companies that continually have to
store vast amounts of data might be
able to justify it. Software companies
wanting to make beta copies of new
CD-ROMS also find such prices rea-
sonable. Like everything eise in the
computer business, the prices are
sure to come down to more afford-
able levels in the future.

Which brings us to the concept of
single- and multi-session discs. When
a CD-ROM is manufactured, only one
directory is written to the disk, making
it a “single session” disc. However, if
you were to record, say, 100 mega-
bytes onto a CD-R disc in one session,
and another 100 megabytes in an-
other, there would be two directories
written on the disc, and it would then
be called a “multisession” disc. To then
read such a disc, you would need a
multisession CD-ROM drive.

One good reason to look for multi-
session capability is Kodak’s new Pho-
to CD system. You can now take your
exposed rolls of film to a developer
and have them put your pictures onto
aPhoto CD. You then view the pictures
on your TV using Kodaks Photo CD
player. You can store several rolls of
fiilm on one Photo CD, and you can
bring a disc back to the developer to
add new rolis to it until its full. Each
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Double-speed drives like that provided with the Fusion 16 upgrade package (shown
here) are fast enough to meet the new level-2 MPC standards.

time you have the disc updated, a
new session is added, resulting in a
multisession disc. Photo CD's could
become a desktop-publisher’s
dream, because they allow inexpen-
sive storage of high-resolution color
photos, which are known to gobble-
up hard-disk space. Note that many
Photo-CD compatible CD-ROM drives
do not have multisession capability;
they can only read single-session
discs. So read the ads carefully!

MPC—Ready or not? In discussing
all of the various formats and specifi-
cations, we haven't yet mentioned
whatit means for a piece of hardware
to be MPC-compliant. The Multi-
media PC (MPC) Marketing Council
used to specify that a CD-ROM drive
must have an average seek time of
less than 1 second and be able to
sustain a data-transfer rate of 150 kilo-
bytes per second, all while using less
than 40 percent of the CPU’s re-
sources. However, those specifica-
tions are already somewhat out-
dated, as most current CD-ROM
drives have seek times under half a
second. Even so, that haif a second
can be unbearable when you're used
to hard-disk access times of less than
15 milliseconds.

In response to the changes in tech-
nology, a second set of recom-
mended specs (called “level 2) has
been issued by the MPC Councii. They
call for a double-speed (300-kilobyte-
per-second data-transfer rate) with
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XA ond multisession compliance. As
their name implies, these drives spin
the disc at double speed when ac-
cessing data, and at normal speed
for CD audio. That yields access times
under 300 milliseconds and transfer
rates of 300 kilobytes per second.

Still though, for the drive to be part
of an MPC system, the computer
should only need to devote less than
40 percent of its resources to operat-
ing the multimedia system. That's why
slow PC’s have atough fime with muilti-
mediq, even with a fast drive installed;
multimedia over-taxes their resources.
A true MPC system can play audio
and video without being choppy, and
look up information from vast re-
sources without putting you to sleep.

If you were to try fo run a multimedia
CD-ROM on a non MPC-compliant
system, you might possibly see just vid-
eo stills and hear only sound snippets
instead of the smooth animation and
audio thats possible on a faster sys-
tem. It's always to your advantage to
have the fdstest possible equip-
ment—if not for today, then certainly
for tomorrow.

In light of that, the MPC level-2 stan-
dard cails for a 486 microprocessor, at
least 4MB of systern memory, a 160-MB
hard disk, and 64k color at 640 x 480
resolution. Contrast that with the old
level-1 standard which called for a
3865X microprocessor, 2MB of system
memory, a 30-MB Hard disk, and VGA
color. Note that while most software
currently available will run accept-
ably on alevel-1 system, that is certain
to change in the near future.

Sound Advice. PC’s have never
been blessed with much of a sound
system, just that internal speaker that's
capable of reproducing beeps and
crude sounds. So, if you want to play
with multimedia software, you're go-
ing to need a sound card and speak-
ers. The Ad Lib card was the first such
device to provide PC users with good
sound to go along with great games.
Soon the Soundblaster came along,
which was compatible with the Ad Lib
card, had a built-in synthesizer, and
allowed digital audio recording and
playback. The problem was that they
were 8-bit, "mono” cards, and the
sampling rate was limited to 22 kHz.
That provided a very unimpressive fre-
quency response—in other words,
rather dull, or flat sound.

MEDIA VIEION

Today, 16-bit sound cards (which
are required in the level-2 standard;
8-bit cards are level-1 compliant) are
available, in stereo, with sampling
rates up to 44 kHz. That gives you CD-
quality sampled sound, which is what
any audio enthusiast wants. To record
sound with any sound card, you do, of
course, need a microphone, which
usually comes bundled with a com-
plete multimedia package, or up-
grade.

Most sound cards require that you
add an amplifier and speakers, or just
amplified speakers. There are many
different models of amplified speak-
ers on the market infended for use
with a PC. In some cases they are spe-
cially shielded to protect your com-
puter monitor from magnetic inter-
ference. While the smallest amplified
speakers are adequate, you'll want
plenty of power once you hear how
good.your PC can sound.

Get a Bundle. Because of the con-
fusion surrounding CD-ROM drives
and which one works with which con-
troller, and which controlier works with
which sound card, it’s probably best if
you purchase everything you need all
at once in one multtimedia-upgrade
package. They contain a CD-ROM
drive, a controfler card, a sound card,
usually a few ¢D-ROM diiscs to getyou
started, and sometimes speakers and
a microphone. The CD-ROM drive

I W& X

Meeting the Level-2 sound requirements means purchasing a 16-bit sound card like
this one. With built-in word recognition and a MIDI interface, you'll probably use it
for more than just hearing CD ROM’s.

controller is often built into the sound
card, which saves you some bucks
and a slot in your computer.

included with any multimedia up-
grade, you'li also receive the neces-
sary Windows and DOS software
drivers for the CD-ROM drive and
sound card. Software-installation disks
make installing multimedia upgrades
a breeze, compared to the tedious
job of getting mix-and-match com-
ponents to work peacefully with one
another in a system. Buying a multi-
media upgrade is also one way of
ensuring that all of the components
will form an MPC-compliant system.
Look for the MPC logo on any multi-
media upgrade you buy, and check
to see whether its the level-1 or level-2
logo (they look different).

There are multimedia upgrades to
fit every budget. If you're on a tight
budget, you can buy an upgrade that
has stereo sound and a single-speed
CD-ROM drive for less than $500—
and even less if you want to settle for
mono sound. To get a double-speed
drive in your upgrade you'll have fo
spend more. But, as they say, if you
want fo play you gotta pay. Acompa-
ny called Media Vision puts together
some very nice MPC-compliant up-
grade packages to fit every budget,
and they include hardware of all lev-
els from many different manufac-
turers.

Because we're seeing such a rapid
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Map Expert with Street Atlas USA is a map maker’s dream come true. The disc
contains the entire Street Atlas USA and color and black-and-white map-printing

capabilities.

evolution of multimedia hardware, we
can't recommend any single piece of
equipment or package, as there’s
bound to be a better, cheaper one
out “next week.” The best advice we
can give you is take your time and
shop around. Research the upgrade
packages that are within your price
range and find out exactly what com-
ponents dre included in each. Then
research the individual components
$O you know exactly what you're get-
fing. Taking your time when buying
multimedia equipment can save you
literally hundreds of dollars. That's be-
cause new equipment rolls out aimost
every week and last week’s equip-
ment drops in price accordingly.

CD-ROM Software. We'll have to
assume that if you're still with us at this
point then you must be interested in

CD-ROM drives. And if you're inter-
ested in CD-ROM drives, then you
must be at least curious as to what sort
of stuff you can get on CD-ROM. We
were, so we contacted several soft-
ware companies to see what we
could come up with. Here is a small
sample of what we found:

Encyclopedias and Atlases.
Encyclopedias and atlases are good
applications for CD-ROM’s and the
amount of data they can hold. Ap-
plied Optical Media Corporation’s
Multimedia Animal Encyclopedia
contains color illustrations and pho-
tos; descriptions of range, habitat,
physiology, behavior, and con-
servation status; pronunciation of
common and scientific names; and
classification of nearly 2000 different
animals. You can also hear the sounds

that many of the animals make—we
liked listening to the different bird
cdlls. Any piece of information is easy
to search for. The disc retails for
$79.95.

Two other discs from Applied Gp-
tical Media, American Vista and
World Vista, are multimedia atlases
containing all kinds of information in-
cluding maps, pictures, and audio.
The discs are like talking social-studies
books on American and world culture,
and with them you can travel all
around the globe without leaving
your PC. The discs retail for $79.95
each.

The New Grolier Multimedia Ency-
clopedia can be a valuable tool for
any computer owner. The CD-ROM
contains 33,000 articles on subjects
from A to Z and can provide the user
with information on nearly any topicin
a matter of seconds.

The disc contains over 3000 color
and black-and-white images fo per-
use through, audio clips, maps, time-
lines, and so on. Also included are
various animations and video clips.
We were reminded of how far the PC
has come as we watched Neil
Armstrong taking his one small step
and listened to his famous quote. For
research purposes, its hard to beat
the New Grolier Multimedia Encyclo-
pedia. That plus hours of entertain-
ment make this $395 disc a good
investment.

When you think of beautiful color
images of animal, vegetable, miner-
al, or whatever, the National Geo-
graphic Society might come to mind.
While they're best known for their
magazines and TV programs, they
haven't overlooked CD-ROM's poten-
tial either. Mammalis: A Multimedia En-
cyclopedia, contains an interactive
look at over 200 mammals. The disc
contains 45 film clips from TV docu-
mentaries, 700 pictures, and 155
sounds that animals make. Mammals
sells for $99.00.

Not to be left out of the encyclopé-
dia business, Microsoft offers Encarta,
a great multimedia resource con-
taining pictures, sounds, music, read-
ings, animations, and more. With the
complete text of the 29-volume 1992
Funk and Wagnalls New Encyclope-
dia, as well as over 1000 articles ex-
Clusive to Encarta on CD, information
on any topic is available in seconds.
Encarta will cost you $395.



Sights and Sounds. Since a CD-
ROM can hold lots of megabytes, its
the perfect place for things like clip
art that would otherwise soak-up pre-
cious hard-disk space. Aris Entertain-
ment has a series of multimedia clip-
art discs under the ftitles of Business
Backgrounds; Full Bloom, Island De-
signs; Jets and Props; Majestic Places;
Money, Money, Money; Wild Places,
and World View. Each title includes
100 photos and 100 sounds. The pro-
fessional-quality images and sound
clips can be used royalty-free and are
perfect for sprucing up any presenta-
tion—business or otherwise. The discs
sell for $39.95 each.

Another disc from Aris, MPC Wizard,
contains 50 sample images and au-
dio tracks, and also contains diag-
nostic utilities to test and fine-tune
MPC systems. The MPC Wizard lets you
measure the data-tfransfer rate of your
CD-ROM drive, perform a 256-color
test on your video system, and test
and troubleshoot sound cards. The
disc also includes over 80 megabytes
of Windows sound and video drivers,
and helps you install them in your sys-
tfem. At $14.95, this disc is a good in-

colomha.

vestment for any multimedia-PC
owner.

Music-related software is a logical
application for CD-ROM, and
Composer Quest from Dr. Ts Music
Software is a good example. The pro-
gram lets you browse through music
history using a time-line screen that
displays all of the major musical peri-
ods. You can jump into any period
and learn about different composers,
the work they did, and the times they
lived in. And, of course, you can listen
to over 60 musical performances.
Anyone with an interest in music from
the year 1600 on will find this $99 disc
both amusing and educational.

Microsoft has all bases loaded with
CD-ROM’s covering a wide variety of
topics. One of them, Multimedia
Beethoven: The Ninth Symphony, con-
tains a fully digital, stereo-audio track
of the four movements of Beethoven'’s
Ninth Symphony. Also included is a
measure-by-measure commentary
on what is being heard, as well as a
pop-up window that displays the
score as the music plays. This disc is
$79.95.

Another musical disc from Microsoft

Place 221 items
mount everest
% Midland Region
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Mount Everest
: Mt Everest
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Global Explorer contains the major roadways of the entire world. With it, you can
search for anything you like (not just streets) anywhere in the world.
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is entitled Musical Instruments, and its
a multimedia catalog of musical in-
struments from A to Z. Photos and di-
agrams of ail instruments are in-
cluded in addition to audio samples
of how the instruments sound alone
and in an ensemble. This disc is also
$§79.95.

Super Maps. One fruly fascinating
disc we looked at is Street Atlas USA,
from Delorme Mapping. When you
start this program you see a map of
North America with alf 50 of the States
labeled. From there you can zoom
down to street level anywhere in the
country and see all the street labels.
You can actually see the blockyou live
on! Not only that, but extensive
searching capabilities let you locate
cities, towns, and streets by name, zip
code, and telephone-area and ex-
change codes. Because this is a Win-
dows program, you can easily copy a
map to the clipboard for use in other
programs. This program has a retail
price of $169.

While any PC user will find Street
Aflas USA both interesting and quite
useful, another disc from Delorme
called Map Expert with Street Atlas
USA is without a doubt a map maker’s
dream come true. Not only does this
disc contain the entire Street Atlas USA
material, it also contains extensive
color and black and white map-print-
ing capabilities. Using a common
laser printer, you're able to print out
stunning maps of wherever, and you
can add your own custom labels to it
as well. AMuralmaker function lets you
produce wall maps. This $495 pack-
age is the perfect gift for anyone
who's always planning road trips.

Another disc from Delorme, Global
Explorer, is similar to Street Atlas in its
operation, However, it contains the

. roadways of the entire world—not all

of them, though. While Street Atias lets
you zoom in and see the smallest of
streets, Global Explorer can zoom in
only to the point where you can see
major roadways. Of course you can
search for anything you like (not just
streets) anywhere in the world. We
went on a trip to Mount Everest and
studied the surrounding geography!
Global Explorer is a $169 travel ticket
around the world.

Books. As you might be able to
guess, Ebook publishes books on CD-

The game Putt Putt Joins the Parade Iets
kids explore many different locations and
activate hundreds of sounds and
animations. There’s enough fun here to
keep young kids busy for hours.

ROM. Not only can you read a book
on your screen or from a printout, you
can also listen to a narrator tell the
story as you look at the pictures. Its a
whole new way of listening to A Christ-
mas Carol during the holiday season,
which is just one of Ebook’s “books.”
And the power of CD-ROM lets you
search the Ebooks for specific words,
chapters, phrases, and so on.

Some of Ebook’s other titles include
welve Roads fo Gettysburg, Renais-
sance Masters I, Don Quixote, Aesop’s
Fables, Goferwinkels Adventures, The
White Horse Child, and there are
many more. The Ebooks we've men-
tioned range in price from $24.95 to
$79.95.

We looked at two discs from Inter-
Optica Publishing Ltd.: Great Wonders
of the World Vol. 1, and Great Cities of
the World Vol. 1. Both contain collec-
fions of history, photos, video, facts,
maps, and so on. A timeline helps you
fo pinpoint moments in history and
see the events surrounding them.

One thing we found on the interOp-
fica discs that we very much liked is a
guided tour of the features. We found
that to be very helpful in getting off to
a quick start, and it makes it easier to
get the most out of each disc. The
InterOptica discs list for $49.95 each.

Games. From Electronic Arts we
looked at two game CD-ROMS. For
kids ages 3-7 theres a cute game
called Putt Putt Joins the Parade. Putt
Puttis acarwho livesin the interactive,
animated world of Cartown. The
game lets kids explore many different
locations and activate hundreds of
sounds and animations. There’s
enough fun here to keep young kids
busy for hours—not to mention giving

!

i

them a familiarity with compufe'rs
from a very young age.

For older kids and adults as weil
there’s Sherlock Holmes, Consulti
Detective Volume Il This game lets you
solve three different cases as you chk
thraugh the interactive streets of Lon-
don. If solving mysteries is your bag of
fricks, then this is $69.95 well spent. |

If you like to play Chess, then you'll
surely like to see Battle Chessin acti
with over 30 megabytes of cnimcﬁo}n
and graphics in a 3-D Chess game.
An unusual, animated 25-minute fu-
torial is educational for the beginner
at Chess, yet still entertaining for the
dficionado.

For the graphics to run as fast as
possible, its recommended that yo[u
install Battle Chess on your hard drive,
although you can play it solely, albeit
slowly, from the CD-ROM. While 30
megabytes is a large chunk of any-
body's hard drive, it's also 30 mega-
bytes worth of floppy disks that don't
have to be shuffled during instaliation.
Battle Chess costs $79.95. ‘

It seems as though adventure
games with long twisty plots hcve
benefited quite a bit from CD-ROM, as
the subtitles and still images are finalty
gone; all words are spoken and real-
time animation takes place, in addi
tion to everything being poinf-cndj-
click. We looked at two games of this
type from LucasArts: Loom and Thé
Secret of Monkey Island. In Loom, the
player follows the hero Bobbin
Threadbare as he battles good versus
evilin the Age of the Great Guilds. The
Secret of Monkey Island involves
Guybrush Threepwood and his ques:f
for pirate treasure. An added bonus of
CD-ROM is that Monkey Island can be
played in five different languages.

LucasArts' Secret Weapons of the
Luftwaffe on CD-ROM is an exciting
flight-simulator game with very real-
istic graphics and endless numbers of
flight options, including being able to
take the wheet of many of the Luft!
waffe’s secret weapons. There’s hours

of entertainment on this disc. |
More from Microsoft. Down cn-i
other road of entertainment is Micro-
soft's Cinemania, an interactive
movie guide. This disc will hold any-
one’sinterest, as itis hard to find some-i
one who does not like movies. Not
only is it easy, but it's also very tempting

(Continued ori page 92}I




Build a Low-Cost
Motorcycle Alarm,

Build and install a professional quality motorcycle

alarm system, and sleep easier
knowing that you wheels are well protected

o matter how concerned you are on
N the street, if you have more than one

cycle in your household, the of installing an
alarm system in each vehicle can be cost prohibitive,
Commercial units can go for between $60 and $400. But,
with the Motforcycle Alarm System described in this article
(which can be built for about $20.00), price need no longer
be a stumbling block.

The Motorcycle Alarm has all the standard features of the
commercial units on the market, such as delayed arming, it's
affordable, simple, reliable, and smallin size. Alarm triggering
is accomplished through a built-in motion sensor. The alarm
system can be selected fo drive the cycle horn or an external
siren.

To Toot or Scream? The Motorcycle Alarm has provision for
either of two sounders: the cycle’s own horn or a
piezoelectric siren. The motorcycle’s own horn is the most
common sounder used in alarm systems, and provides the
joudest multi-directional alert. In using the vehicle’s own horn,
the only space required is for the system’s printed-circuit
board. However, there is a drawback to using the vehicle’s
horn; the current drain on the battery is quite heavy when the
alarm is activated. The average cycle horn will diaw be-
tween 1and 2 amps. On the plus side, our design reduces the
drain by cycling the horn on and off through the alarm
duration, thereby reducing the average current drain.

Using a piezoelectric siren is beneficial; the siren draws less
power when the alarm is activated. However, there is a down
side: you must find a convenient location for the siren. The size
of your motorcycle and thus its battery size will determine
which sounder best suits your situation.

Operation. Figure 1 is a schematic diagram of the Motorcy-
cle Alarm. Power for the circuit is supplied through D2, which is
used fo protect the circuit in the event that power is applied
to the circuit backwards during testing or installation. Capac-
itor C6 is used to decouple the power supply fo circuit
ground.

The sensor (SENS1) is comprised of alternate rows of
ground- and sense-line traces etched onto the circuit's
printed-circuit board. When the protected vehicle is dis-
turbed, a stainless-steel ball bearing rolls across the alternate
fraces, shorting and opening the connections between the
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BY DEAN KASPER

fraces. A pull-up resistor (R5) pulls the trigger input high when-
ever the traces are not shorted by the bearing. The pulse
created by the shorting and opening action triggers the
alarm-circuit input. The size of the steel bearing can be
varied for different degrees of sensitivity; a % or Ya-inch
diameter bearing was used in the author’s prototype. A
stainless-steel bearing must be used to ensure good elec-
frical contact and avoid corrosion.

The heart of the alarm circuit is an LM556 dual oscillator/
timer, U1. The trigger pulse is applied through C1 to U1-a (the
first half of U1), which (configured as a one shof) controls the
duration of the alarm output once tiggered. The duration,
about 52 seconds, is given by:

Ton = (11 X R2 x C3)

The first timer circuit is held off momentarily by Q2, a
2N7000 N-channel enhancement FET, when the ignition is
switched off. That gives the rider fime to dismount before the
alarm is armed. When the ignition switch is turned on, the
ignition voltage forward biases D1. With D1 forward biased,
Q2 turns on, disabling the alarm until the ignition is switched
off.

Resistor R6 is used to limit the charge current applied to C8,
and is necessary if a tantalum capacitor is used for C8 to
produce longer hold-off times. When the ignition is furned off,
power is removed from the anode of D1. Diode D1 blocks the
current from C8, causing it to discharge through R7. During
the time it takes for C8 to discharge, the fimer is disabled. That
hold-off time (about 20-30 seconds), is given by:

Tow = (3 X R7 x C8)

The second timer, U1-b (which is wired as a non-sym-
metrical squarewave generator) is enabled by the output
U1-a. The squarewave generator confrols the on/off time of
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Fig. 1. At the heart of the Motorcycle Alarm is a LM556 dual oscillator/timer, a pair
of FETs, and a rather unusual sensing unit (SENSI J}—which is comprised of adjacent
circuit board traces and a small stainless-steel ball bearing.

the horn driver. Cycling the horn on
and off during alarm activation re-
duces battery drain when the cycle
horn is used as the sounder. A typical
cycle horn draws 11o 2 amps. That on/
off time (about 2-seconds on to about
1-second off) is given by:

Tox = [0693 X (R3 + R4) x CS5]
Tow = (0693 x R4 x CB5)

The siren/horn driver circuit (built
around Q1) functions as a switch, pull-
ing the sound's negative lead to
ground when enabled. Ajumper con-
nection (denoted JU1in Fig. 1) is used
fo select either the vehicle horn or
piezoelectric siren as a sounder.

Construction. The Motor Cycle
Alarm was assembled on a small dou-
ble-sided, printed-circuit board, mea-
suring about-2 by "s inches.
Templates for both sides of that
printed-circuit board are shownin Fig.
2 (Ais the component side and B is the
solder side). If you choose not to etch
your own board, a pre-tinned, dou-
ble-sided (without plate-through
holes), printed-circuit board can be
ordered from the supplier given in the
Parts List.

When etching your own board,
care must be taken to prevent short-
ing between the closely spaced
senor (SENS1) traces. Once the board
has been etched, it is recommended
that an ohmmeter be used to verified
that there are no shorts in the sensor
fraces before installing the parts. If
there is a shorting problem, an Exacto
knife can be run between adjacent
fraces to remove unwanted copper.
The sensor area of the circuit board
must also be very smooth. To avoid
corrosion and to maintain consisten-
cy. it is recommended that the traces
be tinned.

After efching but before installing
the parts, you must decide on the
type of sounder that will be con-
nected to the circuit. That is done by
either leaving or severing the a trace
atJu1. Ifthe vehicle’s horn is to be used
as the sounder, you need not do any-
thing: the board is already set-up for
that. But if you intend to use assiren, the
small trace between the board’s com
and Horn donut pads must be se-
vered, and a jumper connection
placed between the sireN and com
donut pads.

Figure 3 gives the proper locations

PARTS LIST FOR THE
MOTORCYCLE ALARM

SEMICONDUCTORS

Ul—LMS556 dual oscillator/timer,
integrated circuit

QI—IRFS511 N-channel, enhancement
power MOSFET

Q2—2N7000 N-channe!,
enhancement FET (Motorola)

DI, D2-—IN4148 general-purpose
silicon diode

RESISTORS

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

R1, R6—10,000-ohm

R2. R7—10-megohm

R3, R4—1.5-megohm

RS, R8—100,000-ohm

CAPACITORS

Cl1, C2, C4—0.01-pE ceramic-disc

C3, C6—4.7-pE SO-WVDC,
tantalum

CS, C7T—I-uE ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

SENSI1—See text

J1—4-pin right-angle friction-lock
connector

Printed-circuit materials, enclosure.
(see text), plastic pipe cap,
stainless steel ball bearing, wire,
solder, hardware, etc.

Note: A pre-tinned double-sided
printed-circuit board without plate-
through holes, part MC-Alrm-002,
is available for $9.50 from Kasper
Electronics, 400 West Hollow
Lane, Fort Collins, CO 80524.
Colorado residents please add
appropriate sales tax.

and orientation of the various parts
that comprise the Motorcycle Alarm,
When assembling the board, warch
out for the polarities of C3 and Cé.
Note that the circuit is non-critical and
component substitutions can be
made freely.

When cssembling the unit, be sure
to solder all components on both the
top (component side) and bottom
(solder side) of the board; particularly
R2,R3,R5, R6, R8, C1,C5,C6, Q1,D1, M,
and pin 5 and pin 10 of U1.

The ball bearing, which is used in
the sensor portion of the circuit, can
be purchased at most local hardware
stores. You'll also need a %5 to is-inch
plastic pipe cap to house the ball
bearing on the printed-circuit board.
The cap can be secured to the board



[————1 11/16 INCHES —¥

B
Fig. 2. The Motorcycle Alarm was
assembled on a small double-sided,
printed-circuit board, measuring about
2 by s inches: A is the template for the
component side, and B is the solder
side. The board can be ordered from the
supplier given in the Parts List.

over the sensor traces (with the bear-
ing in place) using hot glue.

Testing. Once the circuit has been
completely assembled and checked
for imperfections, it should be tested
to ensure that it is working properly.
Figure 4 shows a simple way to test the
alarm circuit. Wire the circuit as
shown. In that set-up, a 12-volt lamp is
used in place of the horn, and single-
pole single-throw switch is used to sim-

Fig. 3. Here are the proper locations and orientation of the various parts that
comprise the Motorcycle Alarm. When assembling the board, waich out for the
polarities of C3 and C6.

on, the alarm triggers until the ignition
switch ($1) is turned on and off for the
first fime. After to toggling $1 off and
on, the alarm should go silent. Once
silenced, tilt the circuit so the bearing
breaks and makes the on-board cir-
cuit trace connection. At that point,
the alarm (in this case, the light)

CHASSIS
GROUND

+12V hould
shouid com ]
RED{ uid come on
SELP BLUE 1V Housing. Once the board's opera-
O tion has been verified, the circuit can
S1

OFF either simply be wrapped in plastic

(SIMULATES IGNITION SWITCH) electrical tape, mounted in a project
box, or potted in a non-conductive
material. The author chose to pot the
assembled board in hot glue. That is

Fig. 4. In this simple test set-up, a 12-
volt lamp is used in place of the horn.

(EXISTING MOTORCYCLE WIRING)

HORN BUTTON

]
—°

—— —— -

GREEN | OPTIONAL 2
WHITE ¢ CYCLE HORN
SYSTEM

CYCLE HORN FE

I

|

i ——re

: \ ADD IF 2 HORN SYSTEM
|

CHASSIS
GROUND
+12V

b . RED|

F1
5 AMP
TSR IGNITION SWITCH
o —
(TAIL LIGHT) _RXEMOGE
CONNECTION TOBATTERY
+12V

Fig. 5. While this illustration shows how to connect the circuit in a dual-horn
arrangement, the same connection scheme is applicable to a single-horn setup.

ulate the ignition switch. Connect a
12-volt power source to the circuit and
power it up. When power s first turned

easily done by making a “form”
around the board using wax paper or
(Continued on page 88)
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o many Popular
Electronics read-
ers, loudspeaker

design may seem more
than a bit mysterious, what
with all the talk of “Thiele/
Small parameters,” reso-
nance, and various, more
arcane terms. Indeed, for
many, building a speaker
simply means buying some
“raw drivers” and putting
them in any old cabinet
they might have around,
and hoping for the best.
Too often, such haphazard
work is a big disappoint-
ment.

in contrast, when a hardy
soul goes hunting for some
more substantial design
theory, all they might find
are some very specialized
physics texts. All in all, it is a
discouraging situation, to
say the least.

However, all is not |ost,
Thanks to the work of two
insightful engineers—A. N.
Thiele and R. H. Small—the
number of parameters
you'll need to chose be-
tween to produce a good
loudspeaker design has
been reduced from hun-
dreds to just three. Further,
the three programs pre-
sented in this article will let
your PC do the number
crunching for you. Specifi-
cally they'll tell you the volume and
dimensions of the enclosure, and de-
sign a crossover network for you,

To simplify this approach further,
most driver manufacturers provide
you with some of the necessary pa-
rameters to help you decide on a driv-
er. Many even publish them right in
their catalogs and brochures. That will
allow you to do some useful trial-and-
error work with your computer, instead
of wasting many hours of hard work
and dollars worth of wood and driv-
ers.

The Cabinet. First we'll look at cab-
inet design. At this point you might be
wondering if a cabinet is at all neces-
sary. There are two reasons why you
need a cabinet (more properly
called an “enclosure”). The first is to
prevent the sound radiated from the

Design

your own

BY WILLIAM R. HOFFMAN

rear of the driver (which is in opposite
phase to that from the front) from
meeting and canceling the driver’s
forward output. Second, an enclosure
serves to flatten and extend the driv-
ers bass output. (Anyone who has
ever propped up a driver without a
cabinet and played some music
through it knows what happens to the
bass)

Specifically, we'll discuss the design
of a sealed acoustic-suspension cab-
inet. Of course, there are other types
of enclosures—bass-reflex, ducted-
port, passive-radiator, horn, and
more. All of them could serve the
same purpose, but are much harder
to design and build. So we will only
deal with a simple, acoustic-suspen-
sion system here.

The Basics. There are a couple of

preliminary concepts of
speaker design that we
must first introduce. Let’s
start by defining the three
parameters that Thiele and
Small have given us. They
are commonly abbrevi-
ated f,, Q (also referred to
as Q, orthe "Q"), and V. As
mentioned earlier, those
parameters are commonly
supplied by a drivers man-
ufacturer.

Lets start with £, or the
frequency of oscillation.
That refers to the natural
bass-resonance frequency
of a loudspeaker drivér
without a cabinet. It will be
used to determine how low
in frequency our com-
pleted system (with a cab-
inet) will efficiently go, Fr
fcob‘

Second, Q, is the degree
of peaking that occurs in
the driver’s response, again
without a cabinet, at the
bass-resonance frequen-
cy. That is related to the Q

I‘/
Loudspeakers 3=z

eter Q_,, can be decided
more or less by the design-

Three simple programs that will help you er
design your own speakers the right way.

Last, V, is the volume of
air contained within a
closed space that would
have the same com-
pliance or “springiness” as
the suspension of the drivers moving
part {(the cone).

With the three monufocturer-sub-
plied parameters (f,, &, and V_J/a
carefully chosen cabinet Q (Q.,).
and the help of our first design pro-
gram, we can exactly specify the vol-
ume of a sealed acoustic-suspension
cabinet. The enclosure will work with
the chosen driver to give the best bass
response possible.

Now thatyou know the parameters,
there are a two things we need to
mention about using them to design a
loudspeaker. First, there’s more than
one possible enclosure for any given
driver. The difference between the
designs is a trade-off between how
low we want the frequency response
to extend (f.,.) and how sharply we
want the response to fall off below
that bass cut-off point (Q_,).



Second, we must understand that
once we have selected our driver, we
can only set one of those two param-
eters (bass frequency response or
bass fall-off). Although it can be either
one, once we decide the value of
one parameter, the remaining pa-
rameter will be fixed by the laws of
physics.

Realistic Bass Cutoff. it is important
to recognize that a given size driver
has a fairly well defined lower fre-
quency limit (f,). That is because the
movement of the cone of a driver
must quadruple (yes, quadruple) for
every halving of frequency to main-
tain the same acoustic output. There
comes a point at which the driver will
simply run out of cone excursion (the
distance the cone can move) and its
sound output will fall off sharply.

There are many advertisements
that claim miraculous bass reproduc-
tion from tiny speakers, but Table 1
gives us some practical values to
shoot for in our design work. Attempt-
ing to push a driver much below those
recommended frequency limits will
usually result in weak or distorted out-
put, or even driver damage.

The table also indirectly gives us a
guide to our lower limit for the value of
feorr YOUr speakers bass-output co-
pability. That's because the driver in a
cabinet can’t produce bass response
lower than it can in free air—a natural
conseguence of the loading effect of
the volume of air trapped in the
sealed cabinet behind the driver. It
therefore sets a lower practical limit
on one of our “designer-determined”
parameters,

TABLE 1—LOWEST FREQUENCIES

Driver Size (inches) Low Limit (H2)
4 90 - 95
5 85-90
6 65-70
8 40-45
10 30-35
12 25-30
15 20-25
e

The Q. Now, we must consider the
'Q" of the system (Q.). the other
parameter we can set ourselves.
There are some things we need to
know about Q. To begin with, the high-
er the Q, the stronger the bass output
will be. You might be tempted to
make the Q as high as possible, but
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COMPLETED SYSTEM "Q"

Fig. I Ifthe Q is 100 high, there will be an undesirable peak in the frequenc:
response. Thus the speaker will sound to boomy.

LISTING 1
9 PRINT:PRINT:PRINT:PRINT:PRINT
10 PRINT " LOW FREQUENCY ACOUSTIC SUSPENSION LOUDSPEAKER"
11 PRINT:PRINT
12 PRINT " DESIGN PROGRAM"
13 PRINT:PRINT:PRINT
14 PRINT * By William R. Hoffman"
15 PRINT:PRINT:PRINT
17 PRINT " Copyrite 1993"
18 PRINT:PRINT:PRINT
20 INPUT " Proceed? (1=yes 2=no) and Enter ".P

22 PRINT:PRINT:PRINT:PRINT:
25 ON P GOTO 30, 990

30 INPUT " Free air resonance of driver (Hz) =";B
35 PRINT

40 PRINT " Air volume compliance equivalent of"

45 INPUT " driver (Vas) in cu. ft. =",C

46 PRINT

50 PRINT " Free air total Q of driver at"

55 INPUT " bass resonance (Qts) =";D

60 PRINT

65 PRINT * What is desired completed system Q
70 INPUT " at bass resonance (Qcab) =";E

75 PRINT:PRINT:

100 LET Z=(E/D)"2*(1.05)-1
110 LET Y=B*E/D

120 LET X=C/Z

130 PRINT" For an in cabinet bass driver Q of'E
135 PRINT

140 PRINT" The cabinet volume is ="X"cu. ft."
145 PRINT

150 PRINT" And the driver bass resonance frequency
155 PRINT" will be ="Y"Hz"

160 PRINT

165 PRINT" If you wish to print this information,”
170 PRINT" use <prn scr> key at this time."

172 PRINT

175 PRINT" Would you like to try another driver?"
180 INPUT" (1=yes 2=no) and Enter ";F

182 PRINT

185 ON F GOTO 30, 990

187 PRINT

990 PRINT" Good listening!"

999 END
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remember, the higher the Q the faster
the speaker output will fall off below
foan- AlSO, just as in an electrical circuit,
T00 nigh @ Q can cause ringing and
oscillation, which means highly dis-
torted (typically muddy or boomy)
bass.

So then, what would be a good val-
ue? Figure 1 shows some Q curves
possible with our completed speaker
system. Notice, that for values much
over 1, a large peak in the output oc-
curs, growing with increasing Q. The
peak is what you must avoid if you
want good sound from the com-
pleted system.

For some guidelines, look at Table 2
where a range of @ values are sug-
gested for various bass-driver sizes.
The values are based on many fac-
fors, including the size of the driver
itself. Notice that very small drivers
should have rather high @ vailues,
while larger ones have lower &', The
reasons for those suggestions are very
practical. A tiny 4-5-inch driver has so
small a cone, and consequently such
weak bass output, that the slight peak
due to a high Q value actually makes
the sound fuller and more satisfying. A
very large driver, on the other hand,
can produce so much bass output
that a lower Q is required to control
and smooth-out its response. So now,
armed with some knowledge about
feap ANA Q ., We are ready to begin
some practical design work.

TABLE 2—POSSIBLE Q’s

Driver Size (inches) Q Value Range
4-5 09-1.2
6 08-1.0
8 0.7-09
10 0.6-09
12-15 05-08

Our First Program. To begin with,
you need to enter the speaker-design
program (see Listing 1) in a directory
along with GWBASIC or BASICA, at
least one of which you must have to
run the program. We called our pro-
gram LFSPKR-1.BAS. Its job is to calcu-
late the volume of the enclosure and
the bass resonance frequency of the
system.

Be sure to carefully enter it as it is
shown, including all punctuation and
spaces. They are very important to the
program. All the blank spaces found
in the “input” and “print” statements

bring the displayed lines in the pro-
gram to a nicely centered place on
the working screen, so be sure to in-
clude them. If anyone needs help, or
has never entered or run a BASIC pro-
gram, just find a friend or ask some-
one about how it is done: the process
is very easy. Really!

Running LFSPKR-1. Once the pro-
gram has been typed in and entered
as LFSPKR-1BAS, from the DOS prompt
we can start it by typing GWBASIC
LFSPKR-1.BAS if you are using GWBASIC,
or BASICA LFSPKR-1.BAS if you are using
BASICA. When the opening screen
appears, the ftitle, "Llow Frequency
Acoustic Suspension Loudspeaker De-
sign Program” appears. The program
then asks you, if you wish to proceed.
After answering "1” (or yes), you will be
asked for the vatues of £,V and Q,.,
in that order. Then, you will be prompt-
ed for a value for Q. the com-
pleted system Q at bass resonance.
That value must always be higher than
Q

i

Since we are only making trial-and-
error calculations, we can search for
a bass driver/f,  /Q_ . combination
that gives you the system a bass cut-
off frequency/Q combination that you
want based on the guidelines already
given. Once you've entered the drv-
er-based parameters, choose a Q
value (Q.,p). from Table 2. Once that
is entered, the program will automat-
ically calculate the interior volume of
a cabinet that will yield the Q_, we
specified.

fypically it's good to line an en-
closure with atleast a single 1-2-inch
thick layer of material. Typically Fi-
berglas, which usually comes in a roll
or in pillow form, is cut into batts that
cover the size of each of the interior
surfaces, and fastened fo the walls
using a staple gun. Applying it that
way means you can probably expect
to gain about 5% of the effective en-
closure volume, something you can
usually ignore. Don’t add more mate-
rial than that, or apply the material in
any other fashion.

LISTING 2

10 PRINT:PRINT:PRINT:PRINT:PRINT
15 PRINT *

16 PRINT:PRINT

17 PRINT *

18 PRINT:PRINT PRINT

19 PRINT *

20 PRINT:PRINT:PRINT

21 PRINT *

22 PRINT:PRINT:PRINT

23 PRINT *

24 PRINT *

25 PRINT "

26 PRINT:PRINT:PRINT:PRINT
27 INPUT *

28 PRINT:PRINT:PRINT:PRINT
30 ON P GOTO 40, 990

35 PRINT:PRINT:PRINT:PRINT
40 PRINT *

41 INPUT "

43 PRINT:PRINT-PRINT:

45 ON A GOTO 50

50 LET X=A"(1/3)*(12)

55 LET Y=X*.62

60 LET Z=X*1.62

70 PRINT "

71 PRINT *

72 PRINT "

75 PRINT:PRINT:PRINT

80 PRINT "

85 PRINT "

90 PRINT "

95 PRINT:PRINT

100 PRINT"

110 INPUT"

120 ON B GOTO 35, 990

990 PRINT:PRINT:

995 PRINT"

999 END

SPEAKER ENCLOSURE DIMENSIONS"

DESIGN PROGRAM"
By William R. Hoffman"

Copyrite 1993"

This is a program designed to calculate optimum”
dimensions for a loudspeaker enclosure when only”
the desired volume is known."

Proceed? (1=yes 2=no) and Enter";P

The desired enclosure internal"
volume is (cu. ft.) =" ;A

The foliowing are the INSIDE dimensions of a box"
of" A"cubic feet that are optimized to provide the"
least number of standing waves (or resonances)."

HEIGHT ="Z
WIDTH = "X
DEPTH ="Y

Do you wish to try another volume?"
(1=yes 2=no) and Enter";B

Good listening!"



The Second Program. Our second
program is a simple one. It asks for the
volume of enclosed empty air space
we are looking for. In return, it gives us
a set of inside (not outside} dimen-
sions that offer the least opportunity
for resonances or standing waves to
develop within the enclosure. Also, it
gives us anice rectangular shape that
is pleasing to the eye.

To use the program, ENCDES-1.BAS,
first enter it as shown in Listing 2. Like
the first program, be sure and enter it
exactly as shown. Once this is done,
you may access it along with your
copy of BASIC by entering either
GWBASIC ENCDES-1.BAS (if you are
using GWBASIC), or BASICA EN-
CDES-1.BAS (if you are using BASICA) at
the drive prompt.

Once the opening screen appears,
respond fo the prompt with a "1,” and
enter. Following that, another prompt
will ask for the enclosure volume:. Enter
the value in cubic feet, but remember
that the box volume must include an
allowance for the driver(s), acoustic
material, bracing, and crossover, if
any. Once that is done, the program
will calculate and display a set of val-
ues for the three inside dimensions, in
inches. With these, then, we are ready
to start building our new speaker sys-
tem.

Now we need to talk about
crossover networks and the last of the
three programs to be presented. The
program calculates the exact values
of inductors and capacitors that you
will need to complete your loud-
speaker system.

Now the Questions. Looking at our
caiculated values, we can ask our-
selves: is the frequency of f_,, low
enough to ensure good bass re-
sponse, but still within the limits sug-
gested by Table 1? if it is somewhere
near the limit shown in the table, then
we will be getting all that we probably
can from it. Then we can ask: is the size
of the suggested enclosure too big or
smaller than we want?

If the values are unsatisfactory, then
you can simply try again. At the
prompt, respond (1=yes), and then
enter another value of Q_, for the
particular driver you are working with,
or instead try the specifications of an-
other driver that you might want to
use. Because this is a computer pro-
gram, you can easily try as many

times as you want until you find the
right set of specifications for your
needs. If you wish, you can even have
a printer (almost any printer will work)
print out the entire screen with all the
prompts and information contained.
Simply use the prT sCr key on the key-
board.

What Volume? Now, the next logical
step is to use the calculated volume
and another small program to get the
actual internal cabinet dimensions
(height, width, and depth)) as indicat-
ed in Fig. 2. But before we introduce
the next program, lets discuss a few
points first.

—

W|DTH/‘

DEPTH _
x)

\4]

Fig. 2. The second program uses the
three variables shown here to indicate
the cabinet dimensions.

For one, the enclosure volume cal-
culated in our first program
(LFSPKR-1.BAS) was the empty cabinet
volume. That is, no allowance was
made for the space that would be
occupied by the driver (or drivers},
any extra bracing you might want to
use, or the crossover network. If possi-
ble eliminate or reduce the volume
they will occupy in the cabinet.

Alternatively, you can counter the
volume change with acoustic damp-
ing material (Fiberglas, wool, or foam).
Adding it will make the cabinet seem
larger than it reaily is. (Yes, | said
larger!) When the acoustic waves
from the rear of the driver pass
through these soft, absorptive materi-
als, they are actually siowed down by
a small amount—typically by about

20%—and are also partially ab-
sorbed. The result is that the enclosure
seems “acoustically bigger” than it
really is. For a typical material like Fi-
berglas, up to 40% larger. So, if you
were to lightly “fluff” fill a box of 1 cubic
foot in volume, it would acoustically
look like about 1.4 cubic feet to the
driver.

TO AMPLIFIER
—
e & ct
;
SPKR1
TWEETER
L1
+
SPKR2
c2 WOOFER

s

Fig. 3. A crossover network divides the
frequency spectrum up so only the
necessary sonic components are
reproduced by each driver.

Whatis a Crossover? Most speakers
have more than one driver. The rea-
son for having muttiple drivers is sim-
ple: a big driver will reproduce bass
frequencies very well, but is very poor
on the highs because ifs cone is too
big and heavy to move very quickly.
While on the other hand, a littie driver
can make its light litHe cone move
very rapidly and reproduce the highs
very well, but it cannot move enough
air to reproduce deep bass in any
quantity. Obviously, then, we must
have at least two different types of
drivers (one large and one small) to
really be able o make a good, wide-
range speaker with low distortion.

There are also speaker systems
made with even more drivers. There
are some with three or even four,
each one covering only avery narrow
and specific range of frequencies (for
which it is optimized) In such a system
each driver is physically smaller than
the last as we move up from the bass,
through the midrange, and on fo the
highs. However, here we'll limit our
scope to a two-driver, or two-way sys-
tem.

To prevent large drivers (called
*woofers”) from distorting while trying
to reproduce highs, and smaill drivers
(the smallest of which are called
“tweeters’) from blowing out from
lows, a crossover network is used. A
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crossover separates the sonic fre-
quency spectrum into the ranges
needed by each driver in @ multi-way
loudspeaker. More specifically, it is a
combination of inductors and capac-
itors that form an electronic filter net-
woOrk.

The Crossover Components. Lets
look at an example circuit to see just
what a crossover does. The simple
crossover circuit in Fig. 3 is applied to
a speaker system that has a woofer
and tweeter. Notice that there is an
inductor wired in series with the
woofer, and a capacitor wired in se-
ries with the tweeter. Those two ele-
ments divide the sound spectrum
between the drivers.

The inductor when connected as in
Fig. 3, forms a low-pass fitter. That s, it
allows the low frequencies to pass
through it, but will block all high fre-
quencies. The result is that only the
bass is passed, which is fine since the
woofer can only mechanically re-
produce bass any way, and therefore
it avoids wasting power from the am-
plifier uselessly. The action of the low-
pass filter on frequency is shown
graphically in Fig. 4A.

The capacitor, when it is connected
to a tweeter as shown back in Fig. 3,
performs a function that is the compli-
ment fo the inductor: It forms a high-
pass filter. It will only allow high fre-
quencies fo pass, keeping the strong
bass power out of the small high-fre-
quency driver. That prevents possible
distortion and damage. The effect the
high-pass filter has is shown in Fig. 4B.

In addition, another capacitor is
connected directly across the termi-
nals of the woofer to perform another
necessary function: compensation.
The voice coil of the woofer is just that,
a coil, so it has a substantial induc-
tance just like the inductor we are
using for the low-pass filter. If we didn‘t
use C2, the voice-coil inductance
would defeat the crossover inductor,
and no crossover action would take
place. The compensation capacitor
nullifies the effects of the woofer’s
voice-coil inductance and allows the
inductor to create the low-pass func-
fion we require.

The Crossover Program. Listing 3
shows the BASIC program, called
XDES-1.BAS, which we will use to calcu-
late the values of inductance and ca-

/

RESPONSE
SLOPE = 6dB/OCT.

AMPLITUDE —

FREQUENCY ———»
LOW PASS

AMPLITUDE —»

\ RESPONSE
SLOPE = 6dB/OCT.

FREQUENCY ————»
HIGH PASS

Fig. 4. The action of the woofer and tweeter outputs of the wo-way crossover are

shown here in A and B respectively.

LISTING 3

5 PRINT:PRINT:PRINT:PRINT:PRINT
10 PRINT "

11 PRINT:PRINT

12 PRINT "

14 PRINT:PRINT:PRINT

15 PRINT "

16 PRINT:PRINT:PRINT

17 PRINT "

18 PRINT:PRINT:PRINT

20 INPUT "

22 PRINT:PRINT:PRINT

25 ON P GOTO 30, 990

27 PRINT:PRINT:PRINT

30 INPUT "

35 PRINT:PRINT

40 PRINT "

45 INPUT "

46 PRINT:PRINT

50 PRINT *

55 INPUT *

60 LET X=((B)/(6.28*A))*1000
65 LET Y=((1)/(C*6.28*A))*10"6
66 LET Z=((1)/(B*6.28*A))*10"6
70 PRINT:PRINT:PRINT

75 PRINT "

80 PRINT:PRINT

85 PRINT "

86 PRINT:PRINT

87 PRINT "

90 PRINT:PRINT:PRINT

95 PRINT "

96 INPUT "

97 ON Q GOTO 27, 990

990 PRINT:PRINT

995 PRINT"

999 END

pacitance we need for our crossover
network. As with the previous pro-
grams, carefully enter it in with your
copy of GWBASIC or BASICA, being
sure fo get all spaces and punctua-
fions correct. Once that is done, we
can access the program like the
others by typing GWBASIC XDES-1.BAS
or BASICA XDES-1.BAS.

Once the opening screen appears,
answer the prompt, and you will be
prompted for the frequency (in Hz)
that you want the crossover function
fo take place at. Then you will be
asked for the impedance of the bass

DESIGNING A LOUDSPEAKER "
CROSSOVER NETWORK"
By William R. Hoffman"
Copyrite 1993"

Proceed? (1=yes 2=no) and Enter":P

Crossover frequency is (Hz) =";A

Impedance of low frequency driver at"
the crossover frequency is (ohms) =";B

Impedance of high frequency driver at”
the crossover frequency is (ohms) =";C

L= nxanyu
Cl = "Y"uF"
C2= “Z'uF"

Would you like to try another set of"
values ? (1=yes 2=no) and Enter";Q

Good listening!"

driver at the crossover frequency you
have just selected. You can usually
find that value from an impedance
curve supplied by the driver man-
ufacturer. If not, use an impedance
bridge that you or someone you know
might have to measure the driver's im-
pedance. If neither of these sources
of information are available, then use
the nominal impedance of the driver
(usually 8 ohms). This should get you
fairly close, since our filter slope is
quite shallow {as Fig. 4 shows, it’s only 6
dB/octave)

(Continued on page 88)
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Slip Shdin’
Away

COOLSCAN 35-mm SLIDE SCANNER.
Manufactured by Nikon Electronic
Imaging, 1300 Walt Whitman Road,
Melville, NY 11747-3064. Phone:
800-52-NIKON or 516-547-4355. Price:
$2495 (external), $2195 (internal).

The distinctions between traditional and
desktop publishing are becoming more
blurred with each passing year. It was easy
even a couple of years ago to spot desktop-
published material. It generally looked
something like a patch-work ransom note
because of the many different fonts used;
poor-quality *‘clip-art” images were the
rule. To make matters worse, it often was
printed on a dot-matrix printer.

There is no shortage of poorly designed
published material today. What’s different
is the availability of affordable hardware
that now allows even the worst designs to
be output at a professional level of quali-
ty—on the desktop, with a PC. Desktop-
published documents can now be virtually
indistinguishable from professionally
printed material.

One of the latest innovations to help the
desktop publisher is the Coolscan 35-mm
Film Scanner from Nikon Electronic
Imaging. The Coolscan can capture im-
ages from both color or black-and-white,
positive or negative slides and film. The
images can be imported into desktop-pub-
lished documents. The scanned images
can even find themselves in the pages of
Popular Electronics. In fact, all of the
images on this page were scanned by the
Nikon Coolscan.

The Coolscan is a small device, measur-
ing about 6 X 8 X 1% inches. Its small size
and low price is made possible because it
uses red, green, and blue LED’s as a light
source. It runs as cool as its name indi-
cates.

We installed the Coolscan on our IBM-
standard PC without a hint of trouble—it
took us about two minutes to install the

These five photographs were scanned by the Coolscan from color and black-and-
white negative film, and color slides. The tree on the left had & file size of about
260 kilobytes. The tree on the right was scanned at maximum resolution for a file
size of 10 megabytes.
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hardware, including opening our comput-
er’s case. All that was required was to set
the SCSI ID of the interface card. insert it
mto our PC. and then to connect the
Coolscan to the card with the supplied
cable. An internal version. which mounts
in a drive bay. is also available for IBM-
standard PCs. The Coolscan is also com-
patible with Apple Macintosh computers.

The minimum system requirements
suggested by Nikon are a PC running Mi-
crosoft Windows 3.0 or later with 8 mega-
bytes of RAM. an 80 megabyte hard drive.
and VGA graphics. For better perfor-
mance, Nikon recommends Windows 3.1,
16-32 megubytes of RAM. a 300-mega-
bvte hard drive. and a 24-bit true-color
display.

Installing the supplied software. which
runs under Microsoft Windows, was as
simple as installing the hardware. The
Coolscan comes with “plug-in"" software
that can be controlled by such graphics
software as Adobe Photoshop or Aldus
PhotoStvler. We chose to use only the in-
cluded Coolscan Control software (which
also makes use of the plug-in software) to
control the scanner for our tests. A sepa-
rate utility for ejecting slides from the
Coolscan is also supplied.

The hardware and software installation
went so smoothly that we were ready to try
our first scan less than a half our after we
opened the Coolscan shipping box. We
didn’t even have to search for a slide to
scan. Nikon ships one with the scanner,
and refers to it in the first chapter (Getting
Started) of the excellent user’s guide that
accompanies the Coolscan.

A slide is inserted into the scanner in
much the same way that a floppy disk is
inserted into a disk drive. For proper orien-
tation. the slide is inserted with one of its
thin (24-mm) sides first. The emulsion
side of the tilm must be facing up for the
sharpest results. {The emulsion side is the
side of the film that contains the dyes. The
other side is called the base.)

A supplied f{ilm holder allows un-
mounted film to be scanned. In general,
film strips can be up to five frames long.

After the slide or film is inserted into the
scanner and the control program is
launched. the next step is to tell the soft-
ware what type of film you are scanning
(black-and-white or color, positive or
negative) and the orientation of the image
(landscupe or portrait). Then you are ready
for a preview scan.

The preview scan is a fast. low-resolu-
tion scan of the entire frame of the film.
When the preview image is on the screen.,
the parameters for the final scan can be set.

Senior Writers: Chris F. O'Brian, Teri
Scaduto. ©Gernsback Publications, inc,
1993. Gizmo is a registered trademark. All
rights reserved.

The resolution. size. and cropping area
can be adjusted, as can the contrast,
brightness. and color balance.

The tinal resolution of the scan is se-
lected once the other parameters are
chosen. Selecting the best final resolution
can be a tricky job. because it depends on
the size of the enlargement and how the
final output will be printed. The resolution
determines how big the image file will be.
and how long the final scan will tuke.

According to Nikon, the ideal final
scanning resolution for printing in Gizme
is 266 pixels per inch. twice the line screen
(133 lines per inch) used for our printing.

We scanned a black-and-white image of
a tree in two resolutions. In the first, we
ended up with a resolution of 266 dots per
inch. and ended up with a file size of about
263 kilobytes. Then we scanned the same
image at the maximum resolution of the
scanner. which produced a file larger than
10 megabytes! Can you see a difference
between the two? Well, we won't see the
actual printed page unti! you do, but we are
willing to bet that we wasted our time
scanning at the higher resolution—our
printing process limits the maximum reso-
lution that can be shown on the page.

Some of the other images that we want-
ed 1o use could not be scanned for a final
resolution of 266 dots per inch because the
images were on a small portion of the
frame. and had to be enlarged. The max-
imum resolution with which a frame of
film can be scanned is 2700 dots per inch.
Such a high-resolution scan can take about
SIX Or seven minutes.

All of the scanned images printed here
were made with the Coolscan in its auto-
matic mode. All exposure, color-balance.
and focusing decisions were made by the
scanner. There is, however. a rather so-
phisticated set of controls for manually
adjusting all aspects of the scan. The con-
trols unquestionably could have allowed us
to make better scans. But they also could
have atlowed us to completely mess up all
of the images. We experimented with the
controls, but let Nikon take the blame for
the images shown here.

Color-balance controls allow the scan-
ner’s red. green. and blue exposure times
to be varied in a range from 25 to 100
Adjusting the controls can be tricky if an
uncalibrated mwonitor is being uscd. One
thing 10 keep in mind is that if one color is
decreased, its inverse color is increased.

For more precise control. the scanner’s
gamma curves can be adjusted. Gamma is
a measure of contrast in a photographic
image. The gamma editor allows the mas-
ter gamma curve, as well as the gamma
curves for each of the colors. to be ad-
justed. (Black-and-white images have a
master and monochrome gamma curves
associated with them.) Custom curves can
be saved.

The gamma curve can be thought of as
an input/output transter function. It repre-
sents how input color values are output in
the final scan. It can be used, tor example,
to strengthen the color values in shadows.
and reduce those in the highlighted arcas
of the image to create what is essentially a
negative.

Viewing a histogram of the preview im-
age is helpful in making intetligent gam-
ma-editing decisions. It provides a
graphical view of the brightness of an im-
age. which is often easier to interpret than
the on-screen preview image.

The black point and white point of the
images can be adjusted to vary the toaal
range in the image.

The Coolscan is ideal for low-volume
scanning of images that will be printed at
small sizes. High-resolution scans require
about 5-7 minutes. which would not be
acceptable at high volumes. The max-
imum size that a scanned image could be
printed in this magazine at acceptable res-
olution is about 4 X 5 inches.

Most of the competitive products in the
Coulscan’s price class are slide adapiers
for flatbed deskiop color scanners. How-
ever. the low resolution they produce. typ-
ically up to 600 dpi, makes them
unacceptable for serious users.

The Coolscan is very convenient—es-
pecially when compared to sending an im-
age to & service burcau to be scanned. or
putting an image onto Photo CD. (Photo
CD, however. provides better results and
higher resolution. and for high-volume ap-
plications. probably a speed advantage.)
For small-scale desktop publishing, for
quick emergency scans in high-end pub-
lishing. and for desktop presentations. the
Nikon Coolscan is one hot product. Wl
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“If you must know, niy wife set off our
security system... I was blinded by the
strobe light and ran into a post.”




The Wave of the

Future

BOSE ACOUSTIC WAVE RECEIVER/
ALARM CLOCK. Manufactured by Bose
Corporation, The Mountain, Fra-
mingham, MA 01701-9168; Phone:
800-444-BOSE. Price: $349.

It you’re like most adult Americans, the
last thing you see before falling asleep at
night, and the first thing to greet you each
morning, is something vou hate. If that
description immediately calls to mind
your spouse, you'd probably be better off
reading Ann Landers, or seeking the aid of
a marriage counselor or divorce attorney.
Remember, this is Gizmo. We are. of
course, referring ta your clock radio.

No one enjoys being roused from peace-
ful slumber by a blaring alarm. especially
if its main job is to make sure you get to
work on time. It doesn’t matter if the clock
chimes. chirps. rings, buzzes. or plays
tinny music,—you just want it to let you
sleep a little longer. (“Aw, ¢'mon, just
another five minutes... ")

Bose makes it a little easicr to get up in
the morning with the Wave Radio stereo
receiver alarm clock. Not your typical
clock radio by a long shot, the Wave is first
and foremost a radio receiver that is suit-
able for real listening. and not just catch-
ing the morning traffic and weather re-
ports. It also happens to have just about
every feature you might want in an alarm
clock. and is small enough to fit on your
nightstand.

The Wave Radio is both unobtrusive—
measuring just 4.5 inches high, 14 inches
wide, and 8 inches deep—and attractive.
Its gently curved, clutter-free front panel
contains only the display. which is cen-
tered between two plastic speaker grilles.
The control panel is conveniently located
on top of the radio. so that you can reach
out and slap down that snooze button. A
credit-card-sized remote control dupli-
cates most of the top-panel controls and
adds a MUTE key. At the bottom of the unit
is a compartment that holds three “AAA™
batteries. which will maintain the time and
station settings for as long as a week in the
event of a power failure. An FM wire an-
tenna and an AM loop antenna are also
included.

The Wave Radio can stand alone as a
radio or clock/radio or serve as the center
of a stereo system. RCA-type phone jacks
on the back of the unit allow a CD player,
tape deck, or TV to be connected. We
hooked up a portable CD player for which
we've never had much use. (It turned out
to be impractical while exercising. and
we've since installed CD players in our
home. office, and car.) The CD player now

rests inconspicuously on top of the radio,
and we 're able to listen to our favorite discs
in the bedroom. If our small bedroom TV
set had audie outputs. we could imagine
using the Wave Radio to improve the audio
instead. Because audio outputs arc pro-
vided on the Wave Radio, it's also possible
to use Bose Acoustimass-3 or -5 powered
speakers, or your own favorite stereo am-
plifier and speakers.

That's rcally not necessary in most ap-
plications, however. The Wave's built-in
speakers use Bose's Acoustic Wave tech-
nology to previde deep. full bass from a
small packagz. It features one 2.5-inch
long-throw, full-range transducer and one
2.5-inch. long-throw, *‘wide-range’
transducer in an Acoustic Wave enclosure.
That enclosure is the key to the impressive
audio that the radio delivers. A 34-inch
single-ended waveguide is molded in a
folded arrangement inside the unit behind
the left speaker. The waveguide output is at
the right-hand edge of the front panel.
Remove the waveguide. and you have a
clock radio that sounds like a clock radio.

Because only the left speaker feeds the
waveguide, Bose feeds the low-frequency
signals from both channels to that speaker.
Low-frequency signals are non-direc-
tional. so stereo imaging isn't affected—
not that we would expect good imaging
from such closely spaced speakers. Al-
though you might expect a waveguide to be
resonant at only a single frequency, Bose
engincered the transducer and waveguide
to interact to extend the frequency re-
sponse. The cesult is deep. full-bodied
sound at any volume.

To our cars, Bose was not as successtul
with the Wave Radio as it has been with the
Acoustic Wave in other products. The bass
often struck us as being ill-defined and
muddy. with a hint of being boomy. Never-
theless, the Wave Radio is the best-sound-
ing small-package radio we've ever heard.

When it’s put to work as a clock radio,
the Wave Racio is truly in its element,
providing almest as many sleep’wake op-
tions as you could possibly desire. Do you

like to fall asleep 10 the radio (or a CD or
tape), and wake te an alarm? Okay. Would
you prefer waking up to a different radio
station, or the same one at a different vol-
ume”? No problenz there! Do you and your
spouse wake at different times? Two sepa-
rate alarms can be set. and each of vou can
wake up to a diffcrent station.

Do you like your clock display to double
as a night light, or do you prefer to sleep in
a darkened room? It's easy to adjust the
brightness of the Wave's display. Could
you sleep througk an earthquake. or do
you wake if the next-door neighbor
sneezes? You can adjust the volume ac-
cordingly. Whatever the volume. whether
the Wave is set to the alarm or radio. the
volume will gradually increase—no sud-
den piercing sound breaks the silence. Per
haps you'd like to wake to an alarm, hit the
snooze bar for a '0-minute reprieve, and
then wake to the radio. Again, that’s no
probiem. In fact. the only falling-asleep/
waking-up scenaro that the Wave can’t
handle is waking to an external source,
such as a compact disc.

All of the clock radio’s functions are set
from the top-panel keypad (and can be
accessed using the remote control), The
top row of the keypad contains the AL ARM
SET, CLOCK SET. aBd ALARM MODE(buzzer
or music) keys. Jast beneath those three
are the up and down tuning arrows that are
used to change the time when setting the
alarm or the clock. and for tuning the ra-
dio. Holding down onc of the arrow keys
tunes up or down through the radio dial; a
quick press tunes up or down through the
station presets. Pressing both at once dis-
plays the current atation. Six preset but-
tons can access six AM and six FM
stations. Below the preset buttons are up
and down volumc keys. which are also
used in conjunction with the CLOCK SET
bution to adjust the display brightness.
The next row cortains the aux button,
used to select CD or tape: the am/Fm key,
and the on/orF kew. The bottom row con-
tains only the oversized SLEEP/SNOOZE bar.
used to grab that extra 10-minute’s sleep.
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Inside the Wave Radio is a 34-inch folded acoustic waveguide that aliows the 2¥%-inch
drivers to produce amazingly deep bass. Note the open end of th> waveguide to the

right of the right speaker.

None of the functions are difficult to set:
in tact. most are quite simple. Clock and
alarm times are set by simultaneously
holding down the ALARM SET or CLOCK SET
key and the tuning up or down arrow. Ra-
dio stations arc stored as presets by hold-
ing down a preset bution while the station
is playing, until a beep is heard. The alarm
mode is set by pressing that button repeat-
edly while keeping an eye on the icons
shown in the display: a blank display for no
alarm. an increasing volume icon for buzz-
er, and a musical note for radio, and both
icons for buzzer with radio. To wake to a
station other than the last one selected. the

The Marriage of
AandV

ONKYO TX-SV717PRO A/V RECEIVER.
From: Onkyo U.S.A. Corporation, 200
Williams Drive, Ramsey, N} 07446;
Phone: 201-825-7950. Price: $949.95.

Audio and video have become insepara-
ble in the last ten years. If you've been
shopping for a stereo receiver lately. you
might have found that to be literally true.
A/V receivers have taken over the stereo
receiver market. But not many of them can
match the quality of Onkyo's TX-
SV7I7PRO.

The major features of the receiver are: a
five-mode digital signal processor; full
digitat Dolby Pro Logic; on-screen dis-
plays; 85 watts per channel for front left,
right, and center channels: multiple-room
capability: four video and six audio inputs:
and 40-station preset tuning.

The TX-SV717PRO is rather large

new station’s preset key is pressed while
the ALAkM SET key is being held down. To
set the second alarm. the ALARM SET and
ALARM MODE keys must be held down at
the same time until the alarm 2 indicator
begins to flash. Two sets of alarm signals
are displayed when both alarme arc set.
When the alarm nngs. you have still
more options. You can hit the SLEEP/
SNOOZE bar—as many times as you like. 1f
vou've selected buzzer with radio, the two
will alternate cach time you press the bar.
Should you finally decide to wake up. you
zan press the ON/OFF key to stop today's
alarm and make sure it wakes you up at the

same time tomorrow. Or you can press the
ALARM MODE key. in which case you'll
have to remember to reset the alarm the
next time you need it. The alarm time.
however. is retained.

After putting it through its clock-radio
paces. we tricd moving the Wave Radio
into the kitchen. a room with tiled floors
and backsplash. barc walls in the dining
area, and curtainless windows. Although
the manual warned that it might sourd
bright and shrill in such “"herd™ surround-
ings. we found the opposite to be true. The
deep bass was quite obvious in that room,
where the Wave Radio, backed into a ccr-
ner. sounded a bit boomy. No tone controls
are provided.

We do have a few complaints that dor"t
reflect upon the Wave Radio's audio quali-
ty. First, we would have preferred 1o sze (or
feel) a larger oN/OFF bution, perhaps with
a difterent shape or texture trom the other
top-panel keys, so that we wouldn't be
groping for it in the dark. We'd like to s2e
the buttons backlighted as well. And we
found it nearly impossible to keep (rack of
the tiny remote control amidst the clutier
of books, magazines, eyeglasses. pho-
tographs. etc. on the rightstand ¢n tae
other side of the bed trom the Wave.
Granted. we have problems finding even
standard-sized remotes, bu® this one, bare-
ly larger than a credit-card, never seemad
to be in sight when we necded it. Finally.
we can’t understand why tke radio doesn't
support the expanded AM band.

We still don't like waking up in the
morning (weekdays. that is?). But the Bose
Wave radio makes the most out of the
inevitable: It makes waking up pleasing to
the ears and. well. almost bearable. I
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-about 18 X 6% X 1S%a inches) and heavy
‘over 30 pounds). That’s a natural result of
putting five amplifiers, switching circuit-
7y, and AM and FM tuners into a box.
Besidss. we've never known Onkyo to
scrimp on power trarsformers. heatsinks,
and chassis materials.

The amplifier szction of the TX.
SV717PRO can opemte in either a stereo
or a surround mode. .n stereo mode. it cun
provide a minimum 10 watts per channel

to the front left and right channels. In
surround mode, it can provide 85 watts to
each of the front channels, and 30 watts to
each of the two surround channels

The recetver supports rulti-room oper-
ation by way of a set of remote-speake-
terminals. A person in the second rcom
can listen to a different source from that
playing in the main room. An optional
multiple-room remote system allows the
receiver to be controlled from an infrared



remote in the second room. However,
when the TX-SV717PRO is in its muiti-
room mode, the surround modes will be
turned off, and the power capability is re-
duced to 85 watts per channel.

The receiver offers four audio-only in-
puts (PHONO, €D, TAPE |, and TAPE 2) and
three audio/video inputs (vineo 1, 2, and
3) on the rear panel. A fourth A/V input
(vinEO 4) is provided on the front panel for
the convenient connection of a camcorder.
The vineo | and ViIDEO 4 connections pro-
vide inputs only. vipEO 2 and VIDEO 3
provide both inputs and outputs, so they
can be used for VCR’s or other recorders.
The receiver’s extensive signal-routing ca-
pabilities make recording very conve-
nient. For example, it is possible to record
one source while listening to another.

After amplifier power. perhaps the most
important thing to consider when shop-
ping for an A/V receiver is how easy it will
be to operate—not only for you. but for
other, less technically inclined members
of your family. Remember, you are likely
to have the receiver for many years.

One of the strengths of the TX-
SV717PRO, and of other Onkyo A/V re-
ceivers we’ve seen, is the convenience of
the user interface, despite the complexity
of its switching functions. Most of the
receiver’s features can be controlled either
from the front panel, the remote, or
through a series of on-screen menus.

The on-screen menu system is ideal for
setting up the receiver for video. The
menus are easy to sce from the viewing
position. and provide positive feedback
and pictorial guides. Five buttons on the
remote, four cursor keys and an enter/es-
cape key, control all menu functions, so
setup is easy even in a darkened home
theater. The main menu features four
choices: Input Select, Record Output, Sur-
round-Sound Setup, and Graphic Display.

The Input Select menu provides an easy
way to choose the video and audio inputs.
When the menu is first called up. the pic-
ture- and sound-select *“buttons” (icons)
are ‘‘locked together.” Pressing the side-
to-side cursor keys changes both the video
and audio sources as one. Pressing the up
or down cursor keys permits the video and
audio sources to be adjusted indepen-
dently, so. for example, you can watch a
nationally televised baseball game while
listening to the local radio commentary.

If the radio is selected as the sudio
source, the tuner memory presets can be
adjusted from the Input Select menu. The
surround mode (but not the surround pa-
rameters) can also be adjusted from that
menu. and the tape monitor can be turned
on or off,

The Record Output menu is used t0 se-
lect the recording source, and to route the
outputs accordingly. If “source’ is se-
lected, the current source that you are lis-

tening to or playing back will be routed to
any devices connected to TAPE 1, VIDEO 2,
or vibEO 3. It is possible, however. to
select a source for recording other than
what is being listened to. For example, you
can record a radio broadcast can be while
watching a videodisc. The output to TAPE 2
is always the custent selected source (the
onc being listened to) and cannot be
changed.

The Screen Setup menu gives a couple
of easy choices. The first lets you choose
between eight available the background
colors, to be displayed on the video screen
when no other video source is present. The
second choice is whether the “immediate
display™ is tumed on or off. When on, the
mode of the receiver is displayed on-
screcn when the input or surround mode is
changed.

The Surround Sound setup menu per-
mits the surround mode and all relevant
parameters to be adjusted. Five modes are
available: Dolby Pro Logic, Hall, Theater,
Studio, and Live. The surround mode can
also be turned off.

When Dolby Pro Logic is selected. the
center mode (normal, wideband, and
phantom), center level. rear level, and de-
lay time (15-30 milliseconds) can be ad-
justed from the on-screen menu. The test
tone—which is useful in setting the levels
properly—can also be turned on from the
menu, and all settings can be returned to
their initial, default values.

The theater menu is similar to that for
Pro Logic, but an extra page is added so
that the theater size. effect level, reverb
level, and reverb time can be set. All set-
tings can also be rcturned to their default
values. The theater size and shape can be
adjusted from 0.4 to 1.6, which is the ratio
of the theater’s width to its length. There’s
no need to calculate the kind of theater you
wish to simulate. On-screen graphics de-
pict the shapes and relative size of the
theaters as you make the adjustment.

The effect level, reverb level, and reverb
time are adjusted with another set of on-
screen graphics that represent the initial
sound reflections and reverb time. Each
setting can also be set from 0.4 to 1.6. For
these effect settings, however, we pre-
ferred to use our ears, rather than the
graphics or numbers.

‘The Hall, Live, and Studio DSP modes
also provide similar parameters to be set
(but not the delay time for the rear speak-
ers). The Hall mode is intended for record-
ings that already have a substantial amount
of reverb—<lassical music for example.
(Listening to speech in this mode can be
disconcerting because of all of the echoes
itcreates ) The Studio mode is intended for
studio recordings that contain little reverb,
while the Live mode is intended for live
recorded music. Of course, how the
modes are used is entirely up to the taste of

the listener. Just as some people prefer that
all music be played with window-rattling
bass, we assume that some people like to
listen to newscasts that sound as if they are
coming from a huge church.

The surround modes can be controlled
from the front panel via five buttons. One
selects the surround mode, two others are
used to scroll through the parameters that
can be adjusted (delay time, for example),
and two more can be used to scroll through
the parameter’s possible values.

The remote control permits many of the
settings to be accessed direculy. For exam-
ple, one key can be used to switch the
surround mode, and other keys, the remote
can be used to directly change the delay
time and the main, center, and rear levels.

The remote control has sixty small but-
tons on its front panel. Thanks to the menu
system, it's easy to perforrn most adjust-
ments without too much trouble, even in a
darkened home theater. Eighteen of the
buttons are for controlling compatibie
Onkyo tape decks and compact-disc play-
ers. Ten additional buttons can be pro-
grammed to control a videodisc player and
VCR.

The TX-SV717PRO contains a few
other features that show how much thought
Onkyo put into how the receiver will be
used in real life. For example, the 40 tuner-
memory presets can be grouped into six
classifications, labeled A through E Both
AM and FM stations can be stored in a
single classification. Some users might as-
sign one category for each family member.
Other users might assign stations by
type—<lassical. jazz, news. etc. The
number of stations that can be stored in
each category is limited only by the total of
forty stations that can be stored.

The only complaint we have about the
receiver s a rather minor one. We were a
little confused by the preset-station mem-
ory programming. Unfortunately, it’s not
possible to overwrite a memory location.
Its contents must be deleted first. It's also
difficult to assign a specific memory
number to a given station. For example,
when a station is stored in classification
“A,” it i1s automatically assigned to the
lowest available number not already pro-
grammed in that category. We like to as-
sign the same number to a station on all of
our receivers (home, office. and car).

To sum things up, we can’t think of any
reason why we wouldn’t want Onkyo’s
TX-SV717PRO in our home theater. It
provides adequate power for even the most
demanding source material, and its digital
Pro Logic decoding provides accurate sur-
round-sound steering and reproduction.
The other DSP modes of the receiver,
when used “properly,” can provide a be-
lievable, enjoyable recreation of a wide
variety of recordings. And everyone in the
family can operate the receiver. [ ]
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A Perfect Match

PS-24 SHIELDED A/V SPEAKERS. Man-
ufactured by Design Acoustics, and Au-
dio-Technica Company, 1225 Com-
merce Drive, Stow, OH 44224. Phone:
216-686-2600. Price: $189.95 each.

Home theater is the bright spot of the
1990’s for audio retailers. Bara about 15
years ago, home theater owes its existence
in good part to the 1976 release of Star
Wars, which popularized Dolb¥ Stereo in
theaters and created public awzreness of
the important role played not by actors, but
by the soundtrack. The first Dolby Sur-
round decoders for home use followed
about five years later,

Between the opening of Star Wars and
the first consumer Dolby Sumound de-
coders, home theater was quite a bit dif-
ferent from what it is today. Tke earliest
setups used non-Dolby decoders, which
extracted an “ambience” channe! from the
difference between the right and left chan-
nels {(or the L —R signal). Next came the
first Dolby-licensed Surround encoders.
Those included a rear-chanzel delay,
which, in effect, moved the rea- speakers
farther back in the room. Dolby Pro Log-
ic—used in most modern home -theaters—
was a relative latecomer to the scene.
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One of the main benefits of Prc Logic is
that it psovides a center channel, which
draws attzntion to the screen. It also elimi-
nates the ‘‘hole” in the middle of the
soundfield that is often heard in setups
without a center channel. With a center
channel, on-screen action souncs as it is
coming from the screen. while off-screen
sounds still sound properly placed to the
sides or rear of the room.

All Pro Logic equipment provides a
“phantom” mode that tries to sliminate
the hole in the middle when anly two
speakers are used. In that mode. the cen-
ter-channel information is fed o both the
left and right speakers. While the phantom
mode works to eliminate the 1ole in the
middle, it eliminates the mair benefit of
Pro Logic—improved imaging.

The gradual evolution of heme-theater
surround sound over the past 15 years has
afforded consumers several different ap-
proaches to putting a system together. In
the early days, most consumers assembled
home theaters by adding a decocer and an
extra pair of speakers to their existing au-
dio and video equipment. For example,
their existing stereo receiver cr amplifier
fed their existing front speakers, while the
decoder fed the surround channel to the
new speakers.

Althcugh most consumers today are
moving into surround sound with the help

of a Dolby Pro Logic audio/video recetvar
(such as Onkyo’s TX-SV7i7PRO reviewed
elsewhere in this month's Gizmo), even
now, they might use some of their existing
equipment, especially their stereo speak-
ers. With a Dolby Pro Logic systern,
they ‘re more than likely to add the center-
channel and surround speakers.

For the most part. we've been satisfied
with the quality of the surround effect from
such setups, particularly when the recejver
can provide the same amount of power io
the center channel as it does to the rignt
and left channels. (That’s something io
keep in mind as you shop for an A/V =-
ceiver.) Fortunately, most A/V receivers
can now do that, even though the center
channel doesn’t contain sound with frz-
quencies under 100 Hz. (Most also include
a “wideband” mode in which the full au-
dio spectrum is fed to the center channel.)

Despite being satisfied with the sound
of many home-theater setups, something
always bothered us a little. We would nev-
er consider using different. mismatchzd
speakers for listening to stereo music. We
couldn’t help but wonder what we were
missing by using mismatched speakers for
recreating surround sound.

Of course, in the best of all worlds. all
five speakers in a Pro Logic setup should
be matched. One good reason to consider
using five identical speakers is that your
home theater system won’t always be usad
to listen to Dolby Pro Logic material.
Most A/V receivers offer various digi-al
signal processing (DSP) modes that fe=d
sounds to the rear speakers in a way that
Pro Logic doesn’t. And tomorrow's ccn-
sumer Dolby decoders will handle the
multi-channel Dolby SR-D, which kas
full-range surround channels.

But this is the real, here-and-new
world. In less-than-perfect circumstances,
if there is one place to compromise, it'sin
the surround speakers. That’s because they
need to process signals in the relatively
narrow bandwidth between 100 Hz and 7
kHz. and there is far less power contaired
in the surround channel (which is why
most A/V receivers provide far less power
to the surround speakers). It’s still impor-
tant, however, for the surround speakers to
match the front speakers in the 100-Hz to 7
kHz bandwidth. Otherwise you might
notice that sounds change abnormally as
they move from the front to the surround
channels.

To our ears, however, the effect of nas-
matched surround speakers is subtle. it’s
far less disturbing, for example, than an
incorrect setting of the surround-channel
volume fevel. Matching the front speakzrs
is far more important because sounds are
continually being passed between the
right, center. and left speakers.

Don’t take our word for it. Even Doy
Laboratories advises, “Three identical



loudspeakers for left. center. and right . . .
[give] the best results.”™ We found that out
when we set up our home theater with
three Design Acoustics PS-24 shielded A/
V speakers.

The PS-24 speakers are a bass-reflex
design and have a rated frequency re-
sponse of 50 Hz-20 kHz, =3 dB. (We
installed them in a home-theater system
along with the Design Acoustics PS-SW
subwoofer, which was reviewed in the Au-
gust 1993 issue of Gizmo.) The
20 % 5 X 10-inch cabinets house two 4-
inch long-throw woofers and a Ys-inch
metallized polycarbonate dome tweeter,
and a crossover frequency of 10 kHz. The
tweeter is ferrofluid-cooled. which max-
imizes its power-handling capability. It is
mounted at the cabinet’s center so (hat the
acoustic center of the speaker is the same
as the physical center. (That's important
for a center-channel speaker. which is
mounted to match the center of the screen.)
The 6-ohm speakers are rated to handle up
to 75 watts and have a sensitivity (1 kHz/t
watt/l meter) of 89 dB. The PS-24 speak-
ers are packaged in attractive black, com-
position cabinets with metal grilles.

The speakers are magnetically
“shielded,” which is essential for home-
theater use. That's especially true for a
center-channel speaker. which should be
located either immediately above or below
the center of the screen. If a speaker is not
magnetically shielded, the field from its
magnet will distort the picture. (This is not
a concern with projection sets, however.)

Because of the thin width (5 inches) of
the PS-24, and its magnetic shiclding. in
many entertainment centers the speakers
can tit on the left and right of the screen.
That's not an ideal placement. especially if
the home theater is also used for listening
to music, but it's a compromise that's
made in many home theaters. Besides,
that arrangement is better that than placing
the speakers so far from the screen that off-
screen sounds become so distracting that
they puil attention away trom the screen.
(The center-channel speaker helps to re-
duce that by keeping the viewer/listener’s
attention focused on-screen.)

The result of using three PS-24 speakers
in our home-theater setup bordered on
being dramatic. During adventure films
such as Batnan and the ever-popular Indi-
ana Jones series. the imaging was so real-
istic that our conscious thoughts about
where the sounds were coming from disap-
peared. Rather than noticing and thinking
about how the sound was panning from left
to center to right (as we often do when we
listen to surround sound on better, yet mis-
matched. speakers), we just listened and
enjoyed what we were watching. That's
just what we do in 2 good movie theater.
And that’s exactly what surround sound is
all about. m
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Off to See the
Wizard

0OZ-96001t WIZARD PEN-BASED ELEC-
TRONIC ORGANIZER. From Sharp
Electronics Corporation, Sharp Plaza,
Mahwah, N} 07430-2135; Phone:
800-321-8877. Price: $649.

In our vocabulary. “organization™ re-
fers to an association or confederation—
you know, like the Boy Scouts or the
VFW-——and “"get organized™ means to
Jain Greenpeace or or some other protest
group. Somehow. we never use either term
when discussing our work habits or our
rzcord-keeping methods.

We tend to jot down notes on little
scraps of paper. then scribble other notes
en the backs of those scraps——and then
lose the whole thing. There are more pa-
pers stacked on top of our file cabinet than
stored alphabetically inside the drawers.
Jumbled together in those file-top stacks
are household bills, nwemos, press re-
leases, technical papers, birthday cards
that never got sent. research notes, maga-
zines, and, of course, lots of those little
lost scraps of paper. Each time we flip
through our Rolodex, business cards come
flying out—and those are just the ones that
we remembered to file’ there in the first
place! It's no wonder that we spend a good
deal of our “work’™ time trying to get our
hands on information that somehow got
lost in the shuffie.

Because we 're scribblers at heart. we've

never had much use for those “clectronic
personal organizers”™ that require you 1o
type information an a minuscule keyboard
and read it on a tiny display. We’ve tried
them. of course—it would be hard to
avoid. in our line of work—but they ve
always been too avkward, too bulky, and
just too much trouble to stick with for
long. Furthermore, if you don’'t stick with
them almost refigisusly. you're soon buck
to searching for these little scraps of paper
again.

Dbviously. we'rz not the only scribblers
ou ‘here. Thzre are enough of us that
Sharp has coire out with a version of their
pooular (amongz better organized folks)
Wizard clectronic organizer just for us.
Thz OZ-96004l allows the user to input
information using ecither the keyboard or
“e’ectronic ink.”” The latter method in-
volves “*writinz " an the LCD screen using
the included stylusor your fingertip. Whtle
it doesn’t have any handwriting-recogni-
tion ability, the pen-based Wizard lets the
user (ot down notes and transcribe them to
tex: later, or just use them as is. It's also
possible 10 take your hand-written or
drawn files and attach them to a text file,
perhaps addinz a picture to a telephone
entry or astaching ¢ hand-drawn map to an
appo ntment.

Of course, the OZ-9600H Wizard ts
muck moce than an electronic note pad
Besides its “*scrapaook™ (electronic-ink)
function. the Wizard offers the “‘note-
book™ word processor. which provides
varous fonts, Tormatting options. and
page-layount previews: a “To Do™ list that
lets you assign due dates and priority levels
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to various tasks; daily., weekly, monthly,
and six-month calendars: and three tele-
phone directories and three “user” files
(business. restaurant, and other) that allow
you to keep track of business and personal
contacts. The Wizard also offers pop-up
calculator and clock features. an *'anniver-
sary'’ function to help you remember
birthdays and anniversaries, a scheduler;
and its own “file cabinet.”

Wait., we're not done. The Wizard
comes with 512K of memory. but that can
be upgraded by inserting another 512K
RAM IC card into the slot on the side of
the unit; a RAM card can also be used to
back up the data in your Wizard. and cards
can be swapped between some other Sharp
organizer models for data sharing. (No
card is needed to transter data to another
Wizard; that's done via direct infrared
transmission.) There are application IC
cards avatilable that allow you to add. for
instance. a dictionary. thesaurus. or an ex-
pense tracker. Sharp also offers optional
peripherals including a wireless interface
for printing. a data-transfer cable. a 1200-
bps pocket modem. a wireless interface for
linking to a personal computer. and an AC
adaptor.

Measuring just over 7X4 X1 inches
when closed, and weighing in at 15
ounces. the Wizard can be comfortably
carried in a purse or briefcase. and can fit
in a large suit pocket. The top of the unit
flips open to reveal an LCD screen under
the lid and a QWERT Y-style keypad sur-
rounded by assorted function keys on the
base. The stylus fits into a groove above the
keypad.

Let’s start at the top. literally and figur-
atively. with the Wizard's pen-based
touch-screen. The 3 X 4-inch LCD is
larger than is standard for personal orga-
nizers. and with 320 X 240 pixels it is fair-
ly easy to read. Its contrast can be
adjusted: however, it is not backlit. so
some ambient light is required. Arranged
Just to the left of the display are 15 icons
that represent the visible portion of the
Wizard's graphical user interface. By
touching an icon with the stylus or your
fingertip, that function is opened for use.

It’s hard to resist tapping the scrapbook
icon first, to try writing with electronic
ink. You can choose from three different
stroke widths—thin. thick. and brush, and
three different shades of “ink——black,
gray, or white. (We’re not sure why you'd
need the latter, but if you use the brush
stroke to paint the screen bright, and then
write in white, you can get the effect of
chalk on a black board, without the
squeak') If you can't draw a straight line,
the Wizard will do it for you, with a press
of the ruler icon. And it you make a mis-
take, you can press the eraser icon and rub
out what you've drawn. just as if you were
using the eraser on the end of a pencil.

There’s no cuestion that writing and
drawing on the touchscreen is novel and
fun—but it is 2 bit awkward. First. even
good handwriting comes out looking a bit
shaky because of the low resolution of the
“ink.” Our everyday scrawl was illegible
until we slowed ourselves down enough to
write 4 bit more neatly. Second, because
the screen is sitsated above the keypad. we
found ourselves inadvertently pressing
keys that affected our artwork or scribbles.
Most notably, we kept hitting the ENTER
key and storing whatever we were working
on in mid-stroke. We experienced the
same problem whether the Wizard was flat
on a desk, held in one hand, or balanced
on a laptop.

With touch-écreen, styls-input tech-

nology, Sharp’s latest Wizard lets you jot
down notes in “electronic ink.”

We tried turning the Wizard sideways
and holding it as if it were an open paper-
back book. We were then able to write on
the right-hand *"page™ without touching
the keypad. Of course. if we later wanted
to copy what we’d writien into another
Wizard file. it would appear sideways there
as well. We wouldn’t want to transcribe
sideways notes using the keypad.

Actually, we probably wouldn’t want to
transcribe anything using the keypad. it is
larger than those found on most pocket
organizers, but still difficult to use for
touch-typing. With a bit of practice, we
were able to pick up some speed—but
continued to have trouble with accuracy.
particularly with our right hand. That's
because the punctuation keys that nor-
mally appear on the far right of the key-
board are abbreviated or missing. That
leaves the right pinky finger (which nor-
mally rests on the colon/semi-colon key)
hanging, and t2nds to throw the entire right
hand off track. To the immediate right of
the “L” key is the return kev; next to the
“*M” the comma and apostrophe share one
key, and the period. colon. and semi-colon
share another. Shifting accesses the apos-
trophe or colon; the 2ND function key gets
you to the semi-colon.

Despite those difficulties. the Wizard's
keyboard is much easier to use than those
on other pocket organizers that we’ve
tried. and our typing did improve with
practice. Of course, you can always switch
to the scrapbook and hand write your doc-
uments, but you might not want to because
the notebook function is a full-fledged
word-processing program that allows you
to set margins and tabs; define and move,
copy. or delete blocks of text; use plain,
underlined, italic. or bold type: and dis-
play a “"dummy " of the page layout before
transmitting the document to a printer. It's
worth learning to use the keypad to access
those features.

To help you get your thoughts organized
betore you start to write a letter or report,
the Wizard offers the outline function. In
effect, the outline is the electronic equiv-
alent of that stack of blank index cards that
you used to use when researching term
papers. but it’s a lot more flexible. You can
type in a title and as many subtitles as you
like. shuffle the topics to put your thoughts
in a more logical order, merge two topics.
or split one topic into two. You can also
create subtopics of subtopics, or “chi.-
dren.”

The telephone and user functions ate
almost identical, but they have differcnt
default file and ficld names to accommo-
date different types of information. There
are three scparate telephone files, each
providing fields for name. address, and
phone number. You might use one for per-
sonal numbers. another for service num-
bers (doctor, hairdresser. car mechanic.
repairman, plumber, accountant, and the
like), and the third for everyone on your
Christmas-card list. The user application
provides three separate directories. User
File 1 is a business-card file that contains
eight fields (company, name. position, ex-
tension, department. phone, fax, address,
and a picture ficld for drawings from the
scraphook). User File 2 is a restaurant
guide, in which you can list your favorite
cateries by cuisine, and then note their
names, addresses, phone numbers. prices,
the appropriate attire, additional remarks,
and add on a map drawn in the scrapbook.
User File 3, with five unlabeled text fields,
can be used as you see fit, perhaps for a
listing of books to read, videos to rent. or
travel-related numbers (hotels, airlines.
car rentals).

We particularly liked the To Do func-
tion, which allows you to make lists.
We’re big list makers, but we usually lose
the list long before we complete all the
tasks on it. The To Do list lets you keep all
your lists in one place, assign each task a
priority level and a due date. cross them off
when you're done, and place them in as
many as five categories (a total of 32 dit-
terent categories can be used in the To Do
application). For instance, you might have



to call Janc Smith of the ABC company
regarding the XYZ project that you're
working on. In the description field. you
might write **Call Jane Smith.” Then you
might place the task under the categories
of “phone calls,” “ABC Company,” and
“XYZ Project.” When you check your
phone calls catcgory, you might also find
reminders to call your son’s teacher, make
a dentist appointment, and call your moth-
er to say happy birthday. That comes in
handy if you like to set aside some time
each day to make all your calls.

When you assign a due date to a task,
the task is automatically entered onto your
calender on the appropriate day. Similarly,
when you enter a birthday. anniversary, or
other important annual event into the An-
niversary file, it appears on your calendar.
To add specific appointments or meetings,
the Schedule function can be used.

Obviously, the Wizard provides the
functions nceded to help you get orga-
nized. But once you've entered informa-
tion in your telephone and user files, made
detailed To Do lists. made a note of mom’s
birthday, outlined a business report. and
wrote a few letters, how do you ever find
them again?

Don’t worry: They won't get lost in the
electronic equivalent of that stack of pa-
pers atop our file cabinet! You can search
for information in the telephone and user
functions by scrolling through their alpha-
betized indexes. Also, by pressing the
scarch icon at the side of the LCD. you can
quickly search for a key word in a specific
application or in all applications.

Finally, virtually every Wizard function
gives you the opportunity to file your work
in an electronic file cabinet at the touch of
a button (before it gets a chance to pile up
with a bunch of unrelated files), without
even leaving the application. You can even
store a piece of data in more than on file,
so that Jane Smith’s phone listing could be
filed under both *‘Business Contacts™ and
“XYZ Project.”

Although the Wizard is not without its
flaws, its attributes far outweigh them. The
small keyboard and screen are can’t really
be considered flaws, but rather charac-
teristics of pocket organizers as a product
category—and the Wizard's are about as
good as they get. Despite its extensive ap-
plications, the Wizard isn’t difficult to
use, but getting truly proficient takes some
effort. The 300-plus-page manual is intim-
idating at first glance. but upon closcr ex-
amination, is only slightly convoluted.
Luckily, it opens with a quick-start guide
that can help you get started, and on-
screen help is available.

The Wizard won't help a completely
disorganized person get organized. But its
touch-screen writing tablet is sure to lure
some of those scribblers who previously
shied away from electronic organizers. ll

Kid-Sized
Zapper

FOXAPPER TV/CABLE REMOTE CON-
TROL. Manufactured by Fox Electronics
& Technology, Inc., 265 Eisenhower
Lane South, Lombard, IL 60148; Phone:
708-261-0661. Price: $15.

Have you begun to wonder if, after
you’ve turned off all your audio/video gear
and retired for the night. all your remote
controls begin to multiply? We're pretty
sure that's the case around here, where
remotes currently outnumber viewers by
about 4.5:1. After all, there’s a certain
rescmblance among them all: The original
remotes. the assorted universal remotes,
and cven the glow-in-the-dark and the
voice-activated remote all are rectangular,
black plastic boxes with keypads on the
front.

Given what’s going on behind our
backs. why would we ever purposely add
yet another remote to the current menag-
erie? Fox Electronics can name a few rea-
sons to buy its FoXapper, an amoeba-
shaped, brightly colored TV/cable remote
control with a minimal number of buttons.
At the top of the list is kid appeal. That's
quickly followed by unique design, ease of
use. and affordable price.

The FoXapper features a transparent
case that is available in three neon col-
ors—purple. orange. and lime—all sport-
ing green buttons. Mcasuring approxi-
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matzly 4 X 2% inches, the remote fits
com:fortably in a child's hand. With only
six front-panel butons, it's easy for even a
chili to use.

The FoXapper is preset 1o operate vir-
tually any brand or model of TV and cable
box. To set it to control your equipment,
according to the dack-of-the-package in-
structions (therz is no user’s manual other
than that?, you must enter the **set” mode
by using the tip of a pen to press the SET
button that is recessed on the back of the
remote. and then press the Tv button. With
the remote aimed at the TV. the volume-up
button is pressed tepeatedly until the TV
turns off. The set mode is then deactivated
with your pen point. The process is repeat-
ed for your cable box.

Once it’s programmed, the FoXapper
can be uszd to control power, volume. and
channel taning. A mute button 1s also in-
cluded, a though we've yet to see a kid use
that one! All the xeys are easily reached
even by those with small hands.

Upon first s:ght, we thought the FoXap-
per was nothing more than a silly gim-
mick. After playing around with it,
though. we've discovered some redeeming
qualities. It allows you to control the most-
often used functrons—volume, power,
channel. and mute—so it can stand in for a
full-sized remotz for cveryday viewing. fts
bright purple case makes it stand out from
the crowd. ana from the rug, and from the
sofa. so t's usually easy to spot. At a
suggasted retai] price of $15. it’s not going
to break tne family bank. Finally, kids do
seem to like it =
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Pint-Sized 900-MHz Phone

With a flip-style handset that weighs less than 7.5 ounces—the smallest of i:s
kind. according to Bel-Tronics Limited (8100 Sagi Parkway, Covington, GA
30209)—the Micro 900 System is one cordless phone that you can slip into vour
pocket and carry around the house and yard. When it comes time for recharging.
you' Il have your choice of charging stations. That's because the Micro 900 Syste m
consists of two separate units: the main 900M base/handsct unit, and the 900MR
remote handsetcharger unit. When the base of the 900MR is plugged into an
electrical outlet. its handset becomes an extra cordless cxtension. Up to three 900-
MHz remote units can be used with one base unit, without the need for addition
telephone jacks. The 900M base unit works independently of the remote unit, but
the remote unit requires the base unit. 'The Micro 900 System also features a two-
line LCD readout on each handset, 40-channel auto scanning, auto digital securi-
ty. two-way intercom and paging functions, a 20-number alphanumeric memoty.
music on hold, programmable call blocking, and eight selectable ring tones.

Price: 900M, $449.95; 900MR. $259.95
CIACLE 56 ON FREE INFORMATION CAAD

CD Cylinder

Up to 40 compact discs can be stored safely and efficiemly in the compact, flip-
top CDY CD storage system from SC&T International, Mc. (3837 East LaSalle
Street, Phoenix, AZ 85040). On the top of the unit is a tile sheet with numbered
spaces for the name of each disc. Each disc is assigned a number and placed in the
appropriate position in the case, scparated by spacers to protect the disc's record-
ing surface. Across the front of the case is a row of numbers and a sliding indica or
knob. To select a specific disc. the indicator knob is moved to the appropriate
aumber before the case is opened. When the iid swings up. the desired disc is lifled
for easy removal. By placing your finger through the C[’s center hole and your
thumb along its edge, you need never touch the surface. A convenient carrying
handle locks the case shut and makes it easy to carry your CD collection around

the house and in your car. Price: $34.95.
CIRCLE 57 ON FREE INFORMATION C2RD

Video Viewers

Sanyvo's (21350 Lassen Street, Chatsworth, CA 91311-2229) first entries into the
combination-TV/VCR market are the 13-inch TVR-'344 and the 19-inch
TVR-1944. pictured here. Both sets feature bilingual on-screen programming in
English and Spanish. a small footprint for viewing where space is at a premium,
automatic TV and VCR power-on with tape insertion, and a special picture-
quality selector with two settings: normal and rental. Selecting the rental mode
enhances picture quality when viewing grainy, worn-cut rental videos. Both
TVCR'’s also feature easy setup. with no wires required beiween the TV and VCR,;
simple programming, using either one-touch timer recording or the “‘tocay
timer,”” which automatically uses today's date for programming; and memory
backup for picture control and TV channel settings, so that the sets can be moved

about without losing that data. Prices: TVR-1344, $399.99; TVR-1944, $449 G5,
CIRCLE 58 ON FREE INFORMATION CARD

Audio Link
The RX4030R audio receiver from Sherwood Electronics' (1483() Aloncra
Blvd., La Mirada, CA 90638) contains the latest version of the company's
proprietary Digi-Link interactive data-bus. The recciver antomatically switches to
the appropriate input whenever a jinked program source is activated. The 65-
watts-per channel (with less than 0.05% THD) receiver fzatures matrix surround
sound. which permits the addition of small rear speakers to create a theater-like
surround effect. Reception is enhanced with drifi-free, quartz-reference digital
tuning. dual-gate MOSFET front ends, and balanced-mixzr stages. Other featuscs
include A/V integration, motorized volume control, A + B speaker switching,
tape monitor, four audio inputs, 30 station presets, sleeo timer, and headphene

jack. Price: $225.
CIRCLE 53 GN FREE INFORMATION CARD
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Rock Steady Camcorder

Canon U.S.A., Inc. (One Canon Plaza, Lake Success, NY 11042), has intro-
duced the UCSS with Shake Absorber, their first Hi-Band 8mm camcorder to
feature the optical image-stabilization technology that the company has been
using in its full-sized UC Series models to prevent the shaky images caused by
inadvertent camcorder movement. The optical stabilization technology causes no
degradation of image quality or loss of ficld of view, common problems with
electronic image-stabilization systems. Highly sophisticated sensors detect hori-
zontal or vertical movement, and transmit data to a microprocessor. The micro-
processor then sends signals to actuators that adjust the system’s speciatly
designed Vari-Angle Prism to the proper angle to refract light and compensate for
camera movement. Numerous compensation programs are stored in the system’s
microprocessor, increasing the camcorder’s stabilization performance by allow-
ing it to adapt 1o a wider range of shooting situations. Other features of the UCS5
include digital signal processing with Hi-band circuitry, a 12X zoom lens and a
24 x digital zoom function, autoexposure as well as five selectable exposure
modes. stereo sound, wind-noise reduction, a 16:9 widescreen-format function,
and a wireless remote control. Price: $1900.
CIRCLE 60 ON FREE INFORMATION CARD

Music to Go

Featuring larger speakers and a digital bass-recovery system (DBRS), Fisher’s
(21350 Lassen Street, Chatsworth, CA 91311-2329) PH-D380 portable audio
system puts big sound in a small package. The system contains a CD player. a dual
cassette player, a digitally tuned AM/FM stereo radio, and a three-way detachable
bass-refiex speaker system with matrix surround sound. DBRS synthesizes a bass
signal one octave lower than the original playing octave, and adds that signal to the
music to extend the bass signal. The portable music system features an electronic
equalization system with the performance of a graphic equalizer and the con-
venience of one-touch presets. The PH-D380 offers 16-selection program-
mability, synchronized high-speed CD dubbing, sequential play, 24 station
presets. and a 24-key remote control. Price: $349.95.
CIRCLE 61 ON FREE INFORMATION CARD

Clock Radio with Thermometer

How do you keep clutter off your nightstand? Licyd's Electronics (6450 West
Cortland. Chicago. IL 60635) would probably answer: with a Model CR-500
analog clock radio, which can be mounted on the wall next to your bed. The
compact, off-white clock radio measures less than ten inches wide and two inches
deep, so it wouldn't take up much space it you decided to place it on the night table
instead. Slated for use in the kitchen as well as the bedroom, the CR-500 features
an easy-to-read. large quartz clock and something that we’ve never seen on a clock
tadio before—a built-in thermometer. Other features include wake to radio or
alarm, AC or battery power, illuminated clock, oversized tuning and volume dials,

and a snooze bar. Price: $39.95.
CIRCLE 62 ON FREE INFORMATION CARD

Motion-Sensing Entry Lights

Even if you live alone, you can be *greeted” at the front door when you come
home at night, if you've installed one of Heath Zenith's (Reflex Brand Group, 455
Riverview Drive. Benton Harbor. MI 49022) entryway motion-sensing security
lights. Model SL-5610 has a cylindrical glass fixture, while Model SL-5615 has a
globe fixture. A sensor in the front of each durable. high-impact plastic fixture
provides vertical and horizontal adjustments, allowing you to position the fixture
to light the desired arca. The lights are pre-wired for easy installation. During
installation, a selectable test mode allows you to quickly aim and adjust the lights
even in daylight. It's possible to adjust the sensitivity to motion, and pulse-count
technology helps reduce the likelihood of false triggering by as much as 75%. You
can also select the length of time before the lights shut off after motion has
stopped. Manual override allows you to tum the light on from a standard wail
switch. At daylight, a sensor resets the unit 1o the automatic motion-sensing
mode. Price: $30 each.
CIRCLE 63 ON FREE INFORMATION CARD
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Anti-Curl Fax

By applying heat and pressure, the FX/505 fax machine is able to dramatically
reduce the amount of paper curl. allowing users to read incoming faxes “ without
having to place paperweights on both ends of the page.” aceording to Samsung
Electronics America. Inc. (105 Challenger Road. Ridgefield Park, NJ 07660).
The fax machine provides automatic switching between fax and woice calls, and
has a jack for connecting an answering machine. It has a i0-sheet automatic
document feeder, and each page is transmitted in 15 seconds. Convenience
features include an automatic paper cutter, 10 one-touch fax numbers, 10 one-
touch phone numbers, and 20 additional numbers for two-digit dialing. Measur-
ing just 13% X 3% X 10% inches, the fax machine should easily find a spot in smrall

businesses and home offices where space is at a premium. Price: $599 95,
CIRCLE 64 ON FREE INFORMATION CARD

GameGear Carrying Case

Handheld video games are great to bring along on car and plane trips, but waat
if you want to bring your GameGear to the beach? What's to protect it from sand,
salt water, and suntan lotion? STD Entertainment (110 Lakefront Drive. Hant
Valley, MD 21030) comes to the rescue with the Handy Gear. a water-resistat,
shock-absorbing case specifically designed for Sega’s GameGear system. A
plastic outer casing provides an air-tight butfer between your GameGear and she
elements (a bonus for those who become so wrapped up in the game that they
forget to come in out of the rain, we suppose), yet allows full access to game
controls while the unit is being protected. The case also features a magnifying lens
that enlarges the screen for better visibility, and an adjustable screen protector taat
reduces glare from the sun. There’s room te store a gaine cartridge within the case,

which comes with a carrying strap for easy travel. Price: $24.95.
CIRCLE 65 ON FREE INFORMATION CARD

High-Tech Puzzler

Puzzle-solving with a twist is on the menu with The Even More Incredivle
Machine, the successor to the award-winning ““The Incredible Machine™ from
Dynamix, Inc. (1500 Millrace Drive, Eugene. OR 97403). The game, available for
Windows. DOS, and Mac environments, asks players to piece together con-
voluted, Rube Goldberg-style contraptions whose final movements solve stazed
puzzie goals. The game offers ascending levels of difficulty, allowing players of all
ages to work through its 160 different puzzles by doing strange and outrageous
things. To achieve each puzzle goal. players have to build strange trip-lever
contraptions by placing an odd assortment of fixed and movable parts on :he
screen. When the parts are assembled correctly, the machine’s final falling/
spinning action completes the assigned mission. For exampie, to win a “puzzle
solved!™ message. players might have to blow up brick walls with bundles of
dynamite, or knock bow ting balls onto conveyor belts using spring-loaded box ng
gloves. Furthermore, there’s no need to feel guilty about playing: Rooted in the
laws of gravity and physical science, The Even More Incredible Machine is said to
help players develop logic, problem-solving, and spatial-relations skills. Price:

$49.95.
CiRCLE 66 ON FREE INFORMATION CARD

Stand-Up and Be Answered

Combining an all-digital answering machine with a stand-up cordless phone,
the Model FT-9003 from Toshiba America Consumer Products, Inc. (82 Totowa
Road, Wayne. NJ 07470) can record up to 40 incoming messages and boasts a
high sampling rate for superior voice quality. Digital conveniences include high-
speed playback and instant, random-access message retrieval. A special “silerce
detection™ feature “shrinks™ the blank spaces between words to make the most
efficient use of the available recording time. The ITAD (integrated telephcne
answering device) offers a Help voice menu that provides all the information
needed to operate the device. All major features can be accessed remotely from the

handset. Price: $250.
CIRCLE 67 ON FREE INFORMATION CARD



s an electronics service profes-
Asionol, it is vital that | keep

current with the latest prod-
ucts and changes. However, because
electronics is the most dynamic indus-
try of all, that task is often easier said
than done. In our field, what's new to-
day can literally be obsolete by to-
morrow. Electronic circuits have
changed dramatically over the years.
System speeds have increased, com-
ponent sizes have decreased, and
digital-logic IC's have become com-
monplace.

The main focus for any new design
today is speed, speed, and more
speed. Personal computers and other
electronic devices that once oper-
ated in the 1- to 5-MHz range now
work at speeds from 25 to 66 MHz: and
manufacturers promise that future
products will operate at 100 MHz and
beyond.

Not surprisingly, as the technology
advances, the skills and knowledge of
the technician must advance as well
and so too must the test equipment to
senvice it. It is no longer sufficient to
simply have functional test equip-
ment. The test equipment must per-
form its functions at the very high
speeds used by the new products. SO
as system speeds increase, test equip-
ment that was once adequate no
longer makes the grade.

Buying good test equipment
doesn't necessarily mean buying ex-
pensive test equipment. Fortunately,
the same technological advances
that created the newer, faster prod-
ucts have also made possible newer
and better test equipment, and atthe
same low prices. The 125-MHz Logic
Probe presented here can be built
from readily available and inexpen-
sive parts. It takes less than 30 minutes
to assemble, requires no complicated
setup or adjustment, and you don't
need any complicated equipment or
tools to build it.

When finished, the probe will do all
the tests that any commercially made
probe will do, but it will perform those
tests at incredible speeds.

Theory of Operation. At the most
basic level, all digital circuits—no
matter how complicated—work by
processing binary data composed of
logic 1's and 0's. To properly trou-
bleshoot such circuitry, the technician
must be able to see the logic states

Whether just getting started

in electronics, or a seasoned

Build a 125-MHz
Logic Probe

BY PAUL YOST

hobbyist or professional technician, 2
it is unlikely that your workbench .
can do without a high-speed digital-logic probe

and trace their paths. The simplest
way to do that is by using a logic
probe. A logic probe is a device that
allows the technician a fast and con-
venient way to “look inside” a digital
circuit and see exactly which paths
are high, which are low, and which
are pulsed.

The circuit, as shown in the block
diagram of Fig. 1, consists of six sec-
tions: a switching transistor, the FAST
NOR gates, a latching switch, a logic-
low indicator (green LED), alogic-high
indicator (red LED), and a beeper.

The schematic diagram of a circuit
that encompasses those elements is
shown in Fig. 2. The switching transistor
(@1) acts as an interface between the
probe tip and the first nor gate. Recall
that for TTL a logic 1is approximately a
+ 5-volt DC potential and a logic O is
about a 0-volt DC potential. When the
probe tip touches a circuit that is at a
logic-1 state, that signal is coupled
through the 91k resistor (R4) to the
transistor’s base.

Since @ positive voltage forwara
biases the base-emitter junction of an
NPN transistor, the fransistor turns on.
When that occurs, the positive voltage
at the transistor’s collector is switched
through to the emitter, which then
effectively places a logic-high state
on the pin-6 input of the first NOR gate,
U1-b.

When a logic 1 is placed on either
one or both inputs of a nor gate, its
output toggles to logic 0. In our circuit,
the logic-0 output of the first nor gate
is fed along two paths. First, it travels to
the green LED (LED2) and, because a
logic 0 equals 0-volts DC, LED2 does
not light. In the other path, the signal is
fed to a second nor gate (U1-a), which
is wired as an inverter. When that gate
receives a logic-0 input, it converts it
to a logic-1 output, which then causes
the red LED (LED1) to light and the
beeper (BZ1) to sound. That indicates
that the circuit under test is high.

When a logic-0 condition is present
at the probe tip, the transistor is not
biased on and a logic-low state re-
mains at the input of the first Nor gate.
That makes its.output go high, which
then lights LED2. Of course, that
means that alogic highis also placed
on the input of U1-a, which then inver-
ts the signal, producing logic-low out-
put, which extinguishes LED1 and turns
off BZ1, indicating a logic-low con-
dition.

To basically recap, when alogic 0 is
present at the probe tip, LED2 lights
and LED1 is off. However, when a logic
1is present, LED2 is off, LED1is on, and
the beeper sounds.

Sometimes, a circuit has neither o
continuous high or low state, but is
pulsed. Usually, those pulses are
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Fig. I The basic-logic probe circuit, as shown by this block diagram, consists of six
sections: a switching transistor, FAST NOR gates, a latching switch, a logic-low
indicator (green LED), a logic-high indicator (red LED), and a beeper.
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Fig. 2. The schematic diagram shows a circuit that enc ompasses all of the elements

laid out in the block diagram of Fig. I,

nanoseconds in duration, which is far
too short atime for the red LED to light
or for the human eye to catch. In such
cases, a latch switch is used to per-
form a simple memory function to de-
tect or “capture” those quick digital
pulses.

When the latch switch ($1) is en-
gaged, a logic 1 appearing at the
probe input not only lights LED1, but is
aiso coupled back (via the switch) to
the second input of the first nor gate
(U1-b). That action, in turn, maintains a
constant logic-1 indication on the
probe. That means that, in the case of
a pulse, the initializing input signal will
activate the tatch function and main-
tain a high indication. Even if the pulse
is only a few short nanoseconds in
duration, it will still be long enough to
activate the probe and indicate that
a pulse has occurred.

The technician can use that func-
tion to check for one shots or other
logic-pulse operations. After $1 is en-
gaged and the probe is armed, the
technician knows that a pulse has
been detected when the LED indico-
tion changes from green to red.

A Lesson in Logic. At this point, I'd

like to explain how the probe is able to
respond to pulse rates in excess of 100
MHz. The first part, the switching tran-
sistor, is easy. If you need a circuit to
work at very high frequencies, simply
select a transistor rated to work in the
VHF range. Since the 2N3904 is rated
to operate to at least 250 MHz, it fills
that need quite well. However, that is
but part of the story. What also makes
the high speed possible is the type of
digital IC used.

While digital chips are made by
many manufacturers, they all share a
common numbering system. For ex-
ample, the IC used in this project is a
74F02. The first part, the “74," along
with the “F” indicates that the IC is part
of the 7400 TTL-series, commercial-
grade digital family. The next part, the
letter in the middle, designates the
type of circuitry ued in the chip’s con-
struction, while the remaining two dig-
its on the end represent the specific
logic function of the chip.

In this particular case, the “F stands
for FAST a special subfamily of the TTL
group. Gther letters commonly used
are C for CMOS, L for low power, H for
high speed, and S for Schottky. Some-
fimes, the letters are combined in a

PARTS LIST FOR THE
125. -MHZ LHG'EFHDBE
stmmrmucmns s
L1—T4F02 FAST quad "‘=m|:n.|1 NOk
‘gate, imtegrated circuit
Q1-—2N3904 _gmai’—purpu&e NI’N
siticon transistor: :
LED{-—3-mm, red hghumnnug
dipde
L’H}Z—-—S-mm gn:cn hghtuematlmg
dioge :

ntslsml!s R e
LAl resistors arc !fq.-wau. ﬁ% umts 3
RE RZ470-0hm ;
RI—{S0obm =

R4—91 nmmm : :

ADDITIONAL PARTS MII
MATERIALS

BZ1—Pieroelectric buu::r {Radio
Shack 273074, or hm‘u,}ar}

S1-—SPST switch :

Printed-circuit materials, enclusure,
front-panel decal sticker, red and
black alligator clips. 18 inches of
rel and 18 inches of black. Wir,
solder. hardware, etc.

Note: A complete kit of pi
{including the case) is availible for
$18.95 plus $1.00 shipping and
handling from Paul E. Yost, PO
Box 32291, Louisville, KY 40232,
Kentucky residents must add 6%
sitles tax (%1143 (No credit card or
fiireign {:lrders i

number. For example, a chip with the
number 74LS02 means that the IC
uses low-power Schottky circuitry. A
74HCO02 would mean a high-speed
CMOS chip. Knowing the difference is
very important, During a repair, you
would not want to replace a high-
speed CMOS device with a Schottky
type since different power- supply
voltages and clock speeds may be in
use,

As mentioned, the last part of the
number, the end digits, designate the
logic function of the chip. In our part
number, the 02" indicates a quad nor
-gate construction. Naturally, other
numbers would represent other func-
tions. (Check any IC data manual for
further information about that or any
other part number)

Oftentimes, you will see other letters
as well in part numbers, but those are
manufacturer specific. For example,
the “F"in an F74S00P would mean that
the chip is manufactured by Fairchild,



FL‘.{?‘?:I bl

%-.: 41/2 INCHES

Fig. 3. This full-size template of 125-MH:z Logic Probe’s printed-circuit board is

provided for the avid do-it-vourselfer.

while the "P” is their designation for a
plastic DIP package.

The IC used in the 125-MHz Logic
Probe is a 74F02. The “F* stands for
FAST—shorthand for Fairchild Ad-
vanced Schottky TTL, which is a very
high-speed, low-power logic family
construction. The development of
FAST was begun in the late 1970%s by
Fairchild with certain specific objec-
tives in mind. Their main goal was to
create a very high-speed, low-power
IC family that would greatly out per-
form all the current TTL families. Their
research led to a special new man-
ufacturing process that produced in-
ternal transistors with incredibly high
switching speeds and extremely smail
parasitic capacitances.

Eventually, their research resulted in

logic chips with greatly enhanced -

speeds. Today, FAST logic chips work at
clock speeds from 115 to 150 MHz with
typical propagation delays of 3 to 4
nanoseconds. Considering that stan-
dard gates work from 10 to 20 MHz
and other high-speed gates work up
to about 40 MHz, that was a major
breakthrough. That, then, is how the
probe is able to obtain such an im-
pressive frequency response—using
a special combination of a VHF
switching transistor and an advanced
technology.

Other Features. There are two other
circuit features that the technician
needs to be aware of fo properly un-
derstand the probe’s operation. First,
note the two 470-ohm resistors (R1
and R2) connected to the nor-gate
inputs. Theoretically, when a logic
gate has no signal input, it “sees” a
logic 0.However, in the real world, log-
ic gates don‘t work that way.

In the real world, if a logic gate in-
put is not specifically connected (or
referenced) to either a logic 0 or
ground condition, it floats high. That is
partly due to ail the electrical noise
present in every circuit, but it can also

&)Leoz
AN

Recall that the input to the Nor gate
is coupled to ground via a 470-ohm
resistor. That is a relatively low resis-
tance. Without the transistor switch,
any circuit that the probe touches
would aiso be coupled to ground via
the same resistance. In many cases,
that would affect the circuit under test
by loading it down, thus aitering or
“throwing off” the test results. By using

FPPPEETTTE ot L

TO PROBE
TiP

Fig. 4. Whether choose to purchase a kit or “roll your own,” once you have all of the

parts, you need only install the parts int
in rhis parts-placement diagram.

PROBE
CASE

PROBE
TIP

he positions and with the orientations shown

NOT

Fig. 5. Here is a graphic representation of enclosure and top-panel layout provided.
with the kit of parts offered in the Parts List. Even if you choose not to purchase a kit,
you might still consider laying out your unit in a similar fashion.

be caused by small leakage currents
in the high-impedance paths used by
digital circuits. Whatever the cause,
the net effect is the same.

If a gate input is not referenced
properly, it “thinks” that it is high. Be-
cause of that, each Nor-gate input is
referenced to ground via a 470-ohm
resistor. That way, when the probe
does not specifically have a logic 1
applied to its tip, the gate inputs are
referenced to a logic-low state and
the probe operates properly.

The next circuit feature to consider is
the switching fransistor. At first glance,
that fransistor may appear unnecess-
ary for circuit operation. That is, why
switch a logic 1 and 0 through a tran-
sistor when a directly coupled signal
from the tip should operate the circuit
just as easily? Well, as far as the logic
probe is concerned, there is no need.
The probe would work just as well with-
out the transistor. However, the circuit
under test may not.

{

the transistor switch as an interface,
the circuit under test sees a 91k im-
pedance instead of 470 ohms, there-
by isolating the two circuits and
ensuring the validity of the test results.

Construction. Despite its incredible
frequency range, the circuit is proba-
bly the easiest project you have ever
built. Even people with little or no
electronics experience can easily
build it and get it to work. Despite its
simplicity, though, it should be buitt it
on a printed-circuit board. Point-to-
point wiring works well for low-fre-
quency devices, but the probe is de-
signed to test for pulse rates beyond
100 MHz. At that frequency, intercon-
nections and parasitic capacitances
can quickly cause problems.

Figure 3 is a full-size template of the
foil pattemn for the 125-MHz Logic
Probe's printed-circuit board for those
who choose to efch their own. But, if
you prefer, you can purchase a com-
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The logic-probe kit comes with everything that you' Il need to put together a
professional-looking probe, including the case and front-panel decal.

plete kit of parts (including the en-
closure} from the source listed in the
Parts List. Note that if you do not
choose to purchase the kit, you'll have
to come up with an enclosure of your
own. One idea to try is a plastic tooth-
brush holder, which has roughly the
same form as a logic probe. For the
balance of this discussion, however,
we will assume that you are using the
enclosure that comes with the kit.

In either event, once you have all of
the parts, you need only install the
parts in the positions and with the ori-
entations shown in Fig. 4. From an op-
erational viewpoint, exact parts
placement and lead lengths aren’t
critical for a stable operation, but
those factors are crucial for a proper
fitin the case. The LED leads, in par-
ticular, must be cut to the right length
and positioned properly to fit through
the case holes correctly. Also, the tran-
sistfor and resistor leads must be cut
short enough to fit inside the case as
well. (Figure 5 gives the general layout
of the case top)

Referring back to Fig. 4, there are
three wires that connect the board to
the outside world. The first is the wire
that connects the 91k resistor (R4) to
the probe tip. That wire is soldered

between the board and the tail of the
probe tip. The other two wires are the
red and black leads, which are used
fo connect the probe to the + 5-volt
supply and ground, respectively. To in-
stall those wires correctly, be sure to
check the parts-placement diogram
for their proper locations.

The board is held in place within the
case via $15 mounting screws. During
construction, you will find it easiest to
physically mount the switch to the
case top first (using the two mounting
screws) then complete the assembly
by soldering the now mounted switch
to the board. You must save this pro-
cedure for the last step, though.

Next, run the red and black leads
out the case’s end hole and then sol-
der the corresponding alligator clips
(red to red and black to black] to the
leads. Secure the rear cover in place
and place the peel off decal sticker
over the case front. Placing the sticker
covers the unused case holes and
gives the completed assembly a truly
professional look.

Testing. Unless you have a defective
part or have misplaced or mis-
oriented something on the board, the
probe should work as soon as power is

applied. When power is applied fo
the circuit, the green LED should light
while the red should not. When ycu
connect the probe tip to a logic 1
potential, the green LED should ex-
tinguish, the red should light, and the
beeper should sound.

For the next test, disconnect the
probe from the logic-1 source and
then arm the pulse test function by
setting the latch switch. Initially, you
should have a logic low indication
(the green LED Iit), but as soon as the
probe tip “sees” a logic 1, it should
change to a high indication (the red
LED lights and the beeper sounds)
and remain in that state until the latch
switch is reset.

Troubleshooting Guide. If at this
point, you have any trouble, the fol-
lowing steps should help you to loca
the cause and correct it. Je

1. First check the power supply con-
nections. The incoming + 5-volts DC
should be on the collector of Q1 and
pin 14 of U1, If the voltage is missing at
either of those points, you probably
have a bad solder connection at ei-
therthe red clip lead or on the board.

2. Check for proper parts orienta-
fion and placement. The most com-
mon mistakes are the misorientation
of the IC, the LED, the fransistor, and/
or the beeper. Since each of those
parts is symmetrical, it is quite easy fo
place any or all of them in backwards.

3. Check the voltage level at pin 6
of U1, with no input o the probe tip;
that pin should have a 0-volt reading.
With a logic high at the tip, pin 6
should read between 4- and S-volts
DC. If it does not have that response,
then @1 may be defective.

4. You can check the two gates in
the IC as you would any Nor gate. That
is, when the inputs (pins 5 and 6} are
low, the output pin (4) should be high
and when § and 6 are high, the out-
put is low. (The same troubleshooting
steps hold true for pins 3, 2, and 1 of
the second gate as well) Since a high
and a low are +5- and 0-volts DC,
respectively, you can use a standard
voltmeter to make the test. If any of
the readings are off, the IC may be
defective.

5. If all the tests in the previous steps
check out okay, then use a jumper
wire fo place a + 5 volt DC potential
directly on pin 4 of the IC. When yau

(Continued on page 88)



CAN YOU PASS
THIS FCC EXAM?

Test your knowledge with this sample test that uses the
actual questions used by the FCC.

ffective September, 1993, sev-

eral private agencies have

been authorized to manage
Commercial Operators Examination
testing. As a first step in this process,
the FCC has issued question pools to
be used by these independent agen-
cies. This sample Element-3 test was
assembiled using the actual questions
from that pool.

Passing an Element-3 examination
proves that an individual possesses
the operational and technical knowl-
edge that is necessary to perform the
duties required of a person holding a
General Radiotelephone Operator Li-
cense (GROL). To pass the test, an indi-
vidual must answer at least 57 out of
76 questions correctly. Passing the Ele-

ment-3 test is also a partial require-
ment for the Global Maritime Distress
and Safety System Maintainer’s Li-
cense.

A general radiotelephone opera-
tion license must be held by any per-
son who adjusts, maintains, or
internally repairs a radiotelephone
transmitter at a station licensed by the
FCC in the aviation, maritime, or inter-
national fixed public-radio services. A
GROL must also be held by the oper-
ator of (1) certain aviation and mar-
itime land-radio stations; (2) com-
pulsory equipped ship radi-
otelephone stations transmitting with
more than 1500 watts of peak-enve-
lope power; and (3) voluntarily
equipped ship stations fransmitting

with more than 1000 watts peak-en-
velope power.

Each Element 3 examination is ad-
ministered by a Commercial Oper-
ator License Examination Manager
(COLE Manager). Just as we've done
here, the COLE Manager constructs
the examination by randomly select-
ing a total of 76 questions from the
question pool, which consists of 8 sub-
sets, following a specific FCC break-
out.

If you are interested in finding out
where you can take the FCC Com-
mercial Operators test, see the box
entitied “How to Take the FCC Exam”
elsewhere in this arficle.

Now test yourself and see if you
could pass the Element-3 exam!

1) What is the modern standard
scan rate for a facsimiie picture
transmitted by a radio station?

A. The modern standard is 240 lines
per minute

B. The modern standard is 50 lines per
minute

C. The modern standard is 150 lines
per second

D.The modern standard is 60 lines per
second

2) in facsimile, how are variations in
picture brightness and darkness
converted info voitage variations?

A, With an LED

B. With a Hall-effect transistor
C. With a photodetector

D. With an optoisolator

3) What is the period of a satellite?

A. An orbital arc that extends from 60-
degrees west longitude to 145-de-
grees west longitude

B. The point on an orbit where satellite
height is minimum

C. The amount of time it takes for a
satellite to complete one orbit

D. The fime it takes a satellite to fravel
from perigee to apogee

4) Which emission modes sufter the
most from selective fading?

A. CW and SSB
B. FM and double-sideband AM

C. S$SB and image
D. SSTV and CW

5) What happens to a radio wave as
it traveis in space and coilides with
other particies?

A. Kinetic energy is given up by the
radio wave

B. Kinetic energy is gained by the ra-
dio wave

C. An Aurora is created

D. Nothing happens since radio
waves have no physical substance

6) The bending of radio waves pass-
ing over the top of a mountain
range that disperses a weak portion
of the signai behind the mountain
is:

A. Eddy-current phase effect
B. Knife-edge diffraction

C. Shadowing

D. Mirror refraction effect

7) What is a frequency-marker gen-
erator?

A. A device used to produce a highly
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accurate reference frequency

B. A sweep generator

C. A broadband white-noise gener-
ator

D. A device used to generate wide-
band random frequencies

8) What is the most the actual trans-
mit frequency could differ from a
reading of 462,400,000-hertz on a
frequency counter with a time base
accuracy of +0.4ppm?

A 4621 Hz
B. 041 MHz

C. 4621 Hz
D. 0.2 MHz

9) What types of coupling occur be-
tween a dip-meter and a tuned cir-
cuit being checked?

A. Resistive and inductive

B. Inductive and capacitive
C. Resistive and capacitive
D. Strong field

10) How can the frequency re-
sponse of an oscilloscope be im-
proved?

A. By using a triggered sweep and a
crystal oscillator as the time base

B. By using a crystal oscillator as the
fime base and increasing the vertical
sweep rate

C. By increasing the vertical sweep
rate and the horizontal-amplifier fre-
quency response

D. By increasing the horizontal sweep
rate and the vertical-amplifier fre-
quency response

11) How can intermoduiation inter-
ference between two transmitters in
close proximity often be reduced or
eliminated?

A. By using a Class C final amplifier
with high driving power

B. By installing a terminated circulator
or ferrite isolator in the feed line to the
transmitter and duplexer

C. By installing a band-pass filter in the
antenna feed line

D. By installing a low-pass filter in the
antenna feed line

12) What is resonance In an elec-
trical circuit?

A. The highest frequency that will pass
current

B. The lowest frequency that will pass
current

C. The frequency at which capacitive
reactance equals inductive reac-
tance

D. The frequency at which power fac-
tor is at @ minimum

13) What is the approximate magni-
tude of the impedance of a parailel
R-L-C circuit at resonance?

A. Approximately equal to the circuit
resistance

B. Approximately equal to XL

C. Low, as compared to the circuit
resistance

D. Approximately equal to XC

14) Where does practically all of the
RF current flow in a conductor?

A. Along the surface

B. In the center of the conductor

C. In the magnetic field around the
conductor

D. In the electromagnetic field in the
conductor center

15) What factors determine the ca-
pacitance of a capacitor?

A. Area of the plates, voltage on the
plates, and distance between the
plates

B. Area of the plates, distance be-
tween the plates, and the dielectric
constant of the material between the
plates

C. Areq of the plates, voltage on the
plates, and the dielectric constant of
the material between the plates

D. Area of the plates, amount of
charge on the plates, and the di-
electric constant of the material be-
tween the plates

16) Why would the rate at which
electrical energy is used in a circuit
be less than the product of the mag-
nitudes of the AC voltage and cur-
rent?

A.Because there is a phase angle that
is greater than zero between the cur-
rent and voltage

B. Because there are only resistances
in the circuit

C. Because there are no reactances
in the circuit

D. Because there is a phase angle
that is equal to zero between the cur-
rent and voltage

17) How many watts are being con-
sumed In a circult having a power
factor of 0.6 when the Input is 200
VAC and 5 amperes is being
drawn?

A. 200 watts
B. 1000 watts

C. 1600 watts
D. 600 watts

18) What is the etfeclive radiated
power of a repeater with 100 watts
of fransmitter power output, a 5-dB
feediine loss, 4-dB duplexer and cir-
cuiator loss, and 10-dB antenna
gain?

A. 800 watts, assuming the antenna
gain is referenced to a half-wave di-
pole

B. 126 watts, assuming the antenha
gain is referenced to a half-wave di-

pole
C. 12,5 watts, assuming the cm‘enLc
gain is referenced to a half-wave di-
pole
D. 1260 watts, assuming the antenna
gain is referenced to a half-wave di-
pole

19) What is the effeclive radiated
power of a repeater with 150 watts
of fransmitter power output, a 4-dB
feedline loss, 3-dB duplexer and cir-
cuiator loss, and 7-dB antenna
gain?

A. 946 watts, assuming the antenna
gain is referenced to a half-wave di-
pole

B. 37.5 watts, assuming the antenna
gain is referenced to a half-wave di-
pole

C. 600 watts, assuming the antenna
gain is referenced to a half-wave di-
pole f
D. 150 watts, assuming the antenna
gain is referenced to a half-wave di-
pole

20) What happens to the resistance
of a photoconductive material
when light shines on it?

A. It increases

B. It becomes temperature depen-
dent

C. it stays the same

D. It decreases

21) What is the term for the time re-
quired for the capacitor in an RC
circuit to be charged 1o 63.2% of
the supply voltage? r

A. An exponential rate of one
B. One time constant

C. One exponential period
D. A time factor of one

22) After two time constants, the ca-
pacitor in an RC circuit is dis-
charged to what percentage of the
starting voltage?



A. 86.5%
B.63.2%
C. 368%
D. 13.5%

23) What is the time constant of a
circuit having two 100-microfarad
capacitors and two 470-kilohm re-
sistors, all in parallel?

A. 470 seconds
B. 47 seconds
C. 4.7 seconds
D. 0.47 seconds

24) How long does it take for an ini-
tial charge of 20 VDC to decrease to
7.36 VDC in a 0.01-microfarad ca-
pacitor when a 2-megohm resistor
is connected across it?

A. 12.64 seconds
B. 0.02 seconds

C. 1second

D. 7.98 seconds

25) How long does it take for an ini-
tial charge of 20 VDC to decrease to
0.37 VDC in a 0.01-microfarad ca-
pacitor when a 2-megohm resistor
is connected across it?

A. 0.08 seconds
B. 0.6 seconds
C. 0.4 seconds
D. 0.2 seconds

26) How long does it take for an ini-
tial charge of 800 VDC to decrease
to 14.8 VDC in a 450-microfarad ca-
pacitor when a 1-megohm resistor
is connected across it?

A Approximately 900 seconds

B. Approximately 1,350 seconds
C. Approximately 1,804 seconds
D. Approximately 2,000 seconds

27) What is the impedance of a net-
work comprised of a 1.0-millihenry
inductor in series with a 200-ohm
resistor, at 30 kHz? (Specify your an-
swer in rectangular coordinates.)

A. 200 - 188
B.200 + j188
C.188 + j200
D. 188 - j200

28) What special type of diode is
capable of both amplification and
oscillation?

A. Point-contact diodes
B. Zener diodes

C. Tunnel diodes

D. Junction diodes

29) What is the principal charac-

teristic of a varactor diode?

A. It has a conpstant voltage under
conditions of varying current

B. Its internal capacitance varies with
the applied voltage

C. It has a negative resistance region
D. It has a very high PIV

30) What is the meaning of the term
beta with regard to bipolar tran-
sistors?

A. The change of collector current
with respect to base current

B. The change of base current with
respect to emitter current

C. The change of collector current
with respect to emitter current

D. The change in base current with
respect to gate current

31) What is the meaning of the term
alpha-cutoff frequency with regard
to bipolar transistors?

A. The practical lower frequency limit
of a fransistor in @ common-emitter
configuration

B. The practical upper frequency limit
of atransistor ina common-base con-
figuration

C. The practical lower frequency limit
of a transistor in a common-base con-
figuration

D. The practical upper frequency limit
of a transistor in @ common-emitter
configuration

32) What are the elements of a uni-
junction transistor?

A Base 1, base 2, and emitter
B. Gate, cathode, and anode
C. Gate, base 1, and base 2
D. Gate, source, and sink

33) When an SCR is in the triggered
or on condition, its electrical
characteristics are similar to what
other solid-state device (as mea-
sured between its cathode and
anode)?

A. The junction diode

B. The tunnel diode

C. The hot-carrier diode
D. The varactor diode

34) What technique can be used to
construct low-cost, high-pertor-
mance crystal-lattice filters?

A Splitting and tumbling
B. Tumbling and grinding
C. Etching and splitting
D. Etching and grinding

35) What is a depletion-mode FET?

A. An FET that has a channel with no
gate voltage applied; a current flows
with zero gate voltage

B. An FET that has a channel that
blocks current when the gate voltage
is zero

C. An FET without a channei; no cur-
rent flows with zero gate voltage

D. An FET without a channel to hinder
current through the gate

36) What determines the gain of a
closed-loop op-amp circuit?

A. The external feedback network

B. The collector-to-base capacitance
of the PNP stage

C. The power supply voltage

D. The PNP collector load

37) What do the initials TTL stand
for?

A Resistor-fransistor logic
B. Transistor-transistor logic
C. Diode-transistor logic
D. Emitter-coupled logic

38) A permanent magnetic field
that surrounds a traveling-wave
tube (TWT) is infended to:

A. provide a means of coupling

B. prevent the electron beam from
spreading

C. prevent oscillations

D. prevent spurious oscitllations

39) Electromagnetic coils encase a
traveling wave tube to:

A. provide a means of coupling ener-
ay

B. prevent the electron beam from
spreading

C. prevent oscillation

D. prevent spurious oscillation

40) What is one major advantage of
CMOS over other devices?

A. Small size

B. Low current consumption
C. Low cost

D. Ease of circuit design

441) What is a linear electronic volt-
age regulator?

A. Aregulator that has a ramp voltage
as its output

B. A regulator in which the pass tran-
sistor switches from the “off” state to
the “on” state

C. Aregulator in which the control de-
vice is switched on or off, with the duty
cycle proportional to the tine or load
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conditions

D. Aregulatorinwhich the conduction
of a control element is varied in direct
proportion to the line voltage or load
current

42) What is a three-terminal reg-
ulator?

A. A regulator that supplies three volt-
ages with variable current

B. A regulator that supplies three volt-
ages at a constant current

C. A regulator containing three error
amplifiers and sensing transistors

D. A regulator containing a voltage
reference, error amplifier, sensing re-
sistors and transistors, and a pass ele-
ment

43) What is a Class AB ampilifier?

A. Output is present for more than 180
degrees but less than 360 degrees of
the signal input cycle

B. Output is present for exactly 180 de-
grees of the input signal cycle
C.Output is present for the entire input
signal cycle

D. Output is present for less than 180
degrees of the input signal cycle

44) Which class of ampiifier has the
highest linearity and least distor-
tion?

A Class A
B. Class B
C. Class C
D. Class AB

45) What is an L-network?

A. A network consisting entirely of four
inductors

B. A network consisting of an inductor
and a capacitor

C.Anetwork used to generate alead-
ing phase angle

D. A network used to generate a lag-
ging phase angle

46) Which type of network offers the
greater transtormation ratio?

A L-network
B. Pi-network
C. Constant-K
D. Constant-M

47) What are the three general
groupings of filters?

A. High-pass, low-pass, and band-
pass

B. Inductive, capacitive, and resistive
C. Audio, radio, and capacitive

D. Hartley, Colpitts, and Pierce

48) What are the distinguishing fea-
tures of a Butterworth filter?

A Afilter whose product of the series-
and shunt-element impedances is a
constant for all frequencies

B. It only requires capacitors

C. It has a maximally flat response
over its passband

D. It requires only inductors

49) How is the positive feedback
coupled to the input in a Hartley
oscillator?

A. Through a neutralizing capacitor
B. Through a capacitive divider

C. Through link coupling

D. Through a tapped coil

50) What is the major advantage of
a Pierce osciliator?

A ltis easy to neutralize

B. It doesn't require an LC tank circuit
C. It can be tuned over a wide range
D. It has a high output power

51) Why is the Colpitts oscillator cir-
cuit commonly used in a VFO?

A The frequency is a linear function of
the load impedance

B. It can be used with orwithout crystal
lock-in

C. ltis stable

D. It has high output power

52) What is a reactance modu-
lator?

A. Acircuit that acts as a variable resis-
tance or capacitance to produce FM
signals

B. A circuit that acts as a variable resis-
tance or capacitance to produce AM
signals

C. A circuit that acts as a variable in-
ductance or capacitance to pro-
duce FM signals

D. A circuit that acts as a variable in-
ductance or capacitance to pro-
duce AM signals

53) What is a balanced modulator?

A. An FM modulator that produces a
balanced deviation

B. A modulator that produces a dou-
ble sideband, suppressed-carrier sig-
nal

C. Amodulator that produces asingle
sideband, suppressed-carrier signal
D. A modulator that produces a full-
carrier signal

54) How Is the efficiency of a power
amplifier determined?

A Efficiercy = (RF power out/DC
power in) X 100%

B. Efficiency = (RF power in/RF power
out) x 100%

C. Efficiency = (RF power in/OC
power in) x 100%

D. Efficiency = (DC powerin/RF power
in) x 100%

55) What order of Q is required by a
tank-circuit sufficient to reduce har-
monics fo an acceptable level?

A Approximately 120
B. Approximately 12

C. Approximately 1200
D. Approximately 1.2

56) What is the principle of detec-
tion in a diode detector?

A. Rectification and filtering of RF

B. Breakdown of the Zener voltage
C. Mixing with noise in the transition
region of the diode

D. The change of reactance in the
diode with respect to frequency

57) What is the mixing process?

A. The elimination of noise in a wide-
band receiver by phase comparison
B. The elimination of noise in a wide-
band receiver by phase differentia-
tion

C. Distortion caused by auroral prop-
agation

D. The combination of two signals to
produce sum and difference fre-
quencies

58) What are the advantages of the
frequency-conversion process?

A. Automatic squelching and In-
creased selectivity

B. Increased selectivity and optimal
tuned-circuit design

C. Automatic soft limiting and auto-
matic squelching

D. Automatic detection in the RF am-
plifier and increased selectivity

59) What is the primary purpose of
the first IF amplifier stage in a re-
ceiver?

A. Noise figure performance

B. Tune out cross-modulation distor-
tion

C. Dynamic response

D. Selectivity

60) What is a bistable multivibrator
circuit?

A An anp gate
B. An or gate



C. Aflip-flop
D. A clock

61) What is a monostable multi-
vibrator?

A. A circuit that can be switched mo-
mentarily to the opposite binary state
and then returns after a set time to its
original state

B. A “clock” circuit that produces a
continuous square wave oscillating
between 1and 0
C.Acircuitdesigned to store one bit of
datain either the 0 or the 1 configura-
tion

D. A circuit that maintains a constant
output voltage, regardless of varia-
tions in the input voltage

62) What is a nor gate?

A. A circuit that produces a logic 0 af
its output when the input is logic 1 and
vice versa

B. A circuit that does not allow data
transmission when its input is high

C. A circuit that allows data transmis-
sion only when its input is high

D. A circuit that produces a logic 1 at
its output when the input is logic 1and
vice versa

63) What is facsimiie?

A. The transmission of tone-modu-
lated telegraphy

B. The transmission of a pattern of
printed characters designed to form
a picture

C. The transmission of printed pictures
by electrical means

D. The transmission of moving pictures
by electrical means

64) What type of emission is pro-
duced when an amplitude-modu-
lated transmitter is moduiated by a
television signal?

A. F3F
B. A3F
C.A3C
D. F3C

65) How can an FM-phone signal be
produced?

A. By modulating the supply voltage to
a class-B amplifier

B. By modulating the supply voltage to
a class-C amplifier

C. By using a reactance modulator on
an oscillator

D. By using a balanced modulator on
an oscillator

66) How can a singie-sideband

phone signal be produced?

A. By producing a double sideband
signal with a balanced modulator
and then removing the unwanted
sideband by filttering

B. By producing a double sideband
signal with a balanced modulator
and then removing the unwanted
sideband by heterodyning

C. By producing a double sideband
signal with a balanced modulator
and then removing the unwanted
sideband by mixing

D. By producing a double sideband
signal with a balanced modulator
and then removing the unwanted
sideband by neutralization

67) What is meant by the term de-
viation ratio?

A. The ratio of the audio modulating
frequency to the center carrier fre-
quency

B. The ratio of the maximum carrier
frequency deviation to the highest
audio modulating frequency

C. The ratio of the carrier center fre-
quency to the audio modulafing fre-
quency

D. The ratio of the highest audio mod-
ulating frequency to the average au-
dio modulating frequency

68) What is meant by the term mod-
uiation index?

A. The processor index

B. The ratio between the deviation of
a frequency-modulated signal and
the modulating frequency

C. The FM signal-to-noise ratio

D. The ratio of the maximum carrier-
frequency deviation fo the highest
audio-modulating frequency

69) What are electromagnetic
waves?

A. Alternating currents in the core of
an electromagnet

B. A wave consisting of two electric
fields at right angles to each other
C. A wave consisting of an electric
field and a magnetic field at right an-
gles to each other

D. A wave consisting of two magnetic
fields at right angles to each other

70) When the electric field is per-
pendicular to the surface of the ear-
th, what is the polarization of the
electromagnetic wave?

A. Circular
B. Horizontal

C. Vertical
D. Blliptical

71) What is the period of a wave?

A. The time required to complete one
cycle

B.The number of degreesin one cycle
C.The number of zero crossings in one

cycle
D. The amplitude of the wave

72) What is meant by the term an-
tenna gain?

A. The numerical ratio relating the ra-
diated signal strength of an antenna
to that of another antenna

B. The ratio of the signal in the forward
direction to the signal in the back di-
rection

C. The ratio of the amount of power
produced by the antenna compared
fo the output power of the transmitter
D. The final amplifier gain minus the
transmission line tosses (including any
phasing lines present)

73) What is the principle of a trap
antenna?

A. Beamwidth may be controlled by
non-linear impedances

B.The traps form a high impedance to
isolate parts of the antenna

C. The effective radiated power can
be increased if the space around the
antenna “sees” a high impedance
D. The traps increase the antenna
gain

74) What is a driven element of an
antenna?

A. Always the rearmost element

B. Always the forwardmost element
C. The element fed by the transmis-
sion line

D. The element connected to the ro-
tator

75) Why is the physicai iength of a
coaxial cabie transmission iine
shorter than its electricai length?

A. Skin effect is less pronounced in the
coaxial cable

B. RF energy moves slower along the
coaxial cable

C. The surge impedance is higher in
the parallel feed line

D. The- characteristic impedance is
higher in the parallel feed line

76) What factors determine the re-

celving antenna gain required at a

station in earth operation?
{Continued on page 92)
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tand by for a high-tech audio
srour through the contempo-

rary radio listening post! In this
article we'll examine a variety of au-
dio accessories and add-ons includ-
ing speakers, headphones, tape
recorders, automatic recorder con-
frols, active and passive audio filters,
“smart” filters and signal decoders,
and specialized add-ons for the
mobile listening post. In fact, we'll
cover just about anything you can
hook onto your radio’s audio-output
jack. If you're a radio amateur, you
might also pick up some useful audio-
related ideas and tips for your
hamshack.

Why Listening Post Accessories?
A high-quality station receiver with
good selectivity, sen-

sitivity, stability, image '
and spurious-signal re- ‘
jection, and accurate
readouts forms the
heart of any radio in-
stallation, whether for
the SWL, radio amateur,
or scanner buff, How-
ever, no radio is perfect,
and few, if any, come
complete with all the
possible bells and whis-
fles to satisfy every lis-
tening need. To narrow
the gap between
needs and reality, and
to heip enhance and
tailor radio perfor-
mance, there are many
receiver audio add-ons
that you can buy. These
include externa! speakers, head
phones, tape recorders, automatic
recorder controls, audio filters, high-
tech accouterments like “smart” au-
dio filters and signal decoders, and
even specialized accessories for
mobile listening posts. Indeed, if you
look through the various radio-hobby
publications, you'li find many adver-
fisements for such gear. But how does
one separate the gold plating from
the gold? Which accessories are truly
necessary, which are nice to have,
and which are frivolous? While you're
the final judge. in the pages that fol-
low we'll focus on a wide range of
listening-post audio accessories to
help make you more knowledgeable
of whats out there to really improve
and enhance your reception.

<-- SCROLL >

DTMF Test Decoder

External Speakers. Most pieces of
contemporary radio equipment are
small and contain minimal internal
speakers. Typically, the audio quality is
poor, which results in overall poor per-
formance from an otherwise excel-
lent transceiver or receiver. For-
tunately, most equipment has a
provision for an optional external
speaker, and | recommend you ob-
tain the matching external speaker
when you buy the radio as you may
be unable o obtain one Iater once
models change. If you can’t obtain
the matching speaker, you can use
almost any communications speaker
with your radio as long as the imped-
ance roughly matches that of your
set's output, which is usually 8 ohms
or sO.
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Generally you should use commu-
nications-type speakers, as their re-
stricted frequency response is pre-
ferred for speech. High-fidelity speak-
ers, though perhaps of superior
quality, may unduly accentuate low-
frequency hum as well as high-fre-
guency noise and hiss. However, in
certain instances—such as listening
fo very strong, “armchair copy” short-
wave-broadcast stations or scanner
channels—you might opt for high-
fidelity performance. Sometimes, with
hi-fi speakers, you can understand
previously unintelligible background
scanner conversations and enjoy the
full fidelity with which shortwave
broadcasts usually are transmitted.

MoTron Electronics

In that case, consider routing your
radio’s audio to your stereo system.
One ready-made accessory, the Elec-
tron Processing AFBOX-1 hi-fi connec-
tion adapter, lets you do just that.
Connections to the external speaker
jack of the receiver and the hi-fi auxili-
ary input jacks are made with sup-
plied connectors; an isolation trans-
former and passive attenuator are
inciuded. The AFBOX-1 also can be
connected to a VCR for up to 6 hours
of audio recording. it sells for $30 from
Electron Processing, Inc.

Radio headphones. Using good
communications-type headphones
has advantages, too. Many DX (dis-
tant) signals are too obscured and
weak for solid copy on a loudspeaker.
Headphones will help to
pull such signais “out of
1 the mud.” Buy a good
pair of communica-
tions-type headphones
at the start since you
probably will use the
same pair for your entire
listening career.

Switching from speak-
er to headphones can
materially improve the
readability of received
signals and keep dis-
tracting room noise
out—weak signals can
get lost in the ambient
noise that exists be-
't tween a speaker and

your ear. A headset iso-

lates you from your en-

vironment, directing
your attention to the signal.

By bringing the sound directly to
your ear, a headset adds definition. I's
easier to separate two Morse-code
signals or distinguish voices in a head-
set than in a speaker. Also, a headset
can give you the extra “oomph”
needed to hear weak stations be-
cause of typically high sensitivity.

Many beginners grab the closest
set of stereo phones for their radics,
but monaural headphones are usu-
ally best. While most stereo phones
can be used (because they are de-
signed for hi-fi reproduction) their
wide frequency response may ele-
vate internally generated receiver
hum and noise 1o objectionable lev-
els. Also, some lead-switching needs
to be done, or an adapter pur-






