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ARE HARD DISKS IN FOR HARD TIMES?

Remember when hard disks were referred to as Winchester
drives? You can still be under 30 years of age, and go back to
the beginnings of personal computers. It took time for hard
disks to come down to a reasonabile price level. And now that
they are here in 20-, 30-, 40-megabyte, and larger capacities
for home use, hard disks are facing obscurity!

Enter the erasable CD—re-writeable optical media. As 1988
came to an end, Sony announced a magneto-optical disk-
drive system with a removable 5Ys-inch disk capable of storirg
up to 650 megabytes. The new disks no longer require a
micro-laser beam to wallop pulses of coherent light onto a
polished surface, marring it permanently.

The magneto-optical process relies on the ability of a micro-
laser to pinpoint a minute spot on a single magnetized disk.
The disk contains magnetized crystals whose orientation can
be altered when the crystal material is heated. The laser
warms to the spot to its “Curie point,” the point at which the
disk’s magnetic field is reversed. Each field reversal
corresponds to a “0” or a “1,” and each piece of data is
packed closely together as only the micro-laser can do it.

Reading the stored data is practically a reverse effect—a low-
level laser scans the rotating disk, the reflected light changes
polarizations as it passes over magnetic islands (the
physicists refer to that phenomenon as the Kerr effect), and
the detected light is read as digital material. Read-back rates
of 7 to 9-megabits per second are currently possible—
admittedly, that’s a bit slower than a magnetic disk.

Now the big question is, “Should | junk my hard disk and buy
an erasable CD drive?” Not just yet; most of thé newly
developed units are aimed at the business user, who can
afford to pay a price for the unit that will cover the cost,
research and development, and profit. In other words, the
price is high! Wait until the competition gets tight, production
expands, and the market demands low-cost units.

That’s when hard disks are in for hard times.

e

Julian S. Martin, KA2GUN
Editor
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Letters

BASIC ACNAP

I'd like to answer a question that | received

about my article, “AC-Network Analysis Pro-

gram,” which appeared in the October 1987

issue of Hands-on Electronics. To convert

ACNAP to run under Commodore BASIC,

try eliminating the magnitude function

(FNMAG) altogether. Replacing the original

lines with the following ones should do the

trick:

1040 REM

3010 B=SQR(A(I,1,0)"2+ A(1,1,1)"2)

3030 T=SQR(A(K,|,0)"2+ A(K,I,1)'2)

3035 IF T)B THEN B=T : HF =K

3440 MAG = SQR(A(I,N1,0Y"2 + A(I,N1,1)/'2)
James E. Tarchinski

LOST AND FOUND

I would like to build the “Access Two Tone
Dialer” that appeared in the June 1988 issue
of Hands-on Electronics. However, | have
not been able to locate a source for the
TP53130 DTMF touch-tone generator IC.
The company listed in the article’'s Parts
List doesn't seem to exist any more. Do you
know where | can purchase that chip?
S.T
Warren, VT

Companies come in all shapes and sizes.
Some are multi-national, muiti-billion-doliar-
a-year concerns. Others are part-time op-
erations whose place of business is the
owner's garage. Most often, companies who
put together kits of parts for magazine arti-
cles are closer to the latter, and many don’t
even have a business telephone listing (be-
cause there is no one around to answer it
most of the time). Therefore, just because
you can't find a listing in the phone book
or through directory assistance, doesn’t
mean the company doesn’t exist. It only
means that all of your contact with that com-
pany must be through the mails.

That's the case here. The company you
are looking for, Syntronics, is still around and
supplying the IC. However, their address has
changed: the new address is 2310 Sweet-
wood Rd, Nashville, TN 37214. In addition,
the listed alternate, the MM53130, is avail-
able from Jameco (1355 Shoreway Rd.,
Belmont, CA 94002) and elsewhere.

PERSONAL POCKET PAGER

In reference to my article, “Personal Pocket
Pager,” (Popular Electronics, January

1989), please note the following corrections.
In Fig. 6, resistor R16 (immediately below
U2) is incorrectly labeled R6. In the Parts
List for the RF Receiver, resistor R16 should
be 130 ohms, and resistor R14 should be
10 megohms.

I'd also like to thank you for the excellent
comments about Herb Friedman; he will be
missed by all of us.

Dan Becker

JOIN THE CLUB

I'm 17-years old, and have been an elec-
tronics hobbyist and an avid reader of your
magazine for many years. | am also the presi-
dent of an electronics club that was recently
formed at my high school. Popular Elec-
tronics has been an invaluable educational
tool for the construction of projects.

My problem is that no one on the staff at
school knows very much about electronics.
As a result, I'm faced with the great task of
answering every possible question on the
subject that happens my way. | know a few
people in the field, so outside help really isn’t
a problem—but that doesn’t help muchwhen
an answer is expected immediately. Despite
that little difficulty, the club is proving to be
very successful. We recently mounted a light
show for one of the school dances, and we
plan to use lasers later on.

| would greatly appreciate any advice that
any of my fellow readers could give regard-
ing managing and teaching an electronics
club. It might provide even better ways to
help the club explore the fascinating world
of electronics.

John Balderson

2243 Eglinton Ave. E., Apt. 513
Scarborough, Ontario

Canada, M1K 2N2

PAD PROBLEM

| have discovered a problem in the PC-
board pattern in my article, “DTMF Field
Phone,” which appeared in the February,
1989 issue of Popular Electronics. Two
pads that must be kept separate have bled
together. Please alert your readers that the
pad for R4 must not touch the group of pads
that connect to the positive side of buzzer
BZ1. If it does, the buzzer will not sound.

My goal is to always make my project arti-
cles as trouble-free as possible. | hope that
this error hasn't discouraged anyone.

By the way, | grew up reading Popular
Electronics and | am happy to see that you
have revived the name. | am proud to have
had my article published under such a distin-
guished banner.

Sam Allen

HAVES AND NEEDS

A friend of mine receives Popular Electron-
ics; when | visited him recently | had the
pleasure of reading a few issues. The “Haves
and Needs” section prompted me to write
this.

| have some old radios, including a mint-
condition Detrola AM/FM/SW (model TS-
125L), and a Stromberg-Carlson AM/FM/TV
console (model 326). | need to find a sche-
matic for the console, and any other infor-
mation | can get my hands on so that | can
start checking the unit out. As for the Detrola,
although | have the original book that came
with it, it doesn't contain a schematic. If some-
one has either of those schematics, I'd be
very happy to receive a copy!
Joel Lautzenheiser
P.0O. Box 8083
Toledo, OH 43605

| have a question for the readers of Popular
Electronics. | recently purchased a used tube
tester at a swap meet. It was made for the
U.S. Army Signal Corps by the Daven Com-
pany of Newark, NJ; its model number is
I-177-B. | tried to contact the manufacturer
by mail and by phone, but they are no longer
in business. | am looking for an owner's/
operating manual for the unit. Can any read-
ers help me out?
Bob Plante
1032 Oneida
El Paso, TX 79912

I'm looking for any information you or your

readers might have on an oscilioscope. It's

an EICO model 460 that was built from a

kit. I've had it for two years, and I'd like to

be able to use it. Thanks for printing my re-
quest.

Tom Boswell Jr.

38 Sharon Drive

West Pittsburg, CA 94565

A NEW DIMENSION

A small error appeared in my article “Sound
Activated Kaleidoscope” (Poputar Electron-
ics, January 1989). On page 67, in the para-
graph that describes the cylinder that holds
the kaleidoscope to the speaker shouid read:
“...to form a cylinder that's about '/2-inch larger
than the center of the speaker cone...”.
Don Anderson

SEQUENTIAL LIGHT CIRCUIT

| have constructed the “Mini-Marque” circuit
that appeared in the September 1988 issue.
| like it, but | am now interested in a circuit
that would have 24 or 32 LED’s operating
sequentially and continuously. Do you know
where | can obtain such a schematic?
| also wanted to tell you how much | enjoy
Popular Electronics. As soon as | receive
it, | open it and don’t put it down until I've
read every interesting item. Please keep up
the good work.
E.AB.
North Hollywood, CA

Take a look at the “Dice-Roulette Game”
story, which appears elsewhere in this is-
sue. That circuitis designed to light 36 LED's
in sequence; however, as explained in the
article, it can be modified to work with any
number of LED’s. Perhaps that will do what
you seek. =
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[J BP195—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject written for the professional engineer. electronics enthusiast, or others
who want to know more befare they buy. 8 x 10 in.
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Included with each program is a flow chart and a description of what happens.
Notes for converting programs for use on other computers are also included.
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BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
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transistors. high-voltage devices, high-current devices, high power devices.
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GRAMS..... $4.95. A crystal-clear step-by-step guide to writing your own graphics
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[] BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.
Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more.

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

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

[] BP126—BASIC & PASCAL IN PARALLEL.....$4.95. Takes these two program-
ming languages and develops programs in both languages simultaneously.

[[] BP198—AN INTRODUCTION TO ANTENNA THEORY...$6.95
Basic concepts relevant to receiving and transmitting antennas.

[J 225—A PRACTICAL INTRODUCTION TO DIGITAL IC’S..... $5.25. Mainly con-
cerned with TTL devices. Includes several simple projects plus a logic circuit test
set and a digital counter timer.

[J BP170—INTRODUCTION TO COMPUTER PERIPHERALS.....$5.95. Shows how
to use a variety of co computer add-ons in as non-technicai a way as possible.

[] 227—BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS..... $5.50.
How to tackle the practical side of electronics so you can successfully build
electronic projects.

[J BP169—HOW TO GET YOUR COMPUTER PROGRAMS RUNHNING.....$5.95.
Shows how to identify error in program and what to do about them.

[J BP194—MODERN OPTO DEVICE PROJECTS.....$6.25. Crammed with great
projects for the experimenter. Includes sections on Fiber optics, passive Infra-Red
detectors, plus an assortment of miscellaneous projects..

[] BP180—ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILROADS..... $7.50.1t's easy to interface home computers to model
railroad control. The main problem is in interfacing the computer o the system.

[J BP110—HOW TO GET YOUR ELECTRONIC PROJECTS WORKING.....$5.75.
How to find and solve the common problems that can occur when building projects.
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[ BP233—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

{1 BP36—50 CIRCUITS USING GERMANIUM, SILICON & ZENER DI-
ODES.....$5.50. A collection of useful circuits you'll want in your library.

[J BP37—50 PROJECTS USING RELAYS, SCR'S & TRIACS.....$5.00. Build pri-
ority indicators, light modulators, warning devices, light dimmers and more.

d

BP39—50 FET TRANSISTOR PROJECTS.....$5.50. RF ampiifiers, test equip-
ment, tuners, receivers, tone controls, etc.

-

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

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

[ 8P122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction details for
preamps and power amplifiers up through a 100-watt DC-coupled FED amplifier.

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

] BP45—PROJECTS IN OPTOELECTRONICS..... $5.50. Includes infra-red detec-
tors, transmitters, modulated light transmission and photographic appiications.

[J 8BP48—ELECTRONIC PROJECTS FOR BEGINNERS.... $5.50. A wide range of
easity completed projects for the beginner. Includes some no-soldering projects.

[] BP49—POPULARELECTRONIC PROJECTS....
and test equipment projects are alil included.

$5.95. Radio, audio, household

[J PCP104—ELECTRONICS BUILD AND LEARN $9.95; starts off with
construction details of a circuit demonstrator and shows a variety of circuits for
experimenters.

[J BPS6—ELECTRONIC SECURITY DEVICES.....$5.50. Includes both simple and
more sophisticated burglar alarm circuits using light, infra-red. and ultrasonics.

[J 8P59—SECOND BOOK OF CMOS IC PROJECTS..... $5.50. More circuits show-
ing CMOS applications. Most are of a fairly simple design.

[J BP72—A MICROPROCESSOR PRIMER.....$5.00. We start by designing a small
computer and show how we can overcome its shortcomings.

[J BP74—ELECTRONIC MUSIC PROJECTS.....$5.95. Provides the experimenter
with a variety of practical circuits including a Fuzz Box, Sustain Unit, Reverberation
Unit, Tremelo Generator and more.

[J BP91—AN INTRODUCTION TO RADIO DXING..... $5.50. How you can tune in on
those amateur and commercial broadcasts from around the world in the comfort of
your home.

[J BP94—ELECTRONIC PROJECTS FOR CARS AND BOATS..... $5.50. Fifteen
simple projects that you can use with your car or boat. All are designed to operate
from 12-volt DC supplies.

1S Projects
for Beginnara

ELECTRONIC TECHNOLOGY TODAY INC.

P.0. Box 240, Massapequa Park, NY 11762-0240
$0.01to $5.00
$5.0110 10.00

P-489  $50.01 and above

Name $10.01 0 $20.00

Address $20.01 to $30.00
$30.01 to $40.00

City State Zip $40.01 to $50.00

SHIPPING CHARGES IN
USA AND CANADA

.. 8125
.$2.00
.$3.00
.$4.00
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SORRY No orders accepted  Number of books ordered D

outside of USA & Canada
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50 CMOS IC PROJECTS
by Delton T. Horn

Written for the intermediate experimenter
or hobbyist, this book provides practical pro-
jects designed to use CMOS IC's (comple-
mentary metal-oxide semiconductor inte-
grated circuits). CMOS IC’s are popular be-
cause they can function within a wide range
of voltages, are inexpensive, and are read-
ily available on the hobbyist market. In this
book, Delton T. Horn prefaces the projects
with a broad introduction to digital electron-
ics and CMOS IC's.

The projects are all designed to be con-
structed in one or two evenings. Full sche-

matics, including working diagrams and
parts lists are provided, and construction
hints and project variations are offered. A
sampling of the projects includes time-
keeping circuits, music-making projects, bi-
nary circuits, LED flashers, test equipment,
control circuits, signal-generator projects,
and game circuits.

50 CMOS IC Projects is available for $16.95
from Tab Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel. 1-800-233-1128.

CIRCLE 98 ON FREE INFORMATION CARD

including its production, transmission, and
detection. Significant applications, ranging
fromarchitecturalacoustics to medical acous-
tics, are also discussed. The book is de-
signed to provide quick, convenient access
to reliable and up-to-date material for pro-
fessionals, students, and educators.

Following a brief introduction, the book
is divided into sections on basic concepts,
the physics of sound, the measurement of
sound, sound transducers, the control of
sound, applications, sound reproduction,
and human sound production and repro-
duction. Within each of those sections there
are in-depth studies of related topics, each
one written by an expert in that particular
area.

Acoustics Source Book is available in
hardcover for $35.00 from McGraw-Hill
Book Company, 11 West 19th Street, New
York, NY 10011.
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manuals. The text is interspersed with
charts, diagrams, illustrations of typical
screens (showing commands and menus),
and cartoons that novice users will surely
relate to.

The Frozen Keyboard: Living With Bad Soft-
ware is available for $17.95 from Tab Books
Inc., Blue Ridge Summit, PA 17294-0850;
Tel. 1-800-233-1128.
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ACOUSTICS SOURCE BOOK
edited by Sybil B. Parker

This book exaniines the science of sound,

THE FROZEN KEYBOARD:
Living With Bad Software

by Boris Beizer

With the idea that when things get bad
enough, your best bet is to laugh, the author
takes a tongue-in-cheek approach to a se-
rious subject: coping with bad software.
Aimed primarily at frustrated, novice PC
users, the book strives to remove some
of the obstacles they face. It tries to help
the beginner to recognize the difference
between his own errors and those that are
caused by ill-conceived and poorly tested
software. The book is unique in that it pre-
sents a great deal of concrete information
in a non-technical, humorous manner.

The layout is different as well. The first
chapter is an overview af the book; subse-
quent chapters deal with independent top-
ics, and need not be read in order to be
meaningful. A combination glossary/index
does a good job of pointing the reader to
precisely the right spot in the text, while
providing brief explanations of each term.
For those who require a more in-depth ex-
planation, there is a tutorial section that
covers such basic subjects as getting
started, the various hardware components,
installation, and "“bugs” or “glitches.” The
glossary and tutorials keep the main text
from getting bogged down with repetitive
definitions and basic concepts. If the reader
encounters an unfamiliar term, a quick
check of the glossary should clear things
up; further information will most likely be
found in one of the tutorials.

With an insider’s perspective of software,
the book discusses how to rate the quality
of various programs; how and why bugs
exist, and what to do about them; why pro-
grams crash; menu-driven and command-
driven software; and how to interpret user’s

ILLUSTRATED PAGEMAKER
by Phyllis Moore

This book is intended to help readers mas-
ter the skills needed to create typeset-
quality books, brochures, and newsletters
using PageMaker—a desktop publishing pro-
gram that runs under Microsoft Windows
on IBM PC’s and compatibles. Detailed de-
scriptions of all the PageMaker commands
are included, along with examples and prac-
tical suggestions for applying those com-
mands to real situations.

After a brief introduction and an expla-
nation of how to get the program up and

running, the topics discussed are arranged
alphabetically, in “learning modules.” De-
signed to be both a handy reference guide -
and a comprehensive user's manual, the
alphabetic arrangement makes it easy for
experienced users to find what they're look-
ing for quickly. For beginners, there is a
recommended learning sequence; by fol-
lowing that sequence, a beginning user is
guided from the simplest, most-often used
commands through the more advanced,
less common commands.

Each module contains a description of
the typical operations of the command, and
tearn-by-doing exercises. The self-contained
modules (each begins with starting up Page-
Maker and ends with leaving it) can each
be used as an isolated unit, although it is
integrated into the recommended learning
sequence.

Hlustrated PageMaker is available for
$19.95 from Wordware Publishing Inc.,
1506 Capital Avenue, Plano, TX 75074.
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MODERN RECORDING TECHNIQUES
Second Edition

by Robert E. Runstein
and David Miles Huber

The first edition of this book, which was
written to bridge the information gap be-
tween sound engineers, record produc-
ers, and recording artists, has been used
as a teaching and reference manual by thou-
sands of professionals in the popular-
music industry. It introduces readers to re-
cording-studio equipment and controls, and
to. recording techniques and their role in
creating a finished product.

The second edition has been updated
to include information on the latest digital-
recording and -processing techniques, in-
cluding digital mastering to compact disc;
new digital-effects devices; and the equip-
ment, controls, and problems that are en-
countered in modern, multitrack recording
studios. The major shift in studio acoustic
design is discussed, along with the “mar-
riage" of video and multitrack studios.

The central concept of a transducer and
its place in the recording process is ex-
plored, as are amplifier basics, noise re-
| duction, signal processing, microphone tech-
niques, and the conversion of sound en-
ergy into electrical energy. The book ex-
plains the setup, operation techniques, and
procedures used in the process of record-
ing, overdubbing, and mixing, and the the-
ory of disc recording, cassette duplication,
and compact-disc production.

Modern Recording Techniques: Second
Edition is available for $24.95 from How-
ard W. Sams & Company, 4300 West 62nd
St., Indianapolis, IN 46268; Tel. 800-428-
SAMS.
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DIGITAL COMMUNICATIONS
WITH AMATEUR RADIO:
The Complete Book of Packet Radio

by Jim Grubbs, K9EI

If you're a computer enthusiast looking for
new ways to communicate with other hack-
ers, or a ham who wants to expand your
amateur-radio network, packet radio could
be just the ticket. Packet data communica-
tions can be used to exchange anything
that can be digitized—text, images, music,
and voice—at high data-transfer rates. Com-
bining the freedom of radio with the power
of the computer, packet has been likened
to networking without wires, or to a modem
that links computers by radio instead of by
wires.

This comprehensive book presents the
vital information needed to get into packet
radio. For those who are familiar with com-
puters, but not with amateur radio, there
are explanations of amateur-radio links and
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interfaces, as well as packet-radio tech-
nigues, protocols, and licensing. For ama-
teur-radio operators, there is a review of
the basics of telephone-line digital commu-
nications, and how to interface digital equip-
ment and ham gear. For all readers, the
book presents a look at how to get every-
thing connected and actually operating. The

Ko baek

book describes packet-radio accessories,
innovations, and organizations, and ex-
plores packet satellite operation.

Digital Communications with Amateur Ra-
dio: The Complete Packet Radio Book is
published by Master Publishing, Inc., 14
Canyon Creek Village MS 31, Richardson,
TX 75080. It is available at local Radio
Shack stores for $6.95.
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WORDPERFECT 5 INSTANT REFERENCE

by Greg Harvey
and Kay Yarborough Nelson

This book is designed to give WordPerfect
users the essential information needed to
get the most out of version 5, as quickly
as possible. Intended for people who are
familiar with WordPerfect 5’s basic opera-
tions, it provides quick and easy access
to both simple and complex information
whether the user is “stuck” on a certain
function, or just needs a refresher on a par-
ticular procedure.

All WordPerfect commands are featured,
arranged alphabetically. For each one, the
book shows the exact keystroke sequence,
how the command is used, a list of avail-
able options, additional notes, and a refer-
ence to any related functions. There is a
brief discussion of the differences between
version 5 and earlier versions, and appen-
dices cover installation, hidden formatting
codes, and WordPerfect's new macro com-
mand language. All desktop-publishing fea-

(Continued on page 12)

The coming generation...
FRIENDLY
ROB0OTS

By Harry Nelson

“You better ask the Tin Man,
Doy, He's the smart one!”’

“Here’s Shelli. Her specialty
is anything that's deep fried."”

“Besides serving drinks, XDO-4
has an attachment to cut grass.”

“When [ said, *We’ll have breakfast
in bed,” | meant my husband and me!”

“Olfficer, Xyman is okay!
It's my wife that’s run amok.’

“Beep...l cannot answer the door,
madam. It does not speak."”

It was vou who told Robbo to wash
the car and to use a bucket!"



EXPAND YOUR CAREER HORIZONS...

ELECTRONICS
EDUCATION
OF
TOMORROW
TODAY

START WITH CIE.

Microprocessor Technology. Satellite Communications.
Robotics. Wherever you want to go in electronics. .
start first with CIE.

Why CIE? Because we're the leader in teaching
electronics through independent study. Consider this.
We teach over 25,000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.

We offer flexible training to meet your needs.
You can start at the beginner level or, if you already
know something about electronics, you may want to
start at a higher level. But wherever you start, you
can go as far as you like. You can even earn your
Associate in Applied Science Degree in Electronics.

Let us get you started today. Just call toll-free
1-800-321-2155 (in Ohiq, 1-800-362-2105) or mail in
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The CIE Microprocessor Trainer helps you to learn how circuits with
microprocessors function in computers.

the handy reply coupon or card below to:
Cleveland Institute of Electronics,
1776 East 17th Street, Cleveland, Ohio 44114.

AHO-113

c I E World Headquarters

Cleveland Institute of Electronics, Inc.

1776 East 17th Street o Cleveland, Ohio 44114

[ Please send your independent study catalog.

For your convenience, CIE will try to have a representative
contact you — there is no obligation.

Print Name _ _ -
Address . — Apt.
City _ State Zip. -
Age Area Code/Phone No. — =l
Check box for G.). Bill bulletin on Educational Benefits

[ Veteran 7 Active Duty MAIL TODAY!

Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105)
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tures—including mixing graphics and tables
with text, and how to work with columns,
bullets, fonts, and other special effects to
enhance finished documents—are included.

WordPerfect 5 Instant Reference is avail-
able for $12.95 from Sybex, Inc., 2021 Chal-
lenger Drive #100, Alameda, CA 94501.
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UNDERSTANDING EXPERT SYSTEMS
by Louis E. Frenzel, Jr.

Lou Frenzel brings his down-to-earth teach-
ing style and writing skills to the world of
expert systems—problem-solving computer
software that enables computers to reason
like humans. The text is supported by am-
ple illustrations and self-quizzes, and rein-
forced by a glossary, bibliography, and ven-
dor list.

An overview of expert systems explains
the basics of artificial intelligence (Al) and
the broad field of problem-solving comput-
ing, and describes some well-known, pio-
neering expert systems. The book goes

on to examine different types of expert
systems, along with their applications in
business, industry, government, and the
military. It looks at how knowledge can
be represented in an expert system’s knowl-
edge base, and at various search strate-
gies, including breadth-first, depth-first, for-
ward-changing, and backward-changing
searches.

Frenzel describes how expert systems
actually work, exploring their architecture

in detail. An examination of the tools used
in programming’ expert systems includes
the use of conventional programming lan-
guages and the special languages created
to deal specifically with Al needs, such as
LISP and Prolog. The ten steps to follow

in creating an expert system are detailed;
the reader is led through those steps to
create a hypothetical system.

Understanding Expert Systems is available
for $16.95 from Howard W. Sams & Com-
pany, 4300 West 62nd St., Indianapolis,
IN 46268; Tel. 800-428-SAMS.
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AMATEUR RADIO: Theory
and Practice

by Robert L. Shrader

This book is aimed at anyone who wants
to get an amateur-radio license, but has
little or no previous experience in radio or
electronics. It explains the basic theory that
is necessary to pass all of the FCC’s ama-
teur-radio license exams—ifrom the simplest
subjects to the more advanced topics that
the FCC will probably be using to develop
new tests. The information needed to prop-
erly operate an amateur-radio station and
its equipment is also inciuded.

The book opens with a discussion of the
scope of the Amateur Radio Service, the
grades of amateur licenses, and some in-
teresting aspects of amateur radio. Most
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of the other chapters present the basic elec-
trical, electronic, and radio theory that is
needed to pass the written license exams
and that will give the reader a firm under-
standing of modern radio communications.
Each chapter in the book ends with sample
test questions that differ from the official
questions only in wording.

A “how to" section outlines how to send
and receive the required radio code needed
for any of the amateur licenses, and briefly
explains amateur communicating and mes-
sage handling. There is also a condensed
version—in non-technical language—ofthe
FCC amateur-radio rules and regulations.

Amateur Radio: Theory and Practice is avail-
able for $28.95 from McGraw-Hill Book Com-
pany, 11 West 19th St., New York, NY
10011; 1-800-2-MCGRAW.
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AN INTRODUCTION TO
LOUDSPEAKERS
AND ENCLOSURE DESIGN

by V. Capel

A loudspeaker cabinet is much more than
just a box to hold speakers. There are many
types of enclosures and drive units, and

each has its own good points and draw-
backs. This book explores those features
and, in particular, examines what causes
strengths and weaknesses in different en-
closure designs. With an understanding of
the principles involved, readers will be bet-
ter able to make informed choices of loud-
speaker design—or even design their own
loudspeaker enclosures.

The book describes the moving-coil driver
in detail, as well as alternative drivers. Cross-
over units are discussed, including the vari-
ous types, how they work, the distortions
they produce, and how to avoid them.

An Introduction to
Loudspeakers and
Enclosure Design

There are also step-by-step instructions
on how to build a Kapelimeister loudspeaker
enclosure. That design involves unique fea-
tures that overcome many of the disadvan-
tages of more conventional speakers. The
Kapelimeister is a transmission-line speaker
that offers remarkable stereo imaging and
an uncolored musical sound. It takes up
minimal floor space, and is inexpensive to
build.

An Introduction to Loudspeakers and En-
closure Design (Order No. BP256) is avail-
able for $7.95, including shipping, from Elec-
tronics Technology Today, P.O. Box 240,
Massapequa, NY 11762.
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SUCCESSFUL ENGINEERING
A Guide to Achieving Your Career Goals

by Lawrence J. Kamm

Taking engineers a step beyond their tech-
nical classroom training, this book concen-
trates on the intangible, qualitative skills
that are needed to excel in the field of engi-
neering design. It provides solid advice on
ways for design engineers—in such fields
as mechanical, electrical, industrial, and
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Our "Top-of the Line" system. The system
features elements specifically selected to pro-
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cup midranges, (1) #270-035 4" soft dome
tweeter, (1) #260-215 200 watt 3-way cross-
over, (2) #260-265 100 watt mid, tweeter "L’
pad attenuators, (1) #260-300 speaker termi-
nal, and (1) #260-340 grille cloth.
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CALL
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1-800-338-0531
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= UPS chart rate ($2.50 minimum charge). * Hours:
8:30 am - 6:00 pm EST, Monday - Friday. * Maii order
customers, piease call for shipping estimate on
orders exceeding 5 Ibs.
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AMAZING

SCIENTIFIC & ELECTRONIC
PRODUCTS

LANS
Build Yourself — Al Parts Available in Stock

LC7— BURNING CUTTING CO, LASER . . 820,00
RUB4— PORTABLE LASER RA% PISTOL ......... ... $20.00
TCC1— 3 SEPARATE TESLA COIL PLANS TO 1.5 MEV .., $25.00
1061— [ON RAY GUN .. . .$10.00
GRA1— GRAVITY GENERATOR | PHTTYEL .$10.00
EML1— ELECTRO MAGNET COIL GUN/LAUNCHER . .$8.00
KITS

With All Necessary Plans

MFT3K— FM VOICE TRANSMITTER 3 MI RANGE . .$49.50

VWPM7K— TELEPHONE TRANSMITTER 3 Mt RANGE . ... $39.50
BTC3K— 250,000 VOLT 10-14" SPARK TESLACOIL ... .. $249.50
LHC2K— SIMULATEQ MULTICOLOR LASER Lo 84450

BLSTK— 100,000 WATT BLASTER DEFENSE QEVICE ... ... $69.50
ITMIK— 100,000 VOLT 20" AFFECTIVE

RANGE INTIMIDATOR _...........................569.50
PSP4K— TIME VARIANT SHOCK WAVE PISTOL .$59.50
STATK— ALL NEW SPACE AGE ACTIVE PLASMA SABER ... $59.50
MVP1K— SEE IN DARK KIT $199.50
PTGI¥K— SPECTACULAR PLASMA

TORNADO GENERATOR T . .$149.50
ASSEMBLED

With All Necessary Instructions
BTC10— 50,000 VOLT-WORLD'S SMALLEST TESLA COIL .. $54.50

LGU40— 1MW HeNe VISIBLE RED LASER GUN .. .. $249.50
TAT30— AUTO TELEPHONE RECORDING DEVICE ... 824.50
GYP10— SEE IN TOTAL DARKNESS IR VIEWER ... $349.50

LISTI0— SNOOPER PHONE INFINITY TRANSMITTER ... §169.50
IPG70— INVISIBLE PAIN FIELD

GENERATOR MUTLI MODE ’ .$74.50
® CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS
HUNDREDS MORE AVAILABLE FOR $1.00 OR USE OUR
PHONE FOR “"ORDERS ONLY' 603-673-4730.

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRODUCTS
ELATJS ?)EE POSTAGE PAID. SEND CHECK, MO, VISA, MCIN
S FUNDS.

INFORMATION UNLIMITED
P.0. BOX716DEPT. HO AMHERST, NH 03031

Electronics Library

EARN YOUR

THROUGH HOME STUDY

Our New and Highiy Effective Advanced-Place-
ment Program for experienced Electronic Tech-
nicians grants credit for previous Schooling and
Professional Experience, and can greatly re-
duce the time required to complete Program and
reach graduation. No residence schooling re-
quired for qualified Electronic Technicians.
Through this Special Program you can pull all of
the loose ends of your electronics background
together and earn your B.S.E.E. Degree. Up-
grade your status and pay to the Engineering
Level. Advance Rapidly! Many finish in 12
months or less. Students and graduates in all 50
States and throughout the World. Established
Over 40 Years! Write for free Descriptive Lit-
erature.

COOK'’S INSTITUTE

OF ELECTRONICS ENGINEERING

@IE 4251 CYPRESS DRIVE
E  JACKSON, MISSISSIPP] 39212
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chemical engineering—to capitalize on their
natural abilities, adapt to on-the-job pressures,
and plan rewarding career paths.

The book describes how to cultivate in-
ventiveness while developing an eye for de-
signs that combine guality, reduced cost, re-
liability and simplicity. It demonstrates how
to design within the constraints imposed by
budgets, legal contracts, specifications, and
other practical considerations. Keeping up-to-
date is essential; continuing formal studies,
and using consultants, vendors, and librar-
ies are examined as ways to broaden the
engineer's knowledge base. There is also
a strong focus on dealing with people—
company politics, the art of persuasion, ethi-
cal dilemmas, efficient use of time, making
smart career choices, and coping with cor-
porate accountants are some of the human
factors covered in the book.

The author considers “‘successful” engi-
neers to be those who produce the best de-
signs of which they are capable; get those
designs accepted and used, are well re-
warded in terms of money, position, and se-
curity; and enjoy their work. The advice he
presents is based on his own fong engineering
career; the text is filled with real-life exam-
ples and anecdotes.

Successful Engineering: A Guide to Achiev-
ing Your Career Goals is available in
hardcover for $39.95 from McGraw-Hill Book
Company, 11 West 19th Street, New York,
NY 10011; Tel. 1-800-2-MCGRAW.
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available from Radio Shack, and tips are
included on soldering, finding parts, and
general construction techniques. The ba-
sics of theory, design, and application are
explained, and readers are encouraged to
adaptthe circuits for their own specific needs.

Enhanced Sound: 22 Electronics Projects
for the Audiophile is available for $9.95
from Tab Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel. 1-800-233-1128.
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ENHANCED SOUND: 22 Electronics Projects
for the Audiophile

by Richard Kaufman

Here’s a book for anyone who's looking
to get better sound from his audio systems
without spending a lot of money. But sav-
ing money isn't the only benefit—some of
these projects simply aren’t commercially
available.

All of the projects presented are designed
to boost the performance and capabilities
of different types of audio systems. They
include a practical infinite-slope crossover
network using pole-zero cancellation, com-
puter programs for designing speaker en-
closures, indoor FM antennas, rhombic an-
tennas, multiple-pole feedback filters, and
stereo-image enhancers. Also included are
a surround-sound decoder, an auxiliary in-
put switch, tone controls, a shuffler, an am-
plifier-bridging circuit, and helical antennas.

While some previous kit-building experi-
ence might be helpful, those readers who
are complete beginners will find all the in-
formation needed to build each project. Any
printed circuit boards that are called for are

THE ILLUSTRATED DICTIONARY OF
ELECTRONICS:Fourth Edition

by Rufus P. Turner
and Stan Gibilisco

More than 27,000 terms used in today’s
electronics can be found in this reference
book. The comprehensive dictionary in-
cludes all practical electronics and com-
puter terms. The fourth edition has been
updated to reflect the newest advances in
the field.

The 650-page book includes over 450
detailed drawings and diagrams, along with
the textual definitions. It also features ta-
bles and data on those subjects that are
most often consulted for projects and ex-
periments. There are Fahrenheit/Celsius tem-
perature-conversion charts and English/
metric and metric/English conversions for
units of measure of energy, power, and vol-
ume. lllustrations of schematic symbols are
included. Tables and data charts include
resistor-color codes; mathematical signs,
symbols, and operations; and electronic ab-
breviations.

The lllustrated Dictionary of Electronics:
Fourth Edition is available for $23.95 from
Tab Books Inc., Blue Ridge Summit PA
17294-0850; Tel. 1-800-233-1128. ]
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““The real computer error happened
when it placed you in this class!"’




New Products

To obtain additional information on new
products covered in this section from the
manufucturer. please circle the item’s code

number on the Free Information Card

EMERGENCY CB RADIO

Midland’s Model 77-909 is a 40-channel,
emergency CB radio. It is small enough
to stow easily in a glove compartment or
under a car seat, and a one-touch Channel-
9 memory button provides instant access
to the emergency-communications chan-
nel that can bring help quickly on the road.

The 77-909's has ETR frequency con-
trol for pinpoint channel-tuning accuracy,

fully variable squelch control, and a high-
intensity green LED readout system. Sepa-
rate up and down channel-selector buttons
with two speeds provide fast tuning. The
unit includes a built-in condenser micro-
phone for improved audio transmissions,
a pre-tuned telescopic antenna with mag-
netic-mount base, and a rugged vinyl car-
rying case.

The 77-909 emergency two-way radio
has a suggested retail price of $149.00
For further information, contact Midland In-
ternational, Consumer Products Division,
1690 North Topping, Kansas City, MO
64120.
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the power flowing through the master out-
let, so that when any equipment that is con-
nected to the master outlet is switched on,
the other four outlets are switched on si-
multaneously. That allows the monitor—or
whatever peripheral is plugged into the mas-
ter outlet—to serve as a convenient control
point for the entire workstation, while the
surge-suppressor strip and power cords are
hidden neatly out of sight.

The RW-500 offers computer-grade pro-
tection in the normal mode (line-to-neutral),
and in both common modes (line-to-ground
and neutral-to-ground). It responds in one
nanosecond, and has a maximum energy
dissipation of 480 joules, 160 in each mode.
The surge suppressor's clamping thresh-
old is 225-volts peak, and it is rated for a

maximum transient voltage of greater than
6,000 volts. '

The UL-listed RW-500 remote surge sup-
pressor has a suggested retail price of
$99.90. For further information, contact
Perma Power Electronics, 5601 West How-
ard Avenue, Chicago IL 60648.
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HEAVY-DUTY DMM'S

Beckman Industrial’s HD153 is one of their
HD150 Series of 3'/2-digit, auto-ranging digi-
tal multimeters. Offering hands-free usage
and audible signaling, those heavy-duty me-
ters are designed to go anywhere, under
all conditions. Beckman claims that the
DMM's are rugged enough to survive a 10-
foot drop to concrete; they warranty the
meters against outside contamination for
five years and for two years against other
damage (except in the case of abuse).
The meters are designed so that the user
can keep his hands and eyes on the job.
The HD153 features a “Skyhook™ that can
be flipped out from its back so that the me-
ter can be hung up, as well as a tilt stand.
With the auto-ranging feature, after func-
tion selection the proper range is set auto-

REMOTE SURGE SUPPRESSOR

The Model RW-500 remote surge suppres-
sor from Perma Power Electronics protects
a computer workstation from transient
surges on the power line, and permits the
entire system to be turned on or off from
the computer monifor switch.

The surge suppressor has five outlets—
a master and four auxiliaries. Its design
incorporates a unique circuit that monitors

KeproClod

The Power
and
The Glory

1-800-325-3878
1-314-343-1630 MO

For the dealer nearest you.

by Kepro Circuit Systems, Inc. Tm

Kepro Circuit Systems, Inc.

— e

Make PCB’s In Your Home!

KeproClad™ gives you the power to
produce industrial quality printed circuit
boards at home. PCB’s you can use for
nearly any electronic construction project
— from simple power supplies to
sophisticated lasers. And when you’re
done, you’ll know the glory that comes
from top performance assured by the use
of KeproClad PCB’s.

KeproClad is the quick, easy and inex-
pensive system for production of quality
printed circuit boards. KeproClad has all
the supplies and instructions you need to
create professional boards at home.

All KeproClad products are safe, easy

to use and come with an unconditional
guarantee. When you want to build the
best, choose KeproClad. KeproClad gives
you the power. You get the glory.

For your free KeproClad catalog and
name of the KeproClad dealer nearest
you, call Kepro.

630 Axminister Drive, Fenton, MO 63026-2992
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matically by an internal microprocessor and
readings are presented audibly. By listen-
ing to the continuous tone, which is propor-
tional to the magnitude of the reading, the
user does not have to look at the meter.
The HD153 also points out intermittents by
emitting a “crackling” sound as they are
detected—faster than the information would
appear on any DMM display. Using stan-
dard test leads, the HD153 detects the pres-
ence of most standard logic signals, and

alerts the user with a beep. The combina-
tion of those features is intended to make
the HD 153 “attention-free.” (On those oc-
casions when hands-on usage is preferred,
the unit is light, compact, and comfortable
to hold.)

The DMM features DC-voltage ranges
of 200mV, and 2, 20, 200, and 1500 volts,
with resolution of 100V and accuracy is
0.25% + 1 digit (4% + 1 digit for 1.5-KV
range). AC voltage ranges are 200mV, and
2, 20, 200, and 1000 volts, with resolution
of 100pV and accuracy of 75% + 3 digit
+ 300 nV (for the 45Hz-1kHz band) and
2.0% + 7 digit + 300uV (for the 1 kHz-
2kHz band). AC- and DC-current ranges
are 20mA, 200mA, and 10A with resolution
of 10 pA.

The HD 153 digital multimeter—complete
with battery and fuses installed, a spare
250mA/600V fuse, test leads, and opera-
tor’'s manual—has a suggested retail price
of $199.99. For further information, contact
Beckman Industrial Corporation, Instrumen-
tation Products Division, 3883 Ruffin Road,
San Diego, CA 92123-1989.
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strontium magnets, a carbon-fiber-blend
polypropylene cone woofer, and a titanium
dome tweeter, for a full range of audio re-
sponse.

The TS-U160Qis a6'/2-inch, two-way, door-
mount speaker that offers 100-watts maxi-
mum power and features a frequency re-
sponse of 30 to 30,000 Hz and a sensitivity
rating of 89 dB. The 5'/s-inch door-mount
TS-U130 is rated at 60 watts and has a
measured frequency response of 37 to
30,000 Hz and 88-dB sensitivity.

All of the “Sound Series” speakers are
built using an injection-molding process that
aligns carbon-fiber particles and improves
cone rigidity, resulting in smooth reproduc-
tion of both mid-range and high frequen-
cies. A high-quality L/C crossover network
insures proper frequency distribution. The
tweeters use magnetic fiuid in the voice

coil for improved linearity and reduced har-
monic distortion, and a concealed lead wire
to avoid interference with woofer movement.
The speakers are styled to blend attrac-
tively with automobile interiors.

The TS-U160 and TS-U130 car speak-
ers have suggested retail prices of $180.00
and $150.00, respectively. For further in-
formation, contact Pioneer Electronics
(USA) Inc., 2265 E. 220th Street, P.O. Box
1720, Long Beach, CA 90801-1720.
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HIGH-END CAR SPEAKERS

The models TS-U160 (pictured) and TS-
U130 represent the top of Pioneer’s “Sound
Series” line of car speakers. Aimed at high-
end buyers, both speakers feature dual-

HIGH-DEFINITION TUNER/AMPLIFIER

Nakamichi's Model TA-3A is a 75-watt, high-
definition tuner/amplifier that is designed to
be the focal point of a complete audio/
video home-entertainment system. it ailows
existing Nakamichi customers to upgrade
their systems without replacing their cur-
rentcomponents, and features STASIS out-
put circuitry and unified system remote con-
trol. The unit provides remote control of a
CD player and two cassette decks (includ-
ing azimuth control on decks with an azi-
muth-control feature), as well as arm-chair
control of power; volume; muting; and sta-
tion, band, and source selection.

The TA-3Aaccesses three external audio/
video sources (Video 1, Video 2, and Tape-
2/VCR) and three audio-only sources (CD,
Phono, and Tape 1) as well as its own AM/
FM stereo tuner. Pre-Out/Main-In jacks al-
low the user to connect a surround-sound
processor, a subwoofer, or other audio sig-

nal-processing equipment at the ideal point
in the signal path. A video output is pro-
vided to drive a viewing monitor.
Independent selectors permit viewing and
listening to one source while copying an-
other;the “Record-Out” selectorallows audio/
video recording from either video source to
the Tape-2/VCR output, and two-way audio
dubbing between the Tape-1 and the Tape-
2/VCR equipment. Both the video-monitor
and the VCR-record outputs are buffered
by discrete 3-stage wideband video amplifi-
ers for optimum recording and viewing.
The tuner/amplifier features a quartz-
synthesized AM/FM stereo tuner with 10
station presets and a choice of manual or

auto-seek tuning. The tone controls’ effect
is purposely limited to the extremes of the
audio range so that substantial boost or
cut can be applied there without altering
the midrange response. Other features in-
clude audio mute and variable loudness
contour that tracks the reduction in bass
and treble hearing sensitivity as the listen-
ing level is reduced.

The TA-3A uses a STASIS output con-
figuration; it neither requires nor uses
“global” feedback to reduce distortion. That
makes the amplifier inherently stable with
every loudspeaker, and keeps its output
impedance uniform with frequency-result-
ing in a louder and cleaner amplifier that
can drive “difficult” speakers.

The TA-3A high-definition tuner/amplifier
has a suggested retail price of $795.00.
For additional information, contact Naka-
michi America Corporation, 19701 South
Vermont Avenue, Torrance, CA 90502; Tel.
800-421-2313; in California, 800-223-
1521; in Canada, 800-663-6358.
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SOLDERING STATION

Leads Metal Products’ ENDECO Model
7100 is a temperature-controlled soldering
station. Temperatures are set quickly and
accurately with a push-button thumb-wheel
control, and temperature control is main-
tained through a closed-loop thermocou-
ple sensor.

The Model 7100 is designed to solder
at 20W, which is 450°F to 700°F. However,
due to its 20W/40W switching ability, the
station has adequate thermal capacity to
handle larger lugs and leads. It meets or

-
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exceeds Mil. Spec. WS 6536E para 3.2.3,
with a 3-wire ground to prevent potential
differences greater than 2 mV at the solder
tip. Resistance reading from tip to ground
is less than 20 ohms, and =10° of prese-
lected temperature at idle is guaranteed.

The unit is housed in a sturdy, industrial,
nylon-coated steel case. Every unit is fac-
tory calibrated and tested, and carries a
one-year warranty on the temperature-
control unit.

The ENDECO Model 7100 temperature-
controlled soldering station costs $265.00.
For further information, contact Leads Metal
Products, Inc., 5127 East 65th Street, Indi-
anapolis, IN 46220.
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CASSETTE DECK

Sansui’s D-X301i cassette deck, featuring
the company’s exclusive Computerized
Dual Function Control (CDFC), provides an
impressive array of computerized functions
including 20-song Automatic Music Program
Search (AMPS), bi-directional music scan,
and two repeat modes.

Designed to easily handle the dynamic
range of compact discs, the D-X301i offers
both Dolby B/C and HX-Pro for noise-free
dubbing. Also featured are a fine-bias ad-
justment control to set the deck according
to the type of tape being used, and a switch-
able multiplex filter.

Sansui's CDFC design concept allows
the addition of extra features without add-
ing separate controls for each. The result
is a clean, uncluttered look. The front panel
has a minimum number of controls; each
performs multiple functions. Besides the 20-
song AMPS, the unit offers other comput-
erized functions, such as tape lead-in, auto

I RS
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record mute, bi-directional music scan, re-
peat of a single song or all songs, and mem-
ory stop. The D-X301i interfaces with other
Sansui components for complete remote-
control operation. Its frequency response
is 30 to 20 kHz (= 3 dB), and its signal-to-
noise ratio is 75 dB (Dolby C).

The D-X301i cassette deck costs
$339.95. For more information, contact San-
sui Electronics Corporation, Home Audio
Division, 1250 Valley Brook Avenue,
Lyndhurst, NJ 07071.
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PORTABLE CELLULAR PHONE

With the addition of its optional battery and
carrying-case system, the Nokia M-10 cel-
lular telephone becomes truly portable. The
Portable Kit comes with a gray Cordura
carrying case, a cigarette-lighter adapter,
and a swivel antenna. The battery has a
pouch that matches, and snaps onto, the
carrying case. Together, with the M-10, it
all adds up to a complete, modular port-
able system.

The Nokia M-10 includes 832-channel
capacity, hands-free operation, and A/B sys-
tem select. The handset's LCD display and
16-key pad are backilit for evening use. The
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With MCM Electronics Your

FULL SERVICE
Electronic Parts Supplier

High-Quality Products are a/f you'll find in MCM Electronics’ giant
catalog. Never any “low-test” items to “knock™ down our
reputation — or yours/

A Huge Assortment of over 11,000 items keeps you “on the road”
to success, whatever your needs may be!

Great Values on every item, with a commitment to quality.
Exceptional Service means we'll keep you “pumped-up” with all
the help you need...when you need it!
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For Your FREE subscription to our MCM Electronics Catalogs

CALL TOLL-FREE 1-800-543-4330

MCM ELECTRONICS

650 CONGRESS PARK DR.
CENTERVILLE, OH 45458-4072
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display indicates system select, electronic-
lock status, roaming, no-service indication,
alert, in use, and “select” (used prior to
activating any of the phone’s functions).
The phone also features a call timer, single
keystroke redial, unanswered-call indica-
tor, and touch-tone compatibility (DTMF)
to allow use of such special services as

voice mailboxes, answering machines, and
an external speaker jack.

The battery provides up to four hours
of standby or 20 minutes of talk time. A
one-hour “quick charge” provides 80% of
the power. The battery can be attached—
in its pouch—for complete mobility, or re-
moved for simple car-to-car transfers and

operation (powered through the cigarette-
lighter adapter).

The M-10 cellular telephone has a sug-
gested retail price of $875.00. The com-
plete Portable Kit and battery has a sug-
gested retail price of $170.00. For more
information, contact Nokia-Mobira Inc.,
2300 Tall Pines Drive, Suite 100, Largo,
FL 34641.
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DUST REMOVER

Chemtronics’ E-Series Ultrajet gas duster
offers high purity, low toxicity, and inert-
ness in a non-flammable and environmen-
tally safe formula that meets Environmental
Protection Agency ozone-safety standards.
It quickly and safely removes dust, lint, and
oxide particles from electronic equipment,
including computers and automated office
equipment; optical surfaces; and precision
mechanisms.

E-Series Ultrajet delivers powerful jet
blasts for cleaning electronic systems. it
offers a higher-gauge pressure (120 PSI)
than conventional dusters. Ultrajet is non-
abrasive; it won't contaminate or scratch
surfaces, and leaves no residue.

Here’'sam
the active treasuge
hunter and electro
hobbyist:

on enhancing and
adapting equipment for
your treasure hunting
needs;

the latest in detector
technology.

Discover...
Western & Eastern Treasure.

Call us today and say, “Send my FREE SAMPLE ISSUE of
Western & Eastern Treasures.” If| like it, I'll pay just $13.95
for 12 more issues (13 in all — $11.40 off the newsstand price).
If not, I'll cancel and owe nothing. My first issus is absolutely

Call 1-800-435-0715
In IL: 1-800-892-0753 rtRsere

FREE.
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One tree can make
3,000,000 matches.

One match can burn
3,000000 trees.
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It is packaged in 12-ounce cans that fea-
ture extra-wide, push-button valves for im-
proved flow control, and an extension tube
for precise application. For high-volume us-
ers, E-Series Ultrajet duster is also avail-
able as a complete, reusable system. The
system includes a surgical-grade chrome
trigger valve for precise flow control; a rigid,
4-inch stainless-steel nozzle; a final filtra-
tion disc for maximum contamination con-
trol; a flexible, 36-inch extension hose for
hard-to-reach areas; and a refillable can.

E-Series Ultrajet costs $5.45 in 12-
ounce cans; the reusable system costs
$24.50 (12-ounce refills are $5.00). For
more information, contact Chemtronics, Inc.,
681 Oild Willets Path, Hauppauge, NY
11788; Tel. 800-645-5244.
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EPROM ERASER

Contact East’'s Palmerase is an EPROM
eraser that is designed for field-service and
for engineering applications where space
is at a premium. The compact unit meas-
ures 4- x 2- x 2-inches and weighs just 7
ounces.

The fast-acting Palmerase can erase a
single EPROM in less than three minutes.
it has a built-in tray that can accommodate

/ PALI‘I};
Rag,

X

one 24- or 28-pin EPROM, with 600-mil
pin spacing. The unit operates at 110-volts
AC.

The Palmerase EPROM eraser costs
$49.95. For more information, write to Con-
tact East, 335 Willow Street South, P.O.
Box 786, No. Andover, MA 01845, L]
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How to build a high-paying career,
even a business of your own,
in computer programming.
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CARL BARONE,
NRI PROGRAMMER /ANALYST

Start with training that gives you
hands-on programming experience
—at home and at your own pace.
Training that begins with BASIC,
then continues with Pascal, C, and
COBOL-today’s hottest computer
languages. Training that even
includes a powerful IBM-compatible
computer, modem, and program-
ming software you keep.

Start with real-world training.
The kind of training only NRI
provides.

Now with NRI’s new at-home training
in Computer Programming, you can be
one of today’s highly paid, creative
team of computer wizards who give
computers the power to carry out an
astonishing range of business, profes-
sional, and personal applications. Now,
with NRI, you can be a computer
programmer, ready to build a high-
paying career —even a business of
your own —making computers do
anything you want them to do.

The only programming course
that includes a powerful
computer system and
software you keep.
Unlike any other school, NRI gives
you hands-on programming ex
perience with a powerful IBM-
compatible Packard Bell com- | &
puter system, including 2400 . :

baud internal modem, 512K RAM,
disk drive, monitor, and invaluable
programming software — BASIC, Pas-
cal, C, and COBOL—all yours to keep.
You get the experience and the
know-how, the computer and the
software to get to the heart of every
programming problem, design imagi-
native solutions, then use your choice
of four key computer languages to
build original, working programs.

No matter what your background,
NRI gives you everything you
need to succeed in programming,
today’s top-growth
computer career field.

You need no previous experience to
build a successful programming career
with NRI training. Indeed, your NRI
lessons start by walking you step by
step through the fundamentals, giving
you an expert understanding of the
programming design techniques used
every day by successful micro and
mainframe programmers. And then
the fun really begins.

B
[\

C, and COBOL. Then, rounding out
your training, you use your modem to
“talk” to your instructor, meet other
NRI students, even download pro-
grams through NRI’s exclusive pro-
grammers network, PRONET.

Your career in computer
programming begins with
your FREE catalog from NRI.

For all the details about NRI’s at-home
training in Computer Programming,
send the coupon today. Soon you'll
receive NRI’s fascinating, information-
packed, full-color catalog.

Open it up and you'll find vivid
descriptions of every aspect of your
NRI training. You'll see the computer
system included in your course up
close in a special, poster-sized foldout
section. And, best of all, you'll find out
how your NRI training will make it
easy for you to build that high-paying
career—even a business of your own—in
computer programming.

You master today’s hottest computer languages, gaining the skills you need to
bulld programs for a wide varlety of real-world applicatlons.

With your personal NRI instructor
on call and ready to help, you use your
computer and software to actually

design, code, run,
debug, and
document
programs in
BASIC, Pascal,

Send for your NRI catalog today.
It's yours, free.

If the coupon is missing, write to us at

the NRI School of Computer Program-

ming, McGraw-Hill Continuing Educa-

tion Center, 4401 Connecticut Avenue,

NW, Washington, DC 20008.

IBM is a Registered Trademark of the IBM Corporation
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”R’ School of Computer Programming

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

YES! Please rush me my FREE catalog describing NRI’s
at-home training in Computer Programming.

K
&l
]

NAME

{please print) AGE

ADDRESS

Only NRI glves you an IBM-compatible computer with modem,

and COBOL—all yours to keep!

512K RAM, disk drlve, monltor, and software—BASlC, Pascal, C, I CITY/STATE/ZIP
—

5413-049

Accredited by the National Home Study Council
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Think
Tank

OP-AMP APPLICATIONS

he mail keeps pouring in, and the

Fips Books keep going out. We
even got a letter from one reader who
became so entranced with the idea of
the Fips Book that he wanted to know if
he could buy a copy at his local news-
stand. Well if you really want one, but
don't want to submit a circuit to this
column, we could probably sell you
one if you wrote in asking for it and
enclosing a check or money order for
$7.50, plus $2.00 for postage and han-
dling in US funds. (Sorry, no order will be
shipped to locations outside of the
U.S.A. and Canada.)

There’s nothing wrong with that, of
course. But the easier way is to submit
an original schematic and write-up.
S0, just in case you're keeping score,
chalk up one Fips book the hard
way—paid for!

This month, we've got a nice assort-
ment of projects all based on op-
amps (short for operational amplifiers).
You're going to find some good ap-
plications here, all for circuits you can
easily build, and make good use of
once you've assembled them. That’s
the important part of our game, too.

You not only get to occupy your time
in a worthwhile hobby, but when
friends see what you've put together
and ask where you got it, you can hon-
estly (and pridefully) tell them that you
built it yourself. That has happened so
often that I've leamed to etch more
than one circuit board at a time. Sure
as shootin’, somebody’s going to ask
me to build one for them too.

After building my own, | place the
extra circuit boards into an envelope,
mark them for what they are, and then
when the need arises, I'm all set. But
now, let's take a close look at what we
have available for this month...

Scratch Filter. Byron, even with the
coming of compact disc, there are still
a lot of old-fashioned record players
around, and we all know how they can
decay records with each play. The first

By Byron G. Wels

time you play one of the old-type
discs, the stylus begins to knock the
highs off. The smart listener tape rec-
ords each brand-new disc on the first
play. Still, in time, you start to get
scratching, making the records almost
annoying fo listen to. Annoyance is not
the reason that we listen to music!

This scratch filter not only removes
some of the scratch noise, it also re-
moves some of the annoyance. See
Fig. 1. The circuit is built around an
LM3900 quad op-amp (U1), which
contains four Norton or current-dif-
ference amplifiers. The LM3900 differs
from conventional op-amps, in that
the output responds to relative input
currents instead of input voltages.

The schematic shows only one
channel for simplicity. The other is es-
sentialty the same; it simply uses the
other two sections of the quad unit in
an identical circuit. Op-amp W-ais an
inverting buffer stage with unity volt-
age gain, which establishes that the
active filter is fed from a low source
impedance and functions properly. In
the inverting mode, resistors Rl and R3
set voltage gain at unity.

The non-inverting input is set with a
bias current from the positive supply
and via a series resistor (R2) has a val-
ue of about double the resistor con-

nected between the output and the
inverting input (R3). That value is not
super critical, and the nearest stan-
dard-value resistor can be used for R2.

Op-amp W-b serves as a unity volt-
age-gain buffer and is used as the
basis for a conventional 12-dB-per-oc-
tave active filter. Resistors R6, R7, and
R8 bias U-b and set its input imped-
ance and voltage gain to the required
values. That's the same as the inverting
mode. The ratio of R6to R8 is what sets
the amplifier's voltage gain. Any
change in input voltage will change
the current to the non-inverting input if
R6 and R8 are of the same value.

By. it works and works well. | hope |
can look forward to receiving one of
the Fips books. I've heard from others
that it's fun reading!

—Marvin Rosen, Bronx, NY

Marv, the only comment I'd like to
make on your circuit, is that it will prob-
ably be noise-sensitive if there’s noise
onthe supply lines to the non-inverting
inputs from R2 and R7. I'd suggest that
any readers who elect to build this cir-
cuit make sure they power it from a
low-noise power supply. The only alter-
native is to take the bias currents
through decoupling networks rather
than directly from the + supply. And
yes, your Fips book is on the way. | know
you're going to like it!

Central Image Canceler. “Sure she
sounds better than me!” my daughter
said while listening o a stereo record-
ing of a famous singer. “She’s got a 16-
piece orchestrabacking herup!” Well,
no way am | about to hire a 16-piece
orchestra to back up my daughter’s
singing!

Then | realized that the soloist is cen-
ter stage, and by eliminating the cen-
ter, | also eliminate the singer's voice.

AN —o7 o +8V
R2 s1
68K
s ON/OFF
2 1.8MEG
R4 RS R6 1
22K 22K MEG 14
AV —— A “63) N 1/4 LM3300
@ Y123
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¢
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Fig. 1. The Scratch Filter is built around a LM3900 quad op-amp (Ul).



The following circuit works, and now
my daughter can sing along with the
band, without hearing the soloist!

Look at Fig. 2. The circuit has fo mix
the two channels which have to be
180° out of phase so the signals that
form the center-stereo image is can-
celed out. Those signals usually ap-
pear in phase. Resistor R3 biases the
non-inverting input of U from a center
tap formed by resistors Rt and R4, and
capacitor C3. Resistor R4 and capaci-
tor C3 along with potentiometer R6
form a negative-feedback circuit that
establishes the closed-loop voltage
gain of W at unity. The signal is inverted
between the input and output.

Signals applied to the right input are
coupledtothe non-inverting input of U
through C4 and attenuating resistor RS.
Resistors R3 and R5 make up a 6-dB
attenuator so once again there is unity
voltage gain between the input and
the output. However, the right input sig-
natl is not inverted.

Therfore, a signal appearing at both
inputs is phased out by the circuit and
will not appear at the output. Even if
the two input signals are at slightly dif-
ferent levels due to different source im-
pedances, you can still adjust for full
cancellation by carefully tweaking R6.

Anyway, with this unit, my daughter
puts on a record or tape, and plugs in
her mike and sings along withy the
band. | suppose that this unit could just
as well be used where any solo instru-
ment is used, such as a clarinet, sax, or
trumpet solo, just so the soloist is stand-
ing center stage. Got a Fips book
handy?

—George Frackson, New York, NY

George, looking over your circuit, I'd
venture to say that with a steady-state
tone applied to the inputs, you'd prob-
ably get alot of attenuation, but witha
complex input signal, a lot of assorted
frequencies, and the phase shift that
occur in the circuit, you might not get
quite as much. However, with the pot
adjusted for optimum, you should get
about 60 dB and that should be more
than enough to keep your soloist
happy. And yes, it's also enough to get
you a copy of the Fips book. | know
you'll enjoy it.

Simple Function Generator. This
handy circuit can output sine, square,
and triangular signals of from 15 Hz fo
25 kHz in three ranges. The circuit is
more than adequate for most hobbyist
test benches. An output-level control

lets you set voltages from zero to the
maximum.

Look at Fig. 3. The circuit is built
around an 8038 function generator
that produces the triangular and
squarewave oufputs directly from an
oscillator. The triangular output is then
processed to develop the sinewave.
While that method doesnt provide a
sufficiently low level of distortion to let
you make distortion measurements on
audio gear, the degree of purity is high
enough for frequency-response tests
and a lot of other audio analysis.

Three switched capacitors, C2-C4,
set the circuit’s frequency range via
switch S1. Variable resistor R9 and re-
sistor R provide the voltage for control-
ling the charge and discharge rates of
the timing capacitor selected. Re-
sistors R4-R6 control the charge and
discharge currents. Resistor RS can be
adjusted to provide a 11 mark/space
ratio.

Byron, | can't say that this is the
handiest ool on my own test bench,
but since |'ve put it together, it seems to
find a lot of use around the place. | sure

AL
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hope it gets me a copy of the Fips
book, since I've worked long and
hard. Now I'm going to get away from
the typewriter and back to my solder-
ing iron, with which I'm a lot more com-
fortable!
—Ben Sable, Kean, NH

Okay Ben!ljust feel we ought to add
that circuits using the 8038 usually
need a voltage of around 18 volts, but
we found that this one works well with
as little as nine volts. If you're going to

put the circuit fo alot of use, it might be
a good idea to use a heftier battery.

Battery Monitor. A friend of mine,
many, many years ago, took the car-
bon rods out of three dry cells and
sharpened them fo a point at one end
using a pencil sharpener. He then
drilled¥s-inch breather holes in each of
the three battery caps in his car, and
stuck a rod info the enlarged hole so
the pointed tip of the rod just touched
the- electrolyte.

Using the old grid clamps we had on
radio tubes, he aftached each rod to
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Fig. 2. The Central Image Canceler allows you 1o eliminate the vocal portion of an audio
signal, while leaving the instrumental portion.
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Fig. 3. Built around an ICM8038 function generator, the circuit can produce triangle
wave, squarewave, and sinewave output signals.

a panel on his dashboard fitted with
small pilot lamps. He explained that
this would tell him not only about the
guality of each cell, but whether or not
additional electrolyte was needed. It
was, on the surface, a good idea. But
in use, a wet cell gives off hydrogen
gas. The first time he hit a bump, the
electrolyte parted company with the
rod, asmall spark was generated, and
he was parted from his battery. What a
mess that was!

However, this circuit does the job
right. It uses four LED's that switch on if
the supply voltage falls below preset
thresholds, which were set at about 10,
11, 12, or 13 volts. The circuit is built
around an MC3302 quad comparator
(see Fig. 4). One comparator from the
MC3302 package is used to form
each stage of the circuit. Each stage is
almost identical to the others except
for the value of the Zener diodes used.

The load for the output of U-ais LEDA,
along with its series current-limiting re-
sistor R4, There is no output current limit-
ing in each stage’s output. Discrete
components are used to make sure
the maximum allowable 20-mA output
isn't exceeded.

The inverting input of W-a is taken
from the supply line throygh the volt-
age divider formed by resistors R and
R2. The voltage to the inverting input
changes with changes in the supply
voltage and it probably will not ex-
ceed 01 volt. This bias voltage goes to
the inverting input of each com-
parator.

Comparator UW-a’s non-inverting in-
put is provided by the supply lines
through Zener diode D with load re-
sistor R3. Usually, the supply voltage
should be a few volts or more above
the avalanche voltage of D1 and two
volts should be present at the non-in-
verting input of W-a. That means the
output of W-a is switched off and LEDA
is not tumed on.

If the supply falls below about 10
volts, D1 stops conducting and the volt-
age to the non-inverting input falls be-
neath the bias voitage of the inverting
input. The output of W-a switches on,
lighting LED1. Incidently, any Zener di-
ode with the proper voltage rating can
be used for M-D4 (which are rated for
10, 11,12, and 13 volts, respectively). |
happened to have had the ones
shown on hand.

—Jerry Hathaway, Duluth, MN

Okay Jerry. | just wanted to point out
to the readers that all four of the W
comparator stages operate the same



way, the only difference being in the
rating of the Zener diodes they select. If
you plan to mount this (for example) in
your car, you only need to wire up a
single stage. The car's battery voltage
never changes! And by the way, score
one Fips book!

Audio Millivolt Meter. If you're at all
interested in hi-fi/stereo, sooner or later
youre going to wish you had one of
these, so you might as well build it now,
and have it on hand when it’s needed.
Check out the circuit in Fig. 5. Op-amp
Utis used as a non-inverting, unity-gain
buffer that gives the circuit a high-input
impedance of about 1 megohm,
which assures that circuit does not
load down the unit youe testing.

Capacitor C4 couples the output of
Ut to asimple attenuator, which is used
to provide a loss of 0 dB, 20 dB, or 40
dB. depending on the setting of switch
3! (the range switch). The circuit’s sen-
sitivity is 10-volts rms for full-scale de-
flection, so the attenuator gives
additional ranges of 100-mV and 1-volt
rms. The attenuator output is con-
nected through capacitor C5 to a
common-emitter amplifier (), which
has a high-voltage gain of 40 dB.

To get linear scaling on the meter,
we have to use an active-rectifier cir-
cuit buit around U2. That IC is con-
nected so that its non-inverting input is
biased to the 0-volt bus viaR7. Capac-
itor C6 couples the output of 1 to the
non-inverting input of U2; C7 is the
compensation capacitor for U2.

The voltage gain of U2 is set by the
difference in resistance between the
output and the inverting input, and the
resistance between the inverting input
and the ground bus. One resistance is
made up of the diode-bridge rectifier
(D1 to D4), the other by resistor R8.

It may not seem necessary for a cir-
cuit such as this to have a high perfor-
mance level, but it does have a
frequency response that's almost flat
to about 200 kHz and the least-sen-
sitive range is 1-volt rms.

The circuit is powered by a dual 9-
volt supply, and is forgiving of varia-
tions in supply voltages. You can actu-
ally use anything from =6 voltsto =10
volts. Use a regulated supply to avoid
small fluctuations that could affect
changes in s gain.

—Marvin Holf, Madison, Wi

Thanks, Marv, However, |I'd like to
add that U2 doesn’t have a par-
ticularly wide bandwidth at low signal
levels, but when there are large signal

levels at the output, it has a better fre-
quency response than most other op-
amps. That can be a great advantage
in many applications, since it makes
the unit less prone to instability from
stray feedback than other op-amps.

Microphone Preamp. Most low-im-
pedance microphones are cheap,
and almost all produce low output lev-
els—in the few-hundred microvolt
range. Usually you can raise the outout
levels through amplification, but that
always seems to intfroduce signal-to-

noise ratio problems and distortion. In
addition, such preamps usually don't
offer treble cut or any equalization.
The circuit shown in Fig. 6 offers a
voltage gain of up to 700 dB, bringing
the output of almost any low-imped-
ance dynamic microphone to 1-volt
rms or better. The signal-to-noise ratio
(SNR) is usually better than -60 dB. Op-
amp W has a low noise level, and are
used in the inverting mode. Op-amp
U2 is used in the non-inverting mode.
Resistors R2 and R3, and capacitor
C2 act as a center tap on the supply
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labor. Many accessories avaitable for all | v.1100A100MHz  O.T. 1mV sens. Delayed Sweep, CRT Readout, DVM, Counter
scopes. ¥-1150 150MHz _ Q.T. 1mV sens Delayed Swoes, Cursor Meas. DYM, Counter 3535

20MHz Dual Traca OscII|oscope
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FREE DMM
with purchase of

35MH2z Dual Trace Good to 50MHz

- $495

MO 1251 MO-1251/1252 Scope M0-1252
M " CRT
CFER SCOPE PROBES N 14?:';‘;’:\‘;?33&; 9
« Built In e e |+ 6KV Acceleration Voltage
component tester | < oo ,:im . + 10ns Rise Time
TV Sync BNC connectar * X-Y Operation « Z Axis

» Delayed Triggering Sweep

Top quality scopes at a very reasonable price. Comalns all desired features. Two 1x, 10x probes, diagrams and manual. Two year guarantee.

Fully Regulated, Short circuit protected with
2 Lirrit Cont., 3 Separate supplles

XP-660 with Anaiog Meters $175

Fully‘regula(ed and
short ¢ircult protected
XP-575 without meters $44.95

: True RMS 4% Multimster with  |Digital Capacltance Meter| Digital LCR Meter
o Digit Multimen [E0l  Capacitance and >
— - oot [ Transisor Teter CM-1550 LC-1800
$135 $55 CM-1500 S5 o $58.95 | .- $138
1 anges
@Eunctions § 05% DC Accuracy " Reads Volts, Ohms, i .1pt-20,000ufd e
::«:'%Ztgnd 1% Resistance &~ # Current, Capacitors, " se/ basic accy Si’{,’: _\",12283‘:
¥ % basic ace f|| with Freq. Counter .l. 2'# Transistors and 5 Zero control +®  Res 01-20M
3% digit LCD and deluxe case waist Diodes with case |owwmwes  with case S—
AC Clamp-Dn Bench DMMS 50MHz Logic Probe Solderless Breadboards | Low Cost Multimeter
Current Adapter LP-700 | o — M-1600
§7-265 = $23 00 pns $18| =~ $25
! 350 pins §25 3% digit LCD
$22 9436 1% DC Accy
1000A AC | M-3500 5 M4 5175 2860 pins 5(35 10A Scale
Works with $12 —_— ave color | & Auto zero
ont DMM | 50ty T e e Logic Pulser LP-600 $23 | ozse amomm ™ *°" b
B
Wide Band Signal Generators 3'2 Dlgit Probe Type DMM Function Gener;tor Oecade Blox
= $6-9000 $129 M-1900 - Blx | ploloy
RF Freq 100K-450MHz $41 R o600 | e @ 8T
=/ AM Modulation of 1KHZ < ST $28.95 - $18.95
&l s  Variable RF outout #9610 Resistor Biox
- Convenient one hand operation with batterias| Provides sine trl,squ wave | 47 ohm 1o 1M & 100K pot
S$G-9500 with Digital Display Measures DCV, ACV, Ohms. and case | From 1Hz to 1MHz #9620 Capacltor Blox
and 150MHZ built-in Freq Cir $249 Audible continuity check, Data hold AM or FM capability 47pt to 10MFD
Digital Triple Power Supply XP-765 | Quad Power Supply XP-580 | 10MHz XT 100% IBM® Compatible
s249 $59.95 |5 Year $595
Warranty "'F'"""‘ MODEL
0-20V at 1A 2.20V at 2A
0-20V at 1A 12 at 1A PC-1000
5V at 5A 2, 5V at 3A

5V at 5A

Four- Funcllnn Frausncy Counters

~ F- 1000 1 2GH
A

Anratash F1oo1zomn 3
| o tzoun /7 e

o—
Fvequency Period, Totallze,

Sett Check with High Stabilized Crystal Oven
Oscillator, 8 digit LED display

WE WILL NOT BE UNDERSOLD!
UPS Shipping: US 5%

($10 Max) IL Res,, 7% Tax M3l

GF-8016 Function Gensrator
g with Fraq. Counter

Pulse,

S¥ Sine, Square, Triangle

Freq Counter .1 - 10MHz
GF-8015 without Fraq. Meter $179

C & S SALES INC.

1245 Rosewood. Deerfield, IL 600
(800) 292-7711 (312) s41 07Ill

~<T50W Po Powel wer Supply
+5/10MHz Motherboard +256K Ry
+8 Expansion Siots Elpandabia to 840K
+Math Compressor Slots  »Manochrome Monitor
360K Floppy Drive «Monographic Video Card
«AT Style Keyboard «Parsllel Printar Port

FREE spreadshast and word procassor

3.3MS DOS and GW Basic add $75

15 Day Money Back Guarantee
2 Year Warranty

WRITE FOR FREE CATALOG

$239

Ramp, .2 to 2MHz

CIRCLE 9 ON FREE INFORMATION CARD
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| BUILD-IT BOOKS |
| FOR EXPERIMENTERS |

Modern Op-amp 4[] BP106—MODERN OP- I
Projects

I AMP PROJECTS . ...
-

| &

| \“

|

|

$5.75. Wide range of build- I
[] #223—PROJECTS p

it projects that use op-
amps. Easy to build board
layouts provided for most. A
variety of projects of all
kinds are included.

USING THE CA3130 . . ..

$5.00. 50 different ways to
I put this op-amp to work in-

cluding audio, RF, test
I equipment, household and
I miscellaneous projects.

4 ] BP44—IC 555 PROJ-
ECTS. . .. $5.95. Included
are basic and general timer
circuits, automobile and
model railroad circuits,
alarms and noise makers,
as well as a section on 556,
558, and 559 timers,

[J #224—50 CMOS ICP
PROJECTS . ... $5.25.
These ICs are suitable for
an extraordinary range of
applications. This book
shows you just how much
you can do with them.

<[] BP59—2ND BOOK OF
CMOSIC PROJECTS. . . .
$5.50. Still more ways to
use these versatile devices
None of these projects over-
lap those in book #224.
The pair make a wonderful
circuit reference set.

(1 BPB4—DIGITAL ICH

PROJECTS . ... $5.50.

Both simple and more ad-

I vanced projects to help the
reader develop a knowl-

edge of the workings of digi-
I tal circuits. A number of
I board layouts are included.

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

SHIPPING CHARGES IN USA AND CANADA

—
!
I
I

$0.0110 $5.00 ...$1.25 $30.01 to $40.00 $5.00
$5.011010.00 ... $2.00 $40.01 to $50.00 $6.00
I $10.01 to $20.00 $3.00 $50.01 and above $7.50
$20.01 to $30.00 $4.00
| SORRY, No orders accepted outside of USA and |
Canada

I Total price of merchandise. . .. ..
I Shipping (see chart) . . .

Subtotal. . . ... .. ey =
ISaIesTax (NYSonly). ... ..

Total Enclosed . . .

Name
I Address I
City State Zip I

THINK-TANK

and are used to bias the non-inverting
input of W. Resistors R1 and R4 are the
negative-feedback network, which
setthe inputimpedance at about 1000
ohms and the closed-loop gain to
about 40 dB.

Potentiometer R7 serves as a gain
control and couples a DC-bias volt-
age to the non-inverting input of U2.
Resistors RS and R6 set the audio-volt-
age gain of U2 at about 27 dB, but C4
provides 100% negative feedback
(and unity voltage gain at DC). The

output of U2 is, therefore, biased to half

the level of the supply voltage.
The device selected for U2 features
a very low noise level and it should be

redlized that the noise performance of

U2 isn't as important as the noise level

produced by W, since any noise pro-
duced in W will be amplified by U2.
—Bob Small, Enid, OK

Bob, this is an extremely interesting
circuit, and will solve a lot of problems
for people who plan to use teensy-
weensy electret microphones! Nice
job, and your Fips book is on the way!

Slide Show Timer. Sometimes, when
you're doing a slide show for friends,
you have to be more of ajuggler than
anything else! But this liftle circuit (see
Fig. 7) takes some of the burden off
you, by automatically changing the
slides at pre-set intervals. You can set
the interval from about five to 30 sec-
onds. A relay operates the slide-
change mechanism.

Op-amp U forms a sort of Schmitt
frigger. Resistors R1 and R2 bias the
non-inverting input (pin 3) of U to half

+V

D1 D2 D3 4 ps
%szvaacmv K gzvesc11v X ezvsscrv | & gzvasciav
™ LED3
\}* ) TIL209 N \
L
3 RS R10
1.8K 1.8
4 ¢ [ [
1/4 MC3302P 1/4 MC3302P 1/4 MC3302P
bn2 € R3 P < R7 < RS
31000 $47¢ 1 $ix $ 4K
-

Fig. 4. This Battery Monitor contains four LED’s that are set to switch on if the supply
voltage falls below any of the preset thresholds, which were set at 10, 11, 12, and 13 volts
by Zener diodes DI through D4, respectively.

]

P4 & ey
c11 <£ns €7 ¢ D2 D3
' $ 56K 68pF 1N4148  1N4148
Pt ¢
RS M1
c4 1.2MEG 1002A
! 33 Av‘v‘v
IN 6 ¢ P
m 72 e o1
TCGBSTM 21K [10mv NE531| 1N4148 | 1N4148
100mv® S
—0 I_‘
R3 < C5 a1
1002 ¥ W1 33 eeraaa - $m
10K <
ov
::Rd
L1 i

[1Y

Fig. 5. In the Audio Millivolt Meter, integrated circuit Ul is used as a non-inverting, unity-
gain buffer to provide a high input impedance, ensuring that circuit doesn’t load down the

unit under test, throwing off the reading.
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Fig. 6. This phono preamp offers a voltage gain of up to 700 dB, with a signal-to-noise

ratio (SNR) of usually better than -60 dB.

the supply voltage. Feedback resistor
R3 increases or reduces the bias to pin
3, depending on whether the output of
W is high or low.

When power is first applied to the
circuit, C2 has a zero charge and the
inverting input of the op-amp is at a
lower voltage than its non-inverting in-
put. When the output of U is high, C2
begins to charge through R5 and D1, It
takes about one second for the
charge on C2 fo reach the same volt-
age as that at the non-inverting input
of U. At that time, the output of W be-
gins a negdtive swing.

Because of the positive feedback
through R3, the voltage at the non-
inverting input is reduced and the out-
put goes more negative. The voltage
at the non-inverting input is at about ¥a
of the supply voltage and C2 begins to
discharge through the resistor bank.

The resulting pulses are fed to the
base of & (configured as an emitter-
follower buffer stage), which is used to
activate relay Ki. Transistor & is neces-
sary because op-amps usually have
an output current in the 20-mA
range—which is too low to activate
the relay.

—Bamey Selwyn, Tulsa, OK

You know Bamey, when | first saw
your circuit, | wondered why you didn't
just use a current-sensitive relay for the
output and save the transistor. But
you've explained that problem away
very nicely. Nice job, and your Fips
book is in the mail.

That's a “wrap” for this month
(whewl!), but | hope you guys will keep
sending your pet circuits and descrip-
tions to Think Tank, Popular Elec-
tronics, 500-B Bi-County Blvd., Farm-
ingdale, NY 11735, Catch you on the

The timing is controlled by Ré. rebound. [ |
o7 o +9V
f s1
2Rl ON/OFF
< R3
2 100K o
AVAV‘V
01
8C108
3 7
+
o TN 6
& 100 2 /7'39’ \
4
R4
$R2 v > SV 3
< YYY L
< 100K D1 < 220K 82K
1N4148
-
c2 bt 4
100 T

4

Fig. 7. The Slide Show Timer, built around a 741 op-amp, can be set to chunge frames at
intervals that can be varied from about 5 to 30 seconds.

Put Professional Knowledge and a

COLLEGE DEGREE

in your Technical Career through

Add prestige and earning power to
your technical career by earning
your Associate or Bachelor degree
through directed home study.

Grantham College of Engineering
awards accredited degrees in

electronics and computers.

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

Grantham offers two degree pro-
grams—one with major emphasis
in electronics, the other with major
emphasis in computers. Associate
and bachelor degrees are awarded
in each program, and both pro-
grams are available completely
by correspondence.

No commuting to class. Study at
your own pace, while continuing
on your present job. Learn from
easy-to-understand lessons, with
help from your Grantham instruc-
tors when you need it.

Write for our free catalog (sce ad-
dress below) or telephone us at
(213) 493-4423 (no collect calls)
and ask for our “degree catalog.”

Accredited by
the Accrediting Commission of the
National Home Study Council
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College of Engineering
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There is a way to get help when you
need it. The American Home Satellite
Association. An organization created

exclusively to protect and enhance your
fbr he ‘? , , enjoyment of your satellite TV system.
° Take our toll free “Helpline; for example.

From locating satellite signals to locating
a reputable dealer, help is just a phone

. call away. AHSA provides educational

- - ) videotapes and informative books, too. At
' - - very special member prices.

Plus, 10 times a year, AHSA's official
newsletter, Sky Eeport, will bring you the
latest word on products, legislation,
programming, and more. Not to mention
reviews of new products and services. And
that’s not all AHSA has in store for you.

-

)

in
{3

Programming shouldn't cost a fortune.
With AHSA's group buying power,

you can save On premium Services,

superstations and basic programming

services. Enjoy savings on ‘accessories,

equipment, and programming guides, too.

You're not alone anymore!

With your voice behind us, AHSA is
promoting legislation to guarantee fair
access at reasonable prices. Addressing
zoning and piracy issues. Even sending
expert witnesses to Congressional
hearings. Join other dish owners around
the nation, and become a force to be
reckoned with.

0] Rush my free information Kit.
Name

Address ____ .

City State Zip

[1 Sign me up right away and send
my complete membership Kit.
0 Check enclosed for $36 (made out to AHSA)
Billmy [IVISA [JMasterCard

Card *
Exp. Date
Authorized Signature
X
30-day Money Back Guarantee
%4 Return completed coupon to:
American Home
Satellite Association, Inc.,
™ Suite 800, 500 108th Ave. NE,
. Bellevue, WA 98004-5560
American Home Or call Toll Free

Satellite Association  1-800-321-AHSA (2472).
CA




Do those lucky numbers keep
eluding you. Build this lucky-number selector
circuit and change your luck!

toes, and birth dates trying to

come up with a winning combina-
tion of numbers for your favorite lottery
without much success, let our Lucky
Loftto Selector do the picking for you.
The circuit can be programmed by a
simple wiring change to select num-
bers in three of your favorite lottery
games by merely rotating a selector
switch.

Naturally there’s no guarantee that
the Lucky Loffo Selector will pick the
winning combingtion, but it will help
take the drudgery out of coming up
with the numbers every time a new
game comes to town.

The circuit is designed around three
low-costIC’s, and to keep it simple, the
numbers are indicated by individual
LED's instead of complicating the cir-
cuit with additional IC’s and support
components that would be needed to
drive a seven-segment display. In fact,
once you become accustomed to
using the circuit, the readout scheme
used in this project will seem like a
natural path to follow in the numbers
game,

A three-pole, three-position switch
allows up to three different lottery sys-
tems to be hard-wired into the circuit.
As shown, in the schematic diagram of
Fig. 1. ours is programmed so switch
position ™" allows numbers1to 33 to be
selected; in position "2” numbers 1 to
40; and in the third position, numbers 1
to 47,

And because the circuit draws very
little current, it can be powered by a

I f you've run out of fingers, thumbs,

BY CHARLES D. RAKES

standard 9-volt, transistor-radio bat-
tery.

How It Works. The schematic di-
agram for the Lucky Loffo Selector is
shown in Fig.1. Two gates (half of a 4001
quad, 2-input Nnor gate), 1-aand U-b,
are configured as a simple oscillator
circuit. Switch S2 (a normaily-open
pushbutton switch) is connected
across the two inputs of W-a, making it
function as an inverter,

When $1is depressed, a positive volt-
age is applied to pins1 and 2 of W-qa,
causing it to output a low. That low is
then applied to both inputs of W-b
(which is also configured as an inver-
ter), causing it o output a high.

The output of W-b then travels along
two paths. In one path, a portion of the
output signal is fed back through C1,
after which the signal again splits, with
a portion of the feedback signal going
to the input of W-b and the rest to W-q,
causing the circuitto oscillate at about
18 kHz.

In the other path, the output of W-b is
fed to the clock input of U2 (a 4017
decade counter) at pin 14. Integrated
circuit U2 counts each pulse and lights
up an LED to indicate its position as it
goes on its merry way. After counting
ten pulses, U2 pin 3 goes high, causing
LED1 (which represents the numeral 0)
fo light.

The output of U2 at pin 3 is also fed to
the cleck input of a second 4017 de-
cade counter, U3, causing it to ad-
vance one count, That causes U3 pin 2
to go high., lighting LED11, which repre-

Popular
Flectronics

APRIL 1989

sents a1. Together, the two lighted LED's
represent the number ™0.”

Transistors & and Q2, along with
W-c determine the maximum number
indicated for a given position of S3.
When the bases of both &1 and Q2 go
high, grounding pins 8 and 9 of H-c, a
high is applied to U2 at pin 15, causing
it to reset to zero. With S3 in position 1,
the circuit counts to a maximum of 33;
in position 2, the maximum count is 40;
and in position 3, the maximum count
is 47.

The base of Y is connected through
S3 to pin10 of U2, which goes high only
when the number 4 digit is lit. The base
of Q2 is connected to pin 7 of U3,
which only goes high when the
number 3 lights.

At the count of 33, pin 7 of U3 goes
high, tuming on transistor Q2, which
then pulls pin 8 of W-c low. Transistor
remains off until the count tries to go to
34, when pin 10 of U2 goes high. Atthat
point, both transistors are tumed on,
grounding both inputs to W-c. With
both inputs to W-c tied low, its output
goes high, resefting U2 and the count-
ing process is repeated. The transition
time is so very fast that the number 34
never shows up on the display.

6861 NHdY
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Fig. 1. The Lucky Lotto Selector is built around three readily available CMOS IC’s and
uses a rather simple switching arrangement 1o force the circuit to reset dfter the

maximum count is reached.

Switch §3-c is configured to reset U3
at the proper count. With S3 in position
1. the reset input of U3 is connected to
pin 10 of U3. That allows numbers be-
low 40 to be counted and displayed.
When U3 tries to count fo 4, a reset
pulse is applied through S3 to the reset
input of U3 at pin 15, causing the count
fo start over.

Programming S3 for any lottery sys-
fem with a maximum number of less
than 50 is easy. Lets fake, for example,
a lottery that uses the numbers 1 to 47.
Starting with S3-a, connect the posi-
fion-1 terminal to the output pin of U2
that is one digit higher than the digit
you want to count to.

In other words, we want the count to
reset at 48. So S3-a position 1 connects
to pin 9 (output 8) of U2, Switch S3-b,
position1, connects to pin 10 (output 4)
of U3. Switch S3-c position 1 also con-
nects to pin 10 of U3. Sounds compli-
cated? Noft really if you follow the
scheme outlined and study the three

e 4 INCHES

|

o

Fig. 2. Here is a full-scale template of the printed-circuit pattern used by the
author. Printed-circuit construction makes assembly of the project simple and also

helps to cut down on wiring errors.

systems shown in the schematic di-
agram of Fig. 1.

The circuit can also be expanded to
accommodate Lotto 54 (New York's
bi-weekly, multi-million dollar lottery

game) by connecting a fifteenth LED
o output 5 (pin1) of U3. Of course, you'll
also have to figure out which switch
contacts go where.

Let's take a look at how that's ac-
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Fig. 3. Once you’ve etched your own printed-circuit board (or obtained one from the sup-
plier given in the Parts List), install the components using this diagram as a guide.

PARTS LIST FOR THE
LUCKY LOTTO SELECTOR

SEMICONDUCTORS

U1—4001 quad two-input nor gate

U2, U3—4017 decade counter/divider

Ql, Q2—2N3904 general-purpose NPN
silicon transistor

LEDI-LED14—Jumbo light-emitting
diode (any color)

RESISTORS

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

R1, R2—10,000-ohm

R3, R4—4700-ohm

R5—47,000-ohm

R6, R7—1000-ohm

CAPACITORS

C1—0.0015-pF, 100-WVDC, mylar or
similar

C2—47-pF, 16-WVDC, electrolytic

complished, using the number 54 as
an example. Starting with $3-a, con-
nect switch position1to U2 pin 5. Switch
position 1 of S3-b should be connected
to pin 1 of U3, and wire pin 15 of U3
through S3-c¢ to pin 5 (output 6). That's
all there is to it—and it doesnt take a
genius to figure it out.

ADDITIONAL PARTS AND MATERIALS

B1—9-volt transistor-radio battery

S1-—SPST miniature toggle switch

S2—Normally closed pushbution switch

S3—3F3T rotary switch

Printed-circuit or perfboard materials,
enclesure, IC sockets, battery and
snap connector, wire, solder,
hardware, etc.

A complete kit of parts (excluding the
enclesure) is available for $29.95
(postage paid); printed-circuit board
only for $9.95 (postage paid) from
Krystal Kits, PO Box 445,
Bentonville, AR 72712. Al Arkansas
residents please add appropriate sales
tax. Please allow 6 to 8 weeks for
delivery.

Building Your Own. Since the circuit
is as uncomplicated as you can get
and the component count is low, al-
most any construction scheme will do,
although using a printed-circuit board
will certainly make the project easier
fo put together. However, if you choose
to use the perfboard approach, IC

sockets would be a worthwhite addi-
tion. In any case, study the schematic
diagram, photos, and the parts layout
before starting construction.

The author’s prototype unit was buiit
on a printed-circuit board; see Fig. 2
for details. If you opt to go the printed-
circuit route, follow the parts-place-
ment diagram shown in Fig. 3 for com-
ponent positioning and orientation. Be
particularly careful when installing the
transistors (&1 and Q2). If those compo-
nents are misoriented, the circuit will
give some strange results: Forinstance,
incorrectly installing @ or @2 would
result in U2 not resetting at the proper
time, if at all.

The off-board wire connections ap-
pear a little confusing (and they are).
Your best bet here is to take your time
and (perhaps) use some sort of color-
coding scheme—the use of multi-col-
ored insulated hook-up wire is recom-
mended.

The author’s prototype was housed
in a plastic cabinet, measuring about
6 x 3 x ¥ainches, but any similar size
cabinet will do. The 14 LED’s, and the
three switches may be arranged in
any pattern desired. Just remember

(Continued on page 100)
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ice-Roulette

lectronic dice and roulette
E wheels have long been popu-
lar projects for electronics ex-
perimenters. The Dice-Rouleffe Game
presented here combines the two proj-
ects into one; because its a roulette
wheel that gives the same odds as a
pair of traditional six-sided dice.
Thirty-six LED’s are arranged around
the wheel, each labeled with a
number from 2 to 12. Pressing the spin
switch starts the wheel spinning—actu-
ally, the wheel stands still and the LED's
light in rapid sequence to simulate
spinning. Release the spin switch, and
the spin slowly comes 1o a stop, leav-
ing just one randomly chosen LED lit.
The spin and suspenseful spin-down
are generated by a CMOS voltage-
controlled oscillator. High-speed
CMOS outputs directly drive the LED's
at 20 milliamps, giving a bright dis-
play. And the circuit can easily be
customized for any number of LED's,
spin frequency, or spin-down time
you'd like.

Build an exciting game that
combines the thrill of
roulette with the odds of
a crap shoot!

BY JAN AXELSON & JIM HUGHES

inside Dice-Roulette. A complete
schematic of the Dice-Roulette Game
is shown in Fig.1. In the circuit, W clocks
a series of decade counters (U3-U7).
Integrated circuit W is a 4046 phase-
locked loop (PLL), here used for its
VCO (voltage-controlled oscillator).
The output at pin 4 of W is a square
wave whose frequency is determined
by R2, C2, and the voltage at pin 9.
Resistor R2 and capacitor C2 deter-
mine the spin frequency, or the fre-
quency of the signal at pin 4 when S2 is
pressed. With the components shown,
the spin frequency is around 350 Hz.
Switch S2 ties pin @ of W1 1o V+ to
initiate spinning. Pin @ provides the

o
>
=

control voltage forthe VCO. When S2is
released, the voltage at pin 9 de-
creases slowly as C1 discharges
through R1. As the voltage at pin 9 falls,
the frequency at pin 4 also decreases.
Figure 2 illustrates that effect. When pin
9 has dropped to about1volt, the VCO
stops oscillating. With the component
values shown in Fig. 1, the circuit takes
about five seconds to come to a stop.

The PLL provides clocking pulses for
a 36-step counter made from five
74HC4017 decade counters. Figure 3
shows the operation of one 74HC4017.
When enabled and clocked, the out-
puts go high in sequence for one clock
period each. A high on pin 13 of any
counter stops it, freezing all outputs in
their current states A high on pin 15
resets the counter, causing pin 3 to go
high and the other 9 outputs to go low.
(There’s also a carry output, though it
isn't used by the Dice-Roulette Game.)

The five 74HC4017's really make up
one counter with 36 outputs. The wheel
may be at any position—with any of
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the LED’s lit—when the spin switch is
pressed. For simplicity, assume that the
wheel starts with LED1 on, and all the
other LED's off. On the first clock pulse
at pin 14 of U3, pin 3 goes low, fuming
LED! off, and pin 2 goes high, lighting
LED2.

Succeeding clock pulses light LED's
3-9insequence, thenpin110of U3 goes
high. That disables U3, But at the same
time, U2-a now allows U4 to be
clocked. Light-emmiting diodes 1017
light in sequence, then LED’s 18-25,
26-33, and 34-36, as U5, U6, and U7
are clocked in sequence.
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Resetting the Counters. Affer LED 36
lights, the next clock pulse resets U3
_ and the ccunt starts again at LED1. To
g get the circuit ready to count again,
- N CRIALI P U4-U7 are also reset at this time. The

__/ high on pin 3 of U3 causes fransistor
el fo saturate, bringing pin 3 of the xor
gate in U low. Pin 2 of W then goes
high, resetting U4. Pin 3 of U4 in tum
resets US, U5 resets U6, Ub resets U7,
and U7 resets U3.

Note that the xor gate used in reset-
fing is actually part of W. The gate is
normally used as a phase comparator
for the IC’s phase-locked loop. Since
we don't need the phase comparator
to use only the VCO in W, we can press
the gate into service elsewhere. (By

us
74HC4017

12

| 3@” CLK

1/4 74HC08 1 tying one input high, we're actually

u7 ) .

" 14HCA017 p using the gate as an inverter.)
o EN " LED34-LED36 < RS Why not connect pin 3 of U3 directly
= RST

I 56%2 to U4’s reset? Pin 3 has two jobos—reset-
= ting the counters and tuming on LEDA.
The 20 milliamps of current used by
Fig. I. The Dice-Roulette’s clocking is performed by the voltage-controlled oscillator LEDA pulls pin 3 down to about 3 volts,
of a 4046 phase-locked loop. Five 74HC4017 decade counters control the game’s 36 LED’s.  which isn't high enough to provide a
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Q4
PIN 10

L]
PIN 1
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Q9
PIN 11

CARRY OUT
PIN 12

Fig. 3. When the counter is enabled, each of the ten counter outputs in the 74HC4017
go high for one clock period simulating rotation-like chaser lights.

reliable reset signal. But it will tum on
N, bringing @'s collector low. That low
is then inverted by W to provide the
reset.

Integrated circuits U3-U7 are HC
(High-speed CMQS) versions of the
4017 CMOS counter. That version was
chosen for its high output-current ca-
pability, enabling a bright LED display
with a minimum of components.

The Dice-Roulette Game is
powered by three 1.5-volt AA bafteries
in series. A 56-ohm resistor in series with
the LED’s limits the LED current to
around 20 milliamps, safely below the
25-milliamp maximum rating limit for
the IC's.

Since the entire circuit draws only
around 20 milliamps. the batteries
should run the wheel for many hours
before needing replacement.

Crafting the Dice-Roulette Game.
There's nothing critical about the con-
struction of the project. The instructions

| B8 {18 | |

7 8 9 10 n {12

Fig. 4. Rolling a puir of six-sided dice
offers 36 possible throws. They are

all noted on the template, with one
LED assigned to each possibility.

that follow are for a wire-wrapped
project, but you could also use point-
to-point soldering or a printed-circuit
board of your own design. Sockets for
W-U7 are recommended. A round mi-
crowave cooking and serving dish
works well as an enclosure.

To build the circuit, insert the IC sock-
ets, Rl through R5, C1, C2, and &1, and
wire the connections among these
components. Don't worry about any
off-board connections yet.

You may substitute a 4081 quad AnD
gate for the 74HCQ8, but if you do, the
schematic and wiring must be altered
o reflect the 4081's different pinout. Do
not try fo substitute metal-gate 4017’
for the high-speed CMOS 74HCA4017s.
The output current of a metal-gate
4017 powered at 4.5 volts is too low to
light the LED’s properly. (The lefters
74HC in the device number indicate
that you have the correct, high-speed
CMOS version. The pinouts of the 4017
and 74HC4017 are identical.)

For best results, capacitors C1 and
C2 should be polystyrene, poly-
propylene, or any other type suitable
for timing applications.

Prepare the enclosure by marking
and drilling 36 holes for the LED's.
Space them evenly around the edge
of the top of the enclosure. Also make
a hole for mounting the spin switch in
the center of the top, and ahole for the

PARTS LIST FOR THE
DICE-ROULETTE GAME

SEMICONDUCTORS

Ul-—4046 CMOS phase-locked loop,
integrated circuit

U2—74HCO08 quad AND gate, integrated
circuit

U3-U7-—74HC4017 decade counter,
integrated circuit

QIl—2N2222 general-purpose NPN
transistor

LEDI-LED36—light-emitting diode,
any color

RESISTORS

(All resistors are Ys-watt, 10% units.)
RI—S5.8-megohm

R2—22,000-ohm

R3, R4— 10,000-ohm

R5—56-ohm

CAPACITORS
C1-0.47-pF polyester
C2-—0.1-pF ceramic disc

ADDITIONAL PARTS AND MATERIALS

Bl—Three 1.5-volt AA batteries

S1—SPST slide or toggle switch

S$2—SPST momentary pushbutton
switch

Perfboard, wire-wrapping materials,
enclosure. wire-wrap IC sockets (one
14-pin, six 16-pin), 36 LED holders,
battery holder, heat shrink tubing, etc.

All the electronic components are
available from JDR Microdevices, 110
Knowles Drive. Los Gatos, CA
95030; Tel. 800/538-5000.



Fig. 5. This Dice-Roulette Game template, or one of your own design, can be copied to
transparency film and glued 10 the top of the game for a well-finished look.

on/off switch, in any convenient spot.

Figure 4 shows the values of the 36
possibie throws of a pair of six-sided
dice. The top-most row shows the pos-
sible values of one die and the left-
most column shows the values for the
other die. The intersection between a
row and column contains the sum of
the two dice in that row and column.
Note that the chances of throwing dif-
ferent numbers vary—there are six
ways to throw a 7, but only one way to
throw a 2. So the LED's must be labeled
to present the odds correctiy, with six
number 7 LED's, butonly one 2 LED, etc.
Figure § is a template for the top of the
Dice-Roulette Game, with the 36 pos-
sibilities arranged in random order but
the right frequency around the wheel.

A copy shop can copy the tem-
plate, or a tempilate of your own de-
sign, onfo a sheet of fransparent film
(such as that used for overhead proj-
ections) for mounting on the Dice-Rou-
lette Game. The copy shop can also
enlarge or shrink the template to the
size you desire. When your template is
ready, cut it out and cut a hole in the
center for the spin switch.

A piece of solid-color adhesive-
backed vinyl can be cut fo size and

mounted on the top of the enclosure to
give an opaqgue surface to the wheel,
if necessary. When you position the
template, be sure the holes in the
cover are dliigned properly with the
template’s 36 wedges. Use spray-on
transparent cement to attach the
transparency to the vinyl or top of the
enclosure. A final coat of spray-on
clear acrylic will protect the leftering
on the wheel.

When the template is mounted and
dry, make holes in it that coincide with
the holes on the cover. Insert an LED
holder and LED in each hole. For a
colorful display, altemate red, green,
and yellow LED's. Align them so the
cathodes face the outside edge of the
top, and wire the cathodes of all of the
LED's together. Youre now ready to
wire the LED’s to the main circuit.

Cut and strip the ends of forty-one
15-inch lengths of wire. Using Fig.1as'a
guide, wire the LED’s in sequence to
their counter outputs. (You can begin
anywhere on the wheel, but then con-
finue in one direction.) Use another
wire to connect the LED’s cathode bus
to R5. Next, wire and install St and 52
according to Fig. 1. using the remain-
ing four lengths of prepared wire.

A four-battery holder such as Radio
Shack’s 270-3M can be modified for
use with three batteries. Normally the
batteries inthe holder connect in series
in the order 3-2-1-4. Cut the connecting
wire between batteries 3 and 4, then
use the wire at the + terminal of bat-
tery 3 as as the + power-supply lead.
You can also use three single-battery
holders wired in series. Connect the
battery holder(s) to the circuit and
cover any bare solder connections to
the wires with electrical tape.

Carefully inspect your work, then
mount the battery holder and circuit
board in the enclosure. Insert the IC’s,
observing proper pin-1 orientation,
and install the batteries. Pop on the
cover and you're ready to go.

Testing and Customizing. If your
Dice-Roulette Game isn't working cor-
rectly at first, don’t despair. Trou-
bleshooting is easier than with most
circuits, simply because all those LED’s
offer valuable clues to what's wrong.
No LED’ light up? Check for V+ at
each chip, and check with a logic
probe or oscilloscope to see that pin 4
of U oscillates when St is pushed.

If only some LED's light, the problem
can usually be fraced to the part of the
circuit controlling the first non-lighting
LEDS.

What about customizing the circuit
according to your own preferences?
You can easily change the number of
LED’s on the wheel by lengthening or
shortening the counter chain. For in-
stance, in a wheel with just 12 LED's, pin
10 of U4 connects to pin 15 of U3, pin 13
of U4 is grounded, and U5, U6, and U7
arent needed.

By the same token, you can make a
larger roulefte wheel with as many
LED's as you want, by cascading more
counters. You can also design your
own template for any type of wheel
you'd like, perhaps your very own
“Wheel-of-Fortune.” You might also ex-
periment with more creative LED pat-
terns than the traditional wheel—a
spiral or star shape, perhaps.

The spin and spin-down speeds are
also easily adjustable. For afaster spin,
decrease the value of R2 or C2. To slow
it down, increase their values. Similarly,
the amount of fime the wheel takes fo
slow to a stop canbe adjusted with R1
and C1.

You'll find the Dice-Roulette Game is
an entertaining project all around
{pun intended)—in the building as well
as in the using. ]
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ot too long ago, a couple that

operated an Amway dis-

tfributorship were denied a tax
deduction for business expenses and
depreciation because they failed to
show the U. S. Tax Court that they had
engaged inthe activity with the objec-
tive of making a profit. But for that cou-
ple—and thousands of enthuslasts
who might not be able to qualify thelr
electronics-related activities as a
“business” for tax purposes—all de-
ductions are not lost.

Under our tax laws, special limita-
tions are imposed on the deductibility
of expenses incurred in an activity that
is not engaged in for a profit. In other
words, a “hobby.” Often referred to as
a “hobby-loss limitation,” losses arising
from a hobby generally cannot be de-
ducted unless such loses are due to a
casualty. The phrase “hobby-loss lim-
itation” erroneously conveys the im-
pression that any loss from a hobby
‘cannot be deducted.

Fortunately, some of the expenses in-
curred in any electronics-related ac-
tivity can be deducted, either as

*Financial and Tax Consultant
Ardmore, PA
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personal expenses or used to offset
any income from that activity. Natu-
rally, deciding which hobby expenses
qualify as personal or which can or
should be used to offset hobby income
can be qulte confusing—particularly
since shifting those expenses between
the two categories can have anotice-
able impact on the bottom-line of an
electronics enthusiast’s annual income
tax retum.

The Expense Categories. In order fo
eliminate some of the potential con-
fusion, as well as to ensure that all elec-
fronics-activity expenses are freated in
the same manner, the RS has estab-
lished three general categories into
which all hobby expenses fall;

Tvpe One Expenses. Into this catego-
ry fall-all expenses for which a deduc-
tion would be allowable regardless of
whether the activity was a hobby. For
instance, items such as Interest, and
casualty losses are deductible.

Type Two Expenses. These are ex-
penses that, when deducted, do not
require an adjustment to the book val-
ue of an ltem, Those include the cost of
utilities. rent, or other expenses for the
activity. Type two expenses are de-
ductible to the full extent that the gross

AND THE
IRS

Who says having a hobby
can’t put money in your
pocket? Would you

belive it can be aone with
Uncle Sarm’s help?

BY MARK E. BATTERSBY*

income from the activity exceeds the
fully deductible experses.

Type Three Expenses. Trese are the
expenses that do result in ¢ book value
adjustment, such as” depreciation,
property losses, etc. Type three ex-
penses are deductible to the extent
that the income from the hobby ex-
ceeds the amounts deductible in the
rwo other categories.

Thus, every enthusiast can deduct
some of their electronics-ralated inter-
est expenses (although that will be
phased out), and casualtv losses {sub-
ject to IRS rules) regardiess of whether
they receive any income. 'f the activity
does nroduce income, that income
may be offset by catecory two ex-
penses, such as fees, rents, utilities, etc.
If income from the activity still remains
after deducting the expenses from
those two categories, ths remaining
balance can be offset with deprecia-
fion deductions. Of course, as a hob-
by. deductions cannot exceed in-

-come, and no loss can be used fo

offset income from otter sources, How-
ever, if you can satisfy the IRS that your
electronics activity is perfformed for a
profit, the potential for tax savings is

“much greater.

(continued on page 102)



Here’s a fun project that's bound to generate a shocking response!

hat would you think if you saw
a small box that had an AC
socket mounted onit, just tay-

ing on a desk? Your first impression
might be “this can’t be real so why is it
here?” The next thing you'd do is pick it
up for closer examination. About that
fime you’'d be the recipient of a small
jolt that will make you put it down in a
hurry, most likely while mumbling a few
choice words to yourself.

The circuit described in this article—
the Hot Socket—is designed to deliver
a mild shock to anyone inquisitive
enough to pick it up. Shocks can be
dangerous when they are received
across a vital organ such as the heart.
But with the Hot Socket, the startle fac-
for is much greater than the actual
danger.

In fact, the voltage and current gen-
erated (about 70 to 80 volts) by the Hot
Socket is but a fraction of that pro-
duced by a stun gun or cattle prod.
But, it is enough to establish in your
mind that you just received a shock
from an outlet that, from all ap-

BY WALTER W. SCHOPP

pearances, has no power connected
fo it.

However, as safe as the unit may be,
common sense should prevail when
using the project. Dont leave it tumed
on and accessible to just about any-
one who might happen along (such as
a heart patient). Use it only under con-
trolled circumstances.

Power for the circuit is turned on and
off via a slide switch hidden on the
bottom of the project’s enclosure.
When the switch is flipped to the on
position, the circuit goes into sort of a
semi-dormant condition until it is
picked up and tilted slightly. The actu-
al tumn on is accomplished by way of
four miniature-mercury switches ori-
ented in four different directions.

When the Hot Socket is tilted, one of
those switches closes, applying power
to the circuit. At that point, a low-fre-
quency oscillator is activated, which
energizes a relay, causing its confacts
fo close momentarily. That produces a
short pulse through the primary of a
home-made transformer.

The secondary of the transformer is
connected to the four aluminum-foil
plates mounted on the sides of the en-
closure. The opposing plates are con-
nected across the secondary of the
transformer.

How It Works. Figure 1 shows the
schematic diagram of the Hot Socket.
The circuit consist of two general-pur-
pose transistors (1 and Q2) and a few
support components, including a
home-made transformer. When St is
flipped to the on position and the cir-
cuit is not tilted in any direction, no
power is delivered to the circuit. But
when the circuit is filted, power is ap-
plied through one of the mercury
switches and a voltage divider net-
work (consisting of R2 and R4) to the
base of transistor &1, fuming it on. Atthe
same time, a short-duration pulse is
applied to the emitter of that transistor
via capacitor C1.

With & tumed on, the base of tran-
sistor Q2 is pulled low. Normally that
would tum on Q2, but the short pulse

6861 TiHdV
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Fig. 1. The Hot Socket consist of nothing more than two general-purpose transistors
(QI and Q2) and a few support components, including a home-made transformer.
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Fig. 2. Here is a template of the Hot Socker’s printed-circuit board. The board has a dual
role: it serves as the chassis on which the components are mounted, and as the bottom

cover for the enclosure.

through capacitor C1 momentarily
holds Q2 off. As C1 starts to charge
toward the supply potential, Q2 tums
on, delivering a pulse of energy to re-
lay K1, energizing it. Relay K1, which is
connected across the positive and
negative supply rails, applies a short
burst of energy across the primary of
fransformer ™. That causes a higher
voltage to be induced in the second-
ary winding of the fransformer. The out-
put of T is then applied across the four
aluminum-foil plates.

Construction. The author’s prototype
of the Hot Socket was built on printed-
circuit board, measuring about 3%
square. All components were surface
mounted to the foil side of the board.
Figure 2 shows a template of the Hot
Socket's printed-circuit board. The PC
board has a dual role: it serves as the
chassis on which the components are
mounted, and as the bottom cover for
the enclosure.

The parts-placement diagram for
the Hot Socket's printed-circuit board is

shown in Fig. 3. The 9-volt battery, B1, is
held in place by two loops of No. 14
solid-copper wire formed around the
battery and soldered to the board. A
small loop is also soldered to the
board atf the bottom of the battery to
keep the battery from sliding into the
mercury switches located near the
bottom end of the battery.

The leads of a snap-on battery con-
nector are cut short and soldered to
the terminals marked plus and minus
on the PC board. The resistors were
vertically mounted to the board to
conserve space. The electrolytic ca-
pacitor, C1, can be of either radial- or
axial-lead type. However, if an axial-
lead unit is used, it will be necessary to
mount it vertically.

The pins of the relay were bent out-
ward and soldered to the pads on the
board. A small slot was cut in the PC
board to allow access to the slide
switch handle and the slide switch was
soldered to the pad provided. Small
foot pads were mounted on the cor-
ners of the board to keep the project
from resting on the slide switch handle
when the project is completed.

The four miniature mercury switches
are mounted with the lead ends ele-
vated about ¥ inch above the board
with the tops pointing downward. That
mounting scheme guarantees that no
power is appliedto the circuit whenitis
laying on aflat, level surface. The mini-
ature mercury switches (81 to S4) are
not readily available from most elec-
fronic-parts suppliers, but are avail-
able in sets of four from the supplier
given in the Parts List.

The miniature mercury switches are
encased in metal and the metal cover
is not insulated from the circuit. In order
to prevent the cover from shorting
against other board components or
circuit-board fraces, slip a small piece
of heat-shrinkable tubing over each
unit before mounting. When the switch-
es are mounted and adjusted, secure
them to the board with a drop of epoxy
cement,

The transformer is not available from
any supplier and must be made by the
experimenter. Figure 4 gives details for
the construction of the home-made
fransformer used in the Hot Socket.
Start by cutting two small pieces of
single-sided printed-circuit board ma-
terial fo a half inch square. Drill a hole,
using a No. 35 bit, in the center of each
square.

Next, heat a 3-inch No. 10D finishing
nail over the bumer of a kitchen stove
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Fig. 3. This paris-placement and orientation diagram makes
assembly of the Hot Socket a snap. Just be careful when installing
the transformer; incorrect installation of that component will
result in step-down operation, instead of step-up operation.

PARTS LIST FOR THE
HOT SOCKET

Q1—2N3903 general-purpose NPN
silicon transistor

Q2—2N3905 general-purpose PNP
silicon transistor

R1—4700-ohm, ¥4 watt, 5% resistor

R2—2200-ohm, Vs watt, 5% resistor

R3—100-ohm, ¥ watt, 5% resistor

R4—22,000-ohm, Y% watt, 5% resistor

C1—33-uF, 16-WVDC, electrolytic
capacitor

K1—12-volt micro-miniature relay
(Radio Shack 275-241)

S1-S4—Miniature mercury switch, see
text

S5—SPST or SPDT miniature slide
switch

Ti—see text

Printed-circuit materials, wood, hard
board, nail, battery, No. 36 AWG
magnet wire, No. 14 wire, snap-on
battery connector, etc.

Note: A set of four miniature mercury
switches (part No. 3004) is a available
at $10.00 (postage paid) from
Electronic Enterprises, 3305 Pestana
Way, Livermore, CA 94550.
California residents please add
appropriate sales tax. Please allow 6 to
8 weeks for delivery.

until itis cherry red. and let it cool siow-
ly without gquenching. That annealing
process improves the ferromagnetic
properties of the nail. After it has
cooled, remove any scale by the
placing it in an electric power drilland
sanding it.

Once that's done, push the nail info
one of the small circuit-board squares

ALUMINUM.
FOIL STRIPS

ALUMINUM- 83
FOLL STRIPS

Here is the fully assembled printed-circuit board readv to be
Jjoined with its wooden enclosure. The white strips on the
enclosure are actually the aluminum foil. When the project is
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Fig. 4. The form on which Tl is wound must
be fabricated by the builder. This illus-
tration shows construction details for fab-
ricating the form.

from the foil side until the head is about
a quarter-inch above the copper sur-
face. Solder the nail to the copper sur-
face of the board. Next, drive the nail
into the other square from the fi-
berglass side until the two squares are
about two inches apart, as measured
from the outside edges of the square
end pieces.

Set the form on a flat surface and
alignthe second square with the first so
that it can be mounted on two flat
edges. Solder the nail to the square to
complete the coil form. Do not cut the
excess nail length off at this time.

Coverthe nail between the two ends
with a single layer of scotch tape to
keep the wire from shorting to the nail
during winding. Wind a single layer of
No. 36 AWG magnet wire the full
length of the form (about 325 tums)
between the end squares. That wind-
ing will serve as the primary of the
fransformer.

fully assembled, the foil contacts the L-shaped circuit traces on
the board, which are connected to the secondary of the
transformer. When the project is tilted in any direction, a mild
shock is delivered through the strips.

Next, place the pointed end of the
nail into an electric drill and wind
about 100 feet of No. 36 wire over the
full length of the form. Lightly sand the
insulating vamish from the ends of the
four transformer leads and solder them
to short pieces of light-gauge
stranded wire and tape them to the
coil with masking tape. That allows for
easier handling without the fear of
breaking off the fine magnet wires.

The ends of the nail can now be cut
off almost flush to the printed circuit
squares. The primary of the fransformer
is soldered to their pads on the printed-
circuit board. The secondary wires are
soldered to the pads and also con-
nectedto the L-shaped, printed-circuit
fraces. Those traces, when the boardis
fitted into its enclosure, contact the
aluminum strips that are glued to the
project’s enclosure.

Building the Enclosure. The en-
closure itself can be made from scraps
of wood that you may have laying
around. Start by making a frame
about 3%-inches square, and 7s-inch
high (see Fig. 5) from a ¥-inch thick
piece of wood. The author’s enclosure
was made from molding strips of the
type that is readily found at most
lumber yards.

Cover the top of the frame with a Ys-
or Ya-inch thick square piece of hard-
wood. Sand smooth and paint the en-
closure. The side plates—which are
made from aluminum foil-—are glued

(Continued on page 106)
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ne major reason why most
0 electronic hobbyists don‘'t own

more test equipment is that
such equipment is costly. Flip through
any test-equipment catalog if you thrill
over heart-thumping shocks. There are
two ways to obtain test equipment (le-
gally that is): First, you can save your
pennies and then go buy it
new. Today we have avail-
able a selection of not-
too-unreasonably priced
models that perform better
than similarly priced mod-
els of yesteryear. Over
time. you should be able
to build up a decent work-

fised list. The gear tumed out to be a
complete Collins S-line amateur-radio
set and a benchfull of high-grade mili-
tary-surplus test equipment, all of
which went for a song to a friend of
mine who was starting a repair shop
business. It seems that most of the bid-
ders were more interested in the an-
fiques, fumiture, and col-
lectibles.

You will also find hams
and other electronics en-
thusiasts offering used
equipment for sale. Check
any local ham-club news-
letters, club bulletins, and
the bulletin board at the

bench full of test gear. Sec-
ond, you can buy used test
equipment and refurbish it
yourseif.

“Used gear? Me? Refur-
bish it myself? Only dino-
saurs are available;
right?”

First of all, no; that's not
correct. Second: So what if
the equipment’s been
used? If | have to pay $400
for @ modem service-shop
grade RF-signal gener-
ator, or §25 for an “oldie
but goodie” dinosaur from
another era, then l'll save

[Py,
P

&9 CONFROL 2«

SNAL BERIATYE
SERIES E-200-C

PRECISH APPARALIS COMBANY iNC.
ELMNORST L1 MY 4T A - |

local parts and equip-
ment dealer for ads.

| obtained two RF-signal
generators in recent years.
One is a 1947 Measure-
ments, Inc. Model 65 (that
covers 2 to 400-MHz AM/
CW), and the other is a
Precision Instruments, Inc.
Model E-200-C (which
covers 100-KHz to 30-MHz
on fundamentals, and into
the VHF region on harmon-
ics).

A Case History. The Pre-
cision E-200-C RF signal

the bucks and sacrifice a

generator was purchased

little extra benchtop
space for the ol’ dinosaur.

In this article we are going to talk
about sprucing up a signal generator,
but keep in mind that the remarks and
methods discussed can be applied
equally well to most other types of old
fest equipment.

Making the Purchase. There are sev-
eral ways to obtain used but usable
fest equipment. There are a number of
dealers around the country who spe-
cialize in used test equipment, both
“asis” and refurbished. Another source
is TV-repair and other service shops
that may have surplus equipment on
hand. Pick a shop that has been in
business a long, long time. Such shops
are most likely to have old equipment
gathering dust under the workbench,
immediately beneath the glitzy new
solid-state instruments that replaced
them.

Still other sources of old equipment
are events such as hamfests, comput-
erfests, swap meets (and not neces-
sarily only electronic swap meets),

You can feed your
champagne tastes in test
equipment, even if you only

have beer pockets!

BY JOSEPH J. CARR

estate sales, and yard sales. | once
saw a venerable Hewlett-Packard
Model 608 signal generator on sale for
about $25 in a yard sale (and | was
broke at the time). There was also an
estate sale that listed "miscellaneous
electronic equipment” in the adver-

for ten bucks at the annual
Gaithersburg (MD) Ham-
fest. When selecting a purchase,
make a few visual, aural, tactile, and
olfactory checks. First, eyeball the
piece to see if it is complete. Make
sure that the power cord, the knobs,
the cabinet screws, and anything else
that should be present, is present.
Next, give the knobs and controls a
twirl (gently—you don't own it yet!). Do
a tactile test: make sure that the con-
trols operate without binding. Perhaps
the most important controls are the ro-
tary switches. If those are broken, then
itis unlikely that areplacement canbe
easily obtained. Specifically in the
case of a signal generator, check the
tuning capacitor also. In other words,
tune the main frequency selector dial.
An “aural” test should be made while
shaking the equipment (if practical).
Listen for any large pieces clunking
around, or a large amount of small
debris. Now for the olfactory test: smell
the equipment to detect the acrid
odor of a burned-out power trans-
former. Again, the transformer is one of



those parts that is hard to find (not im-
possible, but difficult).

Don't overlook the most obvious test.
If power is available, then turn the
equipment on and see if it works. Be-
fore plugging in, however, visuailly in-
spect the AC power-line cord to make
sure that it is not frayed or in bad
shape. Only plug itin if the power cord
seems in good safe shape.

After you get the gem-in-the-rough
home you will want to take it out of its
cabinet and give it a look-see. Again,
you are looking for obviously missing
pieces. In the case of my Precision
E-200-C, everything seemed to be
present. A bench test showed that the
unit could output unmodulated RF, but
not modulated RF (the mob rF position
on the selector switch produced only
unmodulated RF).

Cleaning. After many years of service,
or unforgiving storage under a work-
bench orin agarage, the controls and
switches are likely to be filthy. Oxide
codating will cause intermittent opera-
tion, or prevent it all together. It may be
necessary o remove shields to access
some of the controls and switches. Use
a good quality switch-contact and
confrol cleaner. Aerosol cans of the
stuff can be bought at electronics-
parts outlets that cater to TV-service
shops. Spray the confrol or switch and
then vigorously work it through its entire
range.

The main tuning capacitor, if any,
may also need cleaning. Two prob-
lems present themselves at this point:
First, you might find debris between the
capacitor plates causing short circuits.
A blast of dry air will clean out the

O}
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Fig. 1. If you're smart you can overcome
the limited range of your test equipment.
Shown is a method for measuring the
capacitance of a large section in a
multi-section capacitor.
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Fig. 2. Here are the two sections of the large capacitor connected to V1. From the
specifications of V1, it was determined they should be 450-WVDC units.
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Fig. 3. A rectifier tube can easily be
replaced with two diodes as shown.

capacitor plates in most cases. Dry air
or nitrogen is available from the same
stores that sell conirol cleaner. Alter-
natively, boat- and bicycle-supply
outlets often sell canned air as well. It is
used to power portable airhoms. Alter-
natively, do what | did with one piece
of equipment: take it to the gas station
where you do business and use their air
hose (provided they like you). If an air
blast doesn’t work, then clean be-
tween the plates with a relay-contact
bumishing fool or an auto mechanic’s
feeler gauge.

The second common fault with tun-
ing capacitors is poor grounding of the
rotor. In receiver and signal generators
alike, that will cause microphonic os-
cillation that is sensitive to light tap-
ping. There are two engs to the rotor.
Under one end there is a spring clip
that grounds the rotor to the frame.
Using a relay-bumishing tool, carefully
(without bending it) lift the ground
spring and clean undemeath it. Very
carefully spray some contact cleaner
into the ball bearings at the front end,
being careful to not spray too wildly. A
litte blast of dry air will clean it out.
After the bearings are cleaned, re-
lubricate them with a dab of Lubrip-
late or some similar servicer’s white
grease. | generally use a toothpick to
apply the lubricant.

It may also be necessary to clean
any tube pins and sockets you find. A
little piece of No. 600 emery cloth or
sandpaper will clean the crud off the
vacuum-tube pins. Remove the tube
from its socket, and clean the pins.
Next, spray the pins with a little contact
or switch cleaner, and reinsert the tube

into its socket. Pull the tube out of its
socket and reinsert several times to
clean the tube socket well. If, when you
test the equipment, you find that it is
intermittent, then use a pair of long-
nose pliers (with the power off and
the AC plug removed from the
socket!) to gently re-tension the pin
receptacles on the tube sockets.

Other Problems. The signal gener-
ator worked (almost) when | bought it,
but there were still some things that
needed replacement. The audio
modulation was regained simply by
replacing the modulator tube (a 6C85).
The price of tubes will utterly shock you
if you go to a regular distributor, That
6CS5 “lists” for $27 when you can find it
at a retail outlet, and $15 is not an
“unreasonable” wholesale price. How-
ever, check the small display ads and
the classified ads in magazines like
Popular Electronics and Radio-Elec-
fronics. Mait-order dealers sell new
and used “classic” tubes for a whole
lot less. | paid $4.50 for a new 6C5 by
mail order.

The power supply and audio section
of the E-200-C, contains the 6C5 tube
and a large capacitor. That capacitor
is a multi-section electrolytic capaci-
for used as a ripple filter in the high-
volfage DC power supply. Although
there did not appear to be any hum
modulating the RF output, the paper
body of the capacitor was discolored.
I decided that was a good enough
reason to replace it, but there were no
ratings on the outside. What to do?

My portable digital muitimeter
(DMM]) is capable of measuring ca-
pacitance up to 20 wF. Two sections
read 8 wF, and I knew from past experi-
ence fo expect some value inthe 4- to
16-pF range for the DC power supply.
The other section., however, over-
ranged the meter. | used an interesting
scheme to indirectly “read” the value
of that section (see Fig. 1): Mathe-

(Continued on page 100)
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GORD
BUSTER

Now you can eliminate
the need for headphone

umbilical cords that keep

you tethered to your
stereo system.

BY CHARLES D. RAKES

gling headphone cord, orhad one

tangle around something valu-
able and wipe it out, you'll be forever
grateful for our Cord Buster. The Cord
Buster can make a cord-free person
out of you, all for aninvestment of a few
bucks and a couple of hours work. Sim-
ply plug the Cord Buster into any head-
phone-output jack, mount an FM
headphone receiver on the “old
bean,” and presto! No more umbilical
cord to tie you down or tangle you up.

The Cord buster might be con-
nected to your TV, lefting you listen to
the program without bothering others
in the same room, or being tethered to
the set via an umbilical cord. In like
manner, the Cord Buster could be con-
nected to a scanner so that you can
listen in without being tied down. And
how about plugging the Cord Buster
into the Listening Tube (an electronic
listening device presented in the Janu-
ary, 1988 issue of this magazine), or
some similar device.

There is also a stand-aione version—
which we'll call the Ear Extender—that
can be used to transmit audio that’s
picked up by a built-in electret con-
denser microphone to a nearby FM
receiver. Forinstance, you might place
the Ear Extender next to junior’s bed so
that you can monitor from another
room.

The two circuits are very similar. So
much so that both can be built using
the same printed-circuit layout. Both
versions have a range of 50- to 100-
feet, and can be used in conjunction
with just about any signal source de-
signed to drive a speaker or head-
phones. The actual operating range
depends more on the quality of the
receiver than on the RF output of the
circuit,

I fyou have evertipped over a dan-

How It Works. The schematic di-
agram for the Cord Buster is shown in
Fig. 1. The circuit is built around two
fransistors (& and @2) and a handful

of support components. Transistor 1 (a
2N3904 NPN unit), configured as a
buffer, isolates the audio-input circuit
from the oscillator circuit (Q2) and sets
the modulation level.

Resistors R and R2 form an imped-
ance-matching network, which is set
fo match the impedance of most of
today’s modem headphone-driver cir-
cuits. Such a network is necessary to
prevent overdriving the audio source.
A voltage-divider network, consisting
of R3 and R4, provides base-bias volt-
age for . With the values shown, a
bias of about half the supply voltage is
applied to the base of .

The input signal is fed through R1 and
coupling capacitor C1 to the base of
. The output of A (at its emitter) is fed
through R6 and C2 to the base of Q2.
Transistor Q2, along with components
11 (@ home-made coil), C5, and Cé
form an RF-oscillator circuit that oper-
ates within the FM-broadcast band.
Bias for Q2 is provided by a second
voltage-divider network, consisting of
R7 and R8.

Resistors R7 and R8, together with
RQ, determine the RF output level of the
circuit. Capacitor C4 supplies an RF
bypass path for the base of Q2, while
allowing the audio modulation signal
to pass through.

Ear Extender. The Ear Extender circuit
(see fig. 2) is simply a modified version
of the original Cord Buster circuit. Note
that only the front end of the circuit is
shown in that illustration. That's be-
cause that is the only portion of the
circuit that differs from the one in Fig. 1.

Actudally, only two components have
been changed or eliminated. In Fig. 2,
instead of the audio input signal being
fed through Rt and Clto the base of 1,
the signal is input fo the circuit via a
small electret microphone element
(MIC1). The microphone element,
MIC1, connected in series with R1, is
usedto bias . As was the case in Fig.
1, the output of X (at its emitter) is then
fed to through R6 and C2 to the base
of Q2, whose function has not
changed. And RS (which was present
in Fig. 1) has been eliminated.

Construction. There is
nothing critical about the

% construction of the circuit. In

— fact, the author’s prototype
was built on perfboard and

later transferred to printed-

circuit board. Printed-circuit
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Fig. 1. This schematic diagram of the Cord Buster demonstrates the simplicity of the circuit.

The circuit is built around two general-purose NPN transistors, and a handful of support

components, including a hand-wound coil, L1.
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Fig. 2. Only the front-end of the Ear
Extender circuit is shown here because
that’s the only part of the Cord Buster
circuit that has to be modified.

construction simplifies assembly and
reduces the chance of a wiring error.

Figure 3 shows a template of the foil
pattern used by the author to build the
final versions of this two-in-one project;
as mententioned, that pattem may be
used fo build both the Cord Buster and
the Ear Extender versions of the circuit.
Figure 4 shows the parts-placement
diagram for the Cord Buster.

Figure 5 shows the parts-placement
diagram for the Ear Extender circuit.
When installing the microphone for the
Ear Extender, be sure fo observe prop-
er polarity. After etching the circuit
board(s). install the components using
the proper layout pattem for the ver-
sion desired.

Inductor L1 can be made by winding
a é¥.-inch length of number 19 or 20
enamel-covered copper wire around
a Ys-inch diameter form. Before wind-
ing the coil, remove about ¥a-inch of
the enamel codating from each end of
the wire and tin the ends. When com-
pleted. the coil should be close fo Ya-
inch in length.

Fig. 3. This printed-circuit template can
be used to build both versions of the cir-
cuit. Refer to the layout pattern that
pertains to the version of the circuit

that you want to build.

Since the circuit is somewhat com-
pact, all components are mounted in
an upright position. Start by soldering L1
in place, then the timmer capacitor,
and transistors (1 and Q2). When in-
stalling the components be mindful of
the proper orientation for the tran-
sistors. Improper installation of the tran-
sistors will render the circuit in-
operative, or possibly even damage
those units.

Next install the remaining resistors
and capacitors. Dont overlook the
jumper from the collector of A 1o + V.
The prototype was housed in a plastic
cabinet—measuring 3% x 2% x 1
inches—with an aluminum lid, but al-
most any similar enclosure will do. The
circuit boards were held in place with
two grooved ¥a-inch lengths of %-inch
dowel rods mounted with contact ce-
ment to the boitom of the cabinet.

Switch $1 is mounted at one end of
the cabinet. A Ya-inch hole is drilled in
the cabinet's side opposite the tuning
capacitor, C6. If you are building a
Cord Buster, a 12-inch length of

PARTS LIST FOR

- THE CORD BUSTER

SEMICONDUCTORS L
Q1, Q2—2N3904 NPN transistor. :

RESISTORS .

(Al resistors are Va-watt, 5% units,
_unless otherwise noted.)

Ri—47-ohm

R2-—10-ohm

R3, R4—100,000-ohm
RS5,R6—2200-ohm

R7—10,000-ohm

R8—4700-ohm

'R9—470-ohm

CAPACITORS
Cl1, C2, C3—0.1-pF, 100-WVDC,

. ceramic disc :
C4—680-pF, 100-WVDC, ceramic disc
C5—15-pF, 100-WVDC, ceramic disc
C6—3-35-pF, trimmer : jra

ADDITIONAL PARTS AND MATERIALS
B1—9-volt transistorradio battery
L1—See text :
S1—SPST miniature toggle switch
PL.1-—Phono plug, see text - =4
Printed circuit or perfboard materials,
enclosure, IC sockets, battery -
connector, wire, solder, hardware, efc.

MIC1 a1 Q2 L1 cé

The Ear Extender is identical to the Cord
Buster, except that the input jack was
replaced by MICI, R5 has been
eliminated, and transistor Ql—an NPN
unit in the Cord Buster—has been
replaced by a PNP unit in this circuit.

shielded mike cord, with a suitable
plug attached to one end, is used fo
connect the unit to some audio source.
Either an ¥s-inch or Ya-inch input plug
may be used, but if the ¥s-inch size is
selected, an adapter can be used to
go to the larger Ya-inch size plug if nec-
essary. If you are building the Ear Ex-
tender, be sure to drill a hole in the side

(Continued on page 103)
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CIRCLE 69 ON FREE INFORMATION CARD

Two inexpensive training aids from Individual Software, Inc. make mastering
dBase Il Plus an easier and enjoyable task.

veryone should become famil-
Eior with Ashton-Tate’s dBase |lI

Plus because it is one of the most
common programs used by hackers
and professionals for collecting and
managing data. That can be a prob-
lem because dBase Il Plus, like so
many other humungus programs, is so
extensive, the casuatl user who doesn't
use the program frequently is sure to
forget much about running the pro-
gram. Every dBase session becomes a
refresher course. Additionally, the two-
inch thick Leaming and Using dBase /il
Plus manual requires extensive read-
ing time and is complex. It is not the
ideal text for discovering dBase Plus Il
and leaming dBase from scratch.

Individual Training. Ashton-Tate filled
most of dBase user’s initial leaming
gap with The Assistant, a collection of
menus to perform your day-to-day
data-management tasks. The As-
sistant does the job of prompting the
user with choices that are familiar if
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Here’s the main menu. It allows you to
access a submenu that contains a list of
helpful texts you can call up.

you have some previous training, thus
giving the users memory a rest.
Individual Training for dBase il Plus by
Individual Software, Inc. (ISI) offefs sim-
ulated dBase Assistant menus in a
carefully assembled training program.
The user will believe that he isin dBase,
because the menus are identical in
appearance.

The manual consists of 11 pages.
and that is a credit to ISI's training-pro-
gram philosophy. After the brief pro-
gram description, license agreement,
and copyright protection are dis-
cussed, the user is informed of how to
either run the program from two cop-
ied floppy disks, or from a subdirectory
from the system’s hard disk. Once the
program is running, the user need only
refer to page 8 in the manual for spe-
cific control-key inputs—seven control
keys to be exact—that make the pro-
gram totally flexible. If you are a fast
reader, just tap the space bar when
you finish a screen’s worth of informa-
tion, andthe program advancestothe
next screen. You leam at your own
pace.

The program infroduces the user to
database concepts and terminology.
Then follows with in-depth coverage of
The Assistant’s menus and Dot-Mode
commands. The course offers infor-
mative lessons on Creating, modifying.
retrieving, editing, and sorting
databases. There's much more, but
we'll leave that as a bonus for the first-
fime user.

A few screens are presented in this

Peup for Page |
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This is one of the two submenus. There are
several topics to choose from for each
main-menu selection. A choice is made

by positibning the highlighted area.

aricle to show the reader what the
user sees. There is a help function that is
at first very useful, but ismade obsolete
by the acquired knowledge of the
user.

Unlike many other programs, ISl’s
dBase Hl Plus Training Program can be
stopped in the middle and retumed to
later. If you have some knowledge of
dBase’s Assistant operation you know
that if you want to jump to a particular
portion of the course, say label mak-
ing. it is possible.

101 dBase Programs, The real
power in dBase lll Plus is in the Com-
mand or Dot Mode, in which a pro-
grammer can shape and form the
database information into reports that
are useful. Help is needed here for the
casual user. There are many utilities
available that will help a user of dBase

(Continued on page 95)
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Get Physical

NINTENDO ENTERTAINMENT SYS-
TEM POWER SET. Manufactured by:
Nintendo of America, Inc., P.O. Box
957, Redmond, WA 98052. Price:
$149.95.

The progress of video games, regardless
of the ups and downs of the marketplace
has been from the arcades to the living
room. Players, naturally, have followed,
which means that they have progressed
from standing to reclining. The flabbing of
America, some observers maintain, has
been accompanied by the electronic beeps
and flashes.of video games as youngsters
(and others) retreat to the couch for yet
another round of ‘““Super Mario Broth-
ers.”

With the introduction of its Entertain-
ment System Power Set, featuring a new
Power Pad, Nintendo apparently intends to
get players out of their chairs and back into
the action without having to leave the
vicinity of the television set, or of any of
the company’s electronic games.

The idea seems to be that users will be
able to get back into shape without don-
ning exercise togs, going to a gym, or even
straying very far from a favorite chair or
couch. Introduced with a new game,
“World Class Track Meet,” the Nintendo
Power Pad appears to have been designed
with the consumer’s cardiovascular system
in mind.

The Nintendo Entertainment System
Power Set is described as the brand’s *‘top
of the line system” and it justifies its posi-
tion (and its slightly higher price than the
Nintendo “Action Set”) with the Power
Pad accessory and inclusion of the Zapper
Light Gun (see GIZMO, August, 1988).

Connected to the control deck via con-
troller socket number two (a standard con-
troller is plugged into number one), the
power pad is fabricated of some sort of
plastic material and measures about 3 feet,
3 inches by 3 feet 2 inches. Divided into
two halves, the top surface is marked with
a series of red and blue circles numbered 1
through 12. One line of circles represents
the *‘super speed positions.”” The next are
advanced speed, and the bottom row (9
through 12) are the normal-speed posi-

“~CIHCLE 36 ON-FREE INFERMATION CARD

tions. Instead of moving a controller stick
or trigger, with the power pad the players
move themselves. Pressing or standing on
““one cr more of the circles™ activates the
pad and the game. The top speed of each
runner on the screen (in the power pad’s
“World Class Track Meet” game) varies
depending upon which row of circles the
player uses, making it easy to adjust for
players of uneven ability or different ages.

Users are wzmed not to use the pad
while wearing shoes or on any “thickly
padded surface.” Rugs and carpeting are
okay, but the instructions caution to be
sure that the control deck is off when
changing game cartridges. Static elec-
tricity build-up in the pad circuitry could,
under some conditions, damage the Nin-
tendo Entertainment System.

Using the ““World Class Track Meet” to
introduce us to this new controller, we
watched as the TV screen displayed an
Olympic-style torch and the titles of six
athletic events. The standard hand control
is used to select one of the competitions—
100-meter dash, long jump, 110 hurdles,
triple jump, a tdurnament contest, and the
final ““World Class Track Meet.”

After selecting an event, the user enters
the number of players (up to six) and the
competitors’ names. The controller
‘““start’’ button begins the game. The
screen displays the information entered
before play, as well as each runner’s
number, color, and position. Time is dis-
played on the right side of the screen,
aleng with an indicator that appears when
there’s a false start or incomplete jump by
one of the athletes. A display on the left
shows each runner in relation to the start
and finish lines.

If a player lifts a foot before the starting
signal (a whistle and gun}, that counts as a
“false start.” Players must begin running
in place on the Power Pad as soon as the
starting gun is fired. Two false starts and
the player loses a turn. On screen, each
player’s representative runner increases
speed gradually as the participants run in
place on the power pad. Played solo, com-
petition is against a runner projected by
the Nintendo system.

In the “Track Meet” jumping events,
the Power Pad proved to be an easy-to-
abuse competitive device. It didn’t take

(Continued on page 6)
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Audio Visual

HITACHI STEREO CASSETTE RE-
CEIVER/COMPACT DISC PLAYER (MX-
W50). Manufactured by: Hitachi Sales
Corp. of America, 401 W. Artesia Bivd.,
Compton, CA 90220. Price: $899.

Cosmetically speaking, most home-au-
dio and -video equipment comes down to a
box with a series of knobs, controls, and
indicators concentrated on the front panel.
Handy enough for stacking, storage. and
shipping, but visually a little monotonous.
The same thought apparently occurred to
the design (or marketing) department of
Hitachi and the result is something be-
tween a space-ship control panel and the
DJ booth at a high-tech disco.

Either way, there's no mistaking the
MX-W50 Stereo Cassetie Receiver/CD
Player for the standard home-audio
oblong of entertainment. Three-inches
high at the rear, the unit (25%-inches long
and 15-inches deep) contains a CD player,
dual-cassette decks (both beneath their
own plastic pop-up covers), an AM/FM
receiver, and a 50-watt amplifier under its
sleek, futuristic exterior. Assisting the
user in controlling all that home-audio
power is an infrared remote unit and what
canonly be described as a colorful array of
unit-mounted controls—red, white,
green, and amber signal lamps and indica-
tor panels.

The CD player features direct, manual,
skip, and random-memory search (of up to
15 tracks), as well as repeat and program-
mable play of up to 32 disc selections. An
lluminated display (the “CD music ta-
ble’) above and behind the top surface
panel indicates the tracks that are being
entered into memory (programming can
only be done via the remote control) or that
are being heard during play. The main CD
display fumnishes track and disc-duration
information. The CD player is also
equipped with a pause/standby function.

Programming is per play, which is to say
that once the system is switched off, or to
another function, the memorized tracks
are erased.

With its close proximity to a tape deck,
this CD player’s memory proves its prac-
ticality in duplicating selections from a
disc. With just two controls, the user can
put together cassette selections—which,
for anyone still using the antique vinyl-LP
medium, would mean laborious cuing and
platter flipping. (The unit does include a
turntable input, which may seem to future
audio generations as archaic as the old 78-
and 16-RPM turntable settings appear to
current users.)

The MX-WS50, in another combination
of CD and tape functions, offers what the
instructions call “Long Play.” allowing
the user to listen to a CD, followed by
cassettes one and two. With the decks’
cassette-reverse capabilities, that can add
up to very long play indeed. In the “‘one-
way”’ tape mode, the CD plays, followed
by sides A or B of tapes one and two,
followed again by the CD, which *‘is
played repeatedly.” In “endless mode,”
the CD plays, both sides of each tape are
played through, and then the entire CD-
tape sequence is “‘performed repeatedly.”

Concealed under the cassette covers are
controls for a graphic equalizer, audio bal-
ance, Dolby noise reduction, and ‘‘feather
touch double-reverse deck™ controls.
Hitachi’s nomenclature is almost as color-
ful as the unit’s multi-hued lighting.

The dual-cassette component is of the
master/slave variety; only tape two is a
recording unit, although tape one can be
used in tandem as the audio source in tape-
dubbing operations, at either regular or
high speed. There’s the usual recording
mute for eliminating unwanted material
from a tape being recorded or to create a
pause (of approximately 4 seconds) be-
tween music selections.

The AM/FM receiver features 20 station
presets, signal lock, and a *phase-locked
loop digital synthesizer.”’ It comes
equipped with an AM loop antenna, and
the MX-WS50 includes a 75-ohm FM-an-
tenna terminal. As usual, we found our-
selves slightly confused by the unit’s
elaborate pre-set, signal-lock, and auto-
scanning features, but with time the com-
binations of indicators and buttons mesh-

(Continued on page 7)




Slim Sound

JAMO ART SPEAKERS. Manufactured
by: Jamo Hi-Fi U.S.A., Inc., 425 Huehi
Road, Northbrook 1L 60062. Price (per
pair): $398.

If there's one thing consumers seem to
know about loudspeaker systems it’s that
bulk equals bass. Although the develop-
ment of various bass-boost features and
tiny portable-speaker systems of surpris-
ing fidelity is undermining this convic-
tion, a couple of generations of home-
music buffs have grown up believing the
bigger the box the boomier the bass.

But not all home listeners subscribe to
that audiophile creed. Introduced at last
year’s Summer Consumer Electronics
Show, the Jamo Art Speaker reconfigured
the standard home speaker in a relatively
flat. rectangular form, suitable for wali
mounting or floor use (the units include a
folding bracket attached to the back). De-
veloped in Europe, where the Danish firm
Jamo (pronounced ““Yamo™) is a leading
consumer-audio brand, these two-way
speakers are described as “the same size
and shape as a modern 20-inch color TV
set.” The design allows a speaker just over
3Y inches from the middle of its slightly
curved grill' to the mounting-hole-
equipped back. Hanging on the wall, an
Art speaker takes up a space of 15% by
13% inches, remarkably unobtrusive as
full-size home speakers.

Jamo’s explanation of how the Art
speaker works is suitably general: ““The
cabinet voluine is surprisingly large.”
Hung on the wall, “the acoustic amplifica-
tion from the wall plane is utilized to pro-
duce the deepest possible bass from the
compact enclosure.” The design and fab-
rication of the unit is said to “eliminate
cabinet resonances” with a front baffle
“cast in one piece from a synthetic mate-
rial...furnished with a computer calcu-
lated grid of stiffening ribs.”” To “enhance
the deepest bass, the Jamo Art cabinet
incorporates a balanced bass reflex sys-
tem,” with an “internal canal replacing
the traditional bass reflex tube,” with ports
located on the speaker’s ““heavy steel rear
panel.” At least informally, we were able
to confirm some of that with our own ears.

In GIZMO?s use of a pair of Art Speak-
ers, reproduction was easily within our
internalized standards of fidelity. Which is
to say that listening to music through them
for a month was neither more nor less
pleasurable than listening to more con-
ventional speakers. We mounted them
rather high on the wall. As happens in real
life, our placement was dictated in part by
available-space considerations. Jamo pro-
vides the usual paragraphs on speaker
placement, but suggests the “trial and er-
ror” method.

We found one drawback in everyday lis-
tening with these Jamo products. One of
the tuners we connected them to was
equipped with a bass-extender feature, a
capability available under a variety of des-
ignations on numerous brands and models
of tuner and amplifier units. Used in con-
junction with the Jamo Art speakers, the
effect was to discernibly muddy the sound,
giving it an unpleasant, hollow quality.

Devotees of really massive bass repro-
duction are probably not going to be satis-
fied with the Art Speaker’s performance.
Bass is heard, but it is its own version of
the thump and pow of contemporary big
bass. One audiophile suggested that the
speakers depend on *“‘psycho-acoustics,”
using bass and low-note overtones to
which listeners add the expected underly-
ing deep bass, processing the sound in
their own heads. It’s an intriguing idea,
but not one that we’re equipped to evaluate
(if anyone really can).

But we have logged many hours of lis-
tening to amplified music, and nothing in
the Jamo Art performance made us wince.
Although we did notice a slight metallic
tendency in the bass sound (or was this
only after we found out that the speakers
were housed in steel plate?), for all sorts of
music, these speakers did their job well
enough, and certainly unobtrusively.

These strike us as excellent speakers for

TV or video connection, and only mar-
ginally less so for some music installa-
tions. As to appearance, some will clearly
love these TV-tube speakers while others
won’t care for them in the slightest.
GIZMO’s test pair were in white; for those
who don’t like that color, and they e alsc
available in black.

Designer item or audio-design innova-
tion, Jamo says its Art Speakers have met
with consumer acceptance since their in-
troduction last summer. While we’ll leave
it to the technicians to test these speakers
under laboratory conditions, we will quote
GIZMO’s audio consultant: “What it ail
comes down to is what sounds good ta
you:” A sentiment right in line with
Jamo’s own test methods, described in its
catalog as a “real life test method.” Be-
sides the usual factory and lab tests, “‘most
of the measurements upon which the tech-
nical specifications are based are made in a
normally designed living room.” For
those with a taste for the technical, Jamo
gives the following specs for the Art
Speaker: 60 watts of power (90 for music),
a frequency range of 40 to 20,000 Hz, a
cross-over frequency of 3,000 Hz, and 8-
ohm impedance. Beyond the objective
data, consumers will have to make up their
own minds (or ears) regarding the speak-
ers’ sound quality, and their rather unusual
appearance. L
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Screen Stealer

APOGEE/1 DIGITAL COPIER (FN-
P300). Manufactured by: Panasonic In-
dustrial Co., Two Panasonic Way,
Secaucus, NJj 07094. Price: $799. VID-
EO INTERFACE (FN-PA10). Manufac-
tured by: Panasonic Industrial Co.
Price: Not Available.

In the sense that the description is or-
dinarily used, Panasonic Indusirial’s Ap-
ogeell Digital Copier is a “plain paper
copier.” But the paper it uses appears to be
Just about the only thing plain about this
unusual duplicating unit.

Priced competitively with other brands
of “personal copiers,” the Apogee/l of-
fers some capabilities unavailable with
more conventional systems. Although the
unit duplicates images directly, some
rather sophisticated editing techniques are
within its range of functions. Its color-
cartridge system also allows relatively
simple multi-color copying, a feature fur-
ther enhanced by its digital capabilities.

With a fixed platen, the Apogee/l re-
quires no more space than the 143 by 16
inches it takes up on a surface. A lift-up
panel (the “platen cover”) protects the
glass copying surface, with blank paper
fed via a slot in the rear of the machine that
is also concealed when not in use. On the
left of the unit is the power switch. On the
right, next to the paper feed, are the
“print” and “edit” controls, with an ex-
posure-adjustment wheel just below at the
side.

Copier color cartridges are installed in a
compartment in front of the paper feed. To
access it, a cover (the “roller cover™) is
raised and the cartridge is slipped into its
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cradle. Although the original is placed
length-wise on the glass platen, the blank
sheet is fed in vertically.

As with other small copiers, the Ap-
ogee/l will copy only sheets measuring
8% by i1 inches and smaller. The instruc-
tion specifications call for “plain paper,
colored paper, transparency film, mailing
labels, thermal transfer paper, and type-set
paper.”” The unit can also handle card
stock. “Continuous copies” can be made
by this single-sheet-feed copier by feeding
blank paper into the feed slot “within 12
seconds after the previous copy was com-
pleted.”

In its editing capabilities, the Apogee/i
begins to show its sophisticated stuff. To
delete, or to copy only a particular area on
an original, the user takes a blank sheet of
paper, places it over the image to be dupli-
cated, and diagonally marks off an area
with two black dots, “3mm or larger.”
That guide sheet is then placed, with the
dots on the underside, onto the glass
platen. A single depression of the “‘edit’
button will mark the indicated area as the
only one to be copied. A push of the
*“print”’ control activates the unit’s memo-
ry. The indicator light designated “copy”
blinks as the Apogee/l notes the marked
area in memory. When the light stops
flashing, the user removes the dotted guide
sheet and puts the original onto the platen.
When paper is fed into the rear slot and the
print button is depressed, the duplicate
copy will roll out with just the indicated
area copied.

To delete an area (telling the machine
not to copy it), the same guide sheet is
prepared, but the “‘edit™ control is pushed
twice, activating a green signal light
marked “‘delete.” After the delete pro-
cess, when the copied image exits the ma-

chine the area marked on the original will
be blank. In combination with the unit’s
various color cartridges (available in red,
blue, green, brown, gold, silver, and
black), that capability allows for a rela-
tively easy approach to multi-color copies
and complex layouts and designs.

Further expanding the Apogee/l’s ca-
pabilities in an interesting direction is the
FN-PAIO Video Interface. The accessory,
only slightly larger than a personal-cas-
sette player, connects to a VCR video-out
jack, a TV or monitor video-in jack, and
the Apogee/l copier. It draws power from a
standard outlet with a transformer. On its
top surface are three controls—a contrast
adjustment. a ‘“‘video/scanner,”’ and
“memory.” The user, after turning on the
interface’s power switch, engages “video/
scanner” and then presses the “memory”
key. The memory-indicator light comes on
for about two seconds while the video im-
age is being read.

When the memory-key light goes off,
the user slips a sheet into the copier feed,
presses “print,” and makes a black-and-
white (or whatever-color-and-white)
“copy” of the video image.

The quality of the image is reminiscent
of old-style wire-transmitted photographs,
just a little less detailed than a contempo-
rary facsimile-transmission picture. The
still-video image doesn’t fill a standard-
sheet of paper, measuring instead 6 by 4%
inches. Cross-hatchings are faintly visible
and, occasionally, details from the video
original will drop out. Image quality can
be adjusted by using the interface’s and
copier’s contrast adjustments and with the
TV’s or monitor’s contrast control.

Despite its limitations, this screen-to-
paper copying seems a remarkable ca-
pability—or at least it would have been not
so long ago. While applications may be
limited, the FN-PAIO connected to the
copier makes a video-still copy of accept-
able quality. Devices costing much more
perform in a more sophisticated manner,
producing an image of greater detail, and
even in color. But this simple video inter-
face is both smaller and more economical.
Although Panasonic Industrial doesn't fur-
nish a suggested list price for the Ap-
ogee/l’s video interface, it is said to
usually retail for a few hundred dollars.

In general. the Apogee/1’s standard du-
plications were only very slightly less de-
tailed than those produced by a more
conventional copier. The difference was
barely visible to the eye. Photos, although
not as finely duplicated, can be copied
with the FN-P300, as well as all manner of
typed and written material. As an intrigu-
ing piece of video-age equipment, the Ap-
ogee/l’s Vvideo-still capabilities make it a
fascinating harbinger of technology wait-
ing in the wings. What only a few years
ago would have seemed a science-fiction
invention has become consumer-tech-
nology fact. Ll
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No Frills Fax

SHARP FACSIMILE TRANSCEIVER
(UF-50). Manufactured by: Sharp Elec-
tronics Corp., Sharp Plaza, Mahwah,
NJ 07430. Price: $1399.

The Sharp UX-50 Facsimile Transceiver
is described by the company as “‘a new
compact...plain vanilla fax designed to
meet user demand for low-cost ma-
chines...”. It’s not as fast as others, and it
doesn’t offer a lot of special features—just
a few extras and no frills. But it’s easy to
operate, it’s lightweight (just under 10
pounds). it fits on any desk, and it’s useful
for tasks like instantly transmitting a re-
sume across town, to another city, or to
another country.

Fax machines work slowly or quickly
depending primarily on the operation and
transmission times. Operation time is how
fong the unit needs to read the document
being transmitted. Transmission time is
how long the document takes, via phone
lines, to reach its intended receiver. In our
experience, operation is one kind of prob-
lem and transmission another.

Our first experience with fax machines
was some months ago. The technology of
the machine we used was cruder, and oper-
ation was tedious. Facsimile transmission
appears to have advanced remarkably in a
short time. Our second fax encounter was
away from the job and entailed finding a
copy shop that offered facsimile-transmis-
sion service and waiting while the clerk
operated the machine. That alone added
about half an hour to operation time. Then
the transmitted document itself wasn’t re-
ceived after six atterapts.

Our third experiznce was using the
Sharp UX-50 on our own. We first used it
at home, after a half aour spent with the
instructions, and ther, needed about 20

further minutes of fiddling to operate the
unit correctly and transmit successfully for
the first time.

After that initial run-through, operation
was reduced to three to five minutes. Most
of that was spent waiting as the document
feeder slowly drew the original sheet
through and fed it out toward us. That
process seemed to take as long as our old
office model did, and took about twice as
long as the new tax machines—which, in-
cidentally, are also twice as expensive and
nearly twice as big.

Transmission itself took about 45 sec-
onds per standard-size page, as stated in
the instruction manual’s specifications.
Transmission was accomplished on the
first try. We reduced transmission time by
calling ahead and arranging to send after
regular office hours, assuring an open re-
ceiver line. That and other tricks of fax
transmission deserve to be collected into
an electronic etiquette guide of fax do’s
and don’t’s.

Our first transmission test was a Popu-
lar Electronics cover. The result was ex-
cellent for headline type, but the photos on
the cover became sketchy and unrecog-
nizable, inadequately representing the dif-
ferences in the depth of perspective. Print
transmission, of course, was better than
photo. while black-and-white pictures
were superior to color.

When we transmitted the first page of a
GIZMO section, the black and white was
more subtly shaded and looked more
three-dimensional than the transmitted
color cover had. But in the text, some
clarity was lost in the fine print. The letters
were pixilated—broken down into dots
that didn’t always align perfectly, but fell
apart like slats unstacking. They were legi-
bie, but demanded some persistent eye-
balling to make them out. It took twice as
long to read the fax transmission as it took
to read the original page.

Magazine type printed on glossy paper
transmitted the best of all the test pages we
sent. It armived as clear and readable as the
typical weekly newspaper. The glossy
black-and-white of the original page was
reduced in shade by about 50 percent, but
that created no legibility problems. The
photos were muddy. though. and one line
of text was completely lost. Alas, it ap-
pears that such inexplicable glitches are
one price that must be paid for consumer-
electronics progress.

In our experience, the UX-50 suffers
from one design flaw: Closing the opera-
tion panel is difficult, awkward, and con-
fusing. When we first unwrapped the unit,
we thought the machine was broken be-
cause the panel flipped up and we couldn’t
figure out how to close it. The necessary
instruction was buried on page 13 of the
manual: “Close the operation panel...by
pressing down hard the center of the opera-
tion panel (at the power indicator light)
until a click is heard.” This is slam-bang
consumer electronics in the most literal
sense: The user has to slam down the oper-
ation panel in just the right spot to get it to
stay closed. It took us three to six (gentle)
slams to get a click.

Our other difficulty with the UX-50 was
actually the result of a mental block on our
part. We expected to be told where to find
the unit’s power switch. We had to make
minor leaps of logic to to follow the in-
structions in the operation manual; and
eventually we had to read the description
of the operation panel itself to locate the
on/off button on the unit.

The UX-50 comes in the currently stan-
dard black finish, which looks very se-
rious. It would actually look forbidding,
but for a green start button and pink stop
control, which brighten its high-tech dour-
ness a little. Black surfaces are practical,
though, for sending messages via fax,
since hands soiled by newsprint would
soon leave unsightly smudges on brighter
surfaces.

The Sharp UX-50 measures a relatively
small 13%2 by 9% inches and is just 3%-
inches high. Power is supplied to the unit
through a three-prong. 120-volt outlet. The
unit is a basic model, but it does offera few
extras. It can send a reduced image of an
original. The handset offers on-hook dial
and redial. There’s both manual and auto-
matic receiving, and the unit works with
any G3-designated receiving facsimile.

At least in casual use, its limitations
weren’t terribly noticeable. As an intro-
duction to the growing world of facsimile
transmission and reception. the UX-50
would do just fine. Sharp even maintains a
toli-free number on weekdays for user as-
sistance if it should prove necessary; it was
busy when we called. Fortunately, we
didn’t really have a problem-—we just
wanted to ask if the **Sharp Technical Ac-
tion Center” would fax information to
UX-50 users. |
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The Music Goes
Round and
Round

AUTO-CHANGER DCUBLE-CAS-
SETTE DECK (M-T4100). Manufactured
by: Mitsubishi Electric Sales America,
Inc., 5757 Plaza Dr., P.O. Box 6007,
Cypress, CA 90630-0007. Price: $349.

A few months ago. syndicated colum-
nist Bob Greene was lamenting the pas-
sage of the jukebox, that once ubiquitous
public source of colared lights. enjoy-
ment, and endless music. After usin2 the
Mitsubishi Auio-Changer Double-Cas-
sette Deck. we think the spirit of the
jukebox lives on—embodied in this con-
temporary. double audio-cassette deck's
ingenious: seven-cassette auto-changer
mechanism.

Slightly bulky, this deck {acks the high-
tech gloss of ather dual-deck machines.
It's downright utilitarian in appearance.
The job it does is to allow the user to
program and listen to both sides of seven
audio cassettes in a row. With the proper
tapes it can be programmed to play se-
lected sections of each tape. With its re-
cording, second-cassette unit, the M-
T4100 can-dub tapes at double or normal
speed and offers synchronized recording
from deck one {which carrizs the changer
mechanism) to deck two. Missing is relay
play. which would bring the machine’s
total capacity up to eight fuil cassettes—a
trick we’re surprised Mitsubishi missed.

The changer door is at the left of the
front panel. A push of what would nor-
mally be the “eject” button brings the
seven-slot -drawer sliding out. Although
the magazine coor is made to resemble
deck one's cassette door, the actual Jdeck
one is at the center of the front panel,
behind a plastic transparent cover, backlit

52 Page 6/GIZMO

in green. Once cassettes one through seven
are loaded, the “*play”” button puts the M-
T4100's micro-computer-controlled
changer into gear. The drawer slides out
slightly to position the casseite so that it
can be moved into the tape deck.

With a slight click, the cassette to be
played is transferred to the deck and play
begins. In its back-and-fortk drawer action
and with cassettes sliding irtc playing po-
sition. the auto changer secms a descen-
dant of the mechanics of the jukebox.
Which is fine by us, as that was a tech-
nology brought to a high degree of perfec-
tion over the decades.

Electronics rears its sometimes con-
fusing head in the programming of cas-
sette and selection play. Aithough not
equipped with a remeote control, the M-
T4100 can be hamnessed to the remote fur-
nished with Matsubish: receivers.

The primary controls used in program-
ming the unit (program, memory, call,
clear. tape number, side, track. and Dolby
NR) are arrayed beneath the vertically ar-
ranged controls for deck one. A display
helps guide the user through the program
sequence: “program:®’ then the “‘tape
number;” “side A/B.Y to slect either
double- or single-side play; ‘“‘track
number.” to select specific tape sections;
followed by “memory"

Treck selection is possible only if the
cassette’s various sections are separated by
silent intervals. creating the necessary ref-
erence points for programmed track play.
Intervals, as we interpret the rather vague
directions, need to be at least 12 seconds in
duration.

Deck two. the recording unit, has the
standard tape player/recorder controls (for
some reason, deck ore has no “‘pause”
button) and a set of :ndicator lights. A
“peak level’ light stamds ia for the more
claborate level meters of: other decks,
while a ““tape positior—special™ indica-
tor lights if a chrome tape is being used.
There is no tape-reverse mechanism except
for rewind, so the casset'e hes to be flipped

manually for play on both sides. On the
rear of the unit is a small knob labeled
“rec. volume.” The instructions explain,
“adjustment of the recording level may be
necessary when using this unit with other
components,” which doesn’t explain too
much.

In using the M-T4100 with other com-
ponents, we noticed a drop in volume level
during playback. The same cassette played
in both this and another tape deck required
a higher volume setting with the Mit-
subishi.

But in its speciality. uninterrupted tape
play of luxurious length, the M-T4100 is
unsurpassed. Seven 90-minutes cassettes
could produce up to 10% hours of music,
while a full magazine of 120 minute tapes
would bring the musical count up to 14
hours. The unit may well be descended
from a model aimed at the commercial
market. stores and other businesses want-
ing uninterrupted background sounds.
Both its strictly-business appearance and
its rather opaque instruction manual sug-
gest a non-consumer-oricnted product.
Still, consumers interested in hours of mu-
sic at a stretch will be interested in this
unique dual deck. And jukebox afi-
cionados, we can guarantee, will find its
changer mechanism fascinating. ||

NINTENDO POWER SET
{Continued from page 1)

our testers (aged 6 and 14) long to figure
out that if they simply jumped off the mat
and then stepped back onto the circle, the
jump’s distance was casily increased. Fun,
however. is the point—not the racking up
of points. After discovering that easy-
score system, the two went back to playing
the game the proper way.

Rambunctious fun was characteristic of
sessions with the power pad. and it is cer-
tainly more physically involving than the
usual round of zaps and bleeps via an ordi-
nary stick control or even a Nintendo
“zapper.” Although not likely to convert a
generation of couch potatoes into Olym-
pian athletes, it’s a sign that designers are
finally taking their eyes off the screen and
looking at the humans playing the games.
Imagination should extend beyond pro-
gramming and the power pad is a simple
but welcome innovation.

Also intended for use with the Pad are
two Nintendo games announced last fall;
“Dance Aerobics” is aimed at kids aged 6
through 12, and **Super Team Games” is
described by the company as allowing “up
to six players to compete in summer-camp-
type games and obstacle events such as a
long run, wall jump, crab walk, tug-of-war
and skateboard race.” Sold separately,
those games retail for around $30. The
Power Pad. with *“World Class Track
Meet, " is scheduled for stand-alone sales,
retailing for $79.95. |



Bar Exam

HQ VIDEO CASSETTE RECORDER
(PV-4862). Manufactured by: Pan-
asonic Co., One Panasonic Way,
Secaucus, NJ) 07094. Price: $660.

We hunted around for quite a while be-
fore deciding to purchase the Panasonic
HQ Video Cassette Recorder (PV-4862).
As happy owners of various Sony Beta
units, we believed their image quality to
beat anything offered by VHS.

Eventually we were forced to concede
the defeat of the Beta system, as hardly
any local rental shops carry pre-recorded
Beta cassettes; and if the outlet does, it’s a
pitiful selection. As Beta partisans, we’ve
been pleasantly surprised in the months
since we purchased the PV-4862. We
could have bought a cheaper model, but
splurged because decks with Hi-F stereo
sound had been highly touted. This, our
first VHS, stereo, HQ VCR has proved to
be a fantastic home-entertainment invest-
ment.

If you watch a lot of rental movies, hear-
ing the sound via stereo will double your
viewing pleasure. It’s comparable to the-
ater sound in its quality. Another advan-
tage is that the deck is equipped with MTS
broadcast stereo. When watching *Late
Night with David Letterman’ for in-
stance, you can hear Paul Schaffer’s studio
band in stereo, even if you're still using a
monaural television. Just send the TV sig-
nal through the VCR and tum on your
stereo system. For those who don’t own a
stereo-TV receiver, it adds up to a bonus
upgrade of the television set.

By the way, the hook-up is extremely
easy—even for the non-electronically in-
clined consumer. It’s important to re-
member that an extra length of patching
cable will probably be necessary if the
audio system is any distance from the TV.

We’ve talked a lot about the deck’s Hi-
Fi audio capabilities because that's what
finally sold us on the PV-4862. Rental
cassettes of Full Meial Jacket or Top Gun
haven’t really been fully seen and heard
unless the soundtrack booms and jets have
blasted in stereo through the viewer’s liv-
ing room. In our household we've even
been fooled by the ringing of the phone in
a movie, rushing to answer our own when
nobody was calling.

The deck can also be used to tape music
from your sterco system. A friend has been
duplicating his CD’s onto VHS cassettes,
claiming the sound quality reaches DAT-
like fidelity. Of course, that gives the con-
sumer the option of using the VCR as yet
another audio source.

Because this Panasonic unit is a four-
head model, it’s got the usual special
effects—fast search with minimal image
distortion, and sing’le-frame advance and
“pause” that both provide a picture with-

CIRCLE 42 ON FREE INFORMATION CARD

out any screen static. On this deck, how-
ever, there are two features that stand out,
besides the excellent Hi-Fi/MTS sound—
on-screen and bar-code programming.

We found the system’s on-screen pro-
gramming to be extremely user-friendly
and even useful. After pushing a “prog/
clock” button, a menu appears that guides
the user along with simple. logical instruc-
tions. With some VCR’s, it can take half
an hour to figure out the time shift pro-
cedure. With this one, we never even both-
ered to crack open the instruction manual
(an equally well-designed guide to VCR
usage). On-screen programming, of
course, is hardly an innovation at this
point, but even skeptics will be surprised
to find that this *“gimmick” is actually a
shorteut to viewing pleasure.

This particular model makes use of Pan-
asonic’s bar-code programming. The deck
arrives with a separate scanner, about the
size of a pocket flashlight (with four
“AAA” batteries), and with two sheets of
bar-code labels. The VCR can be pro-
grammed to record eight different unat-
tended events over a onc-month period.
All the user does is spend a few minutes
tracing those codes with the scanner and
entering time and channel information in
the usual way.

The bar-code system is supposed to
make programming the VCR as easy “as
drawing a line.”” It works this way: the
scanner, grasped pencil-like, is traced over
data represented in bar coding on a sheet
provided with the unit—date, start time,
stop time, and channel. The scanner then
is pointed toward the VCR from, in our
case, the couch, about ten feet away. A
““scanner transmit”’ control sends the en-
coded information stored in the unit to the
VCR, which then answers with a series of
confirmation beeps. That's all there is to it.

Frankly, we prefer using the remote con-
trol for programming instead of running
the scanner over the provided bar codes
like 2 supermarket clerk. Programming
can anly be carried out via the remote
control or scanner; there are no controls on
the VCR itself for those functions. On-
screen information also means that the TV
must be turned on for such tasks as setting
the VCR’s clock. While we have our
doubts about remote-control dependency,
it appears to be the wave of the future.

Bar coding can be used to program the

PV-4862 to record every day, every week,

or at whatever intervals are desired. The
scanner includes a timer-activation button.
It can also be used to program the record-
ing of movies shown on the pay channels,
if the local cable guide includes bar codes
printed for selected movies and specials
(as an increasing number do). Where we
live, this comes down to three or four pay-
channel movies each month.

Although the bar code is a great gim-
mick, we don’t use it that much. Perhaps
video viewers who are masters of pre-
planned viewing will get more out of this
single-step programming system. [

AUDIO VISUAL
(Continued from page 2)

ed into a more-or-less logical whole. Our
confusion would have been even shorter in
duration if this otherwise cutting-edge
product came equipped with an instruction
booklet that wasn’t such a chore to con-
sult. Unit diagrams are separated from in-
structional text by the main body of the 20-
page booklet, requiring extensive thumb-
ing back and forth (at least in our case)
before the numerical identities of various
controls were fixed in our mind.

Perhaps our major disappointment in
the MX-WS50 was the discovery that it’s
equipped only for a single pair of speak-
ers——a shortcoming for a good many audio
consumers. Although (as it’s dubbed by
Hitachi) a “CD slimline system,” this
home-entertainment powerhouse is any-
thing but compact. Its very different exte-
rior makes it an unusually long
component.

Hitachi offers an optional stand (LX-
MXWS50, $199) for the unit. It’s also sold
with its own floor-standing speakers, as
the MX-W5I ($1,299). As an alternative
design incorporating four components,
the Hitachi Stereo Cassette Receiver/CD
Player offers consumers another shape for
their home-audio experience. 1t may not fit
everyone's home-audio needs, either in
terms of power (although S0 watts is more
than ample for most everyday listening sit-
uations) or cosmetics. But as a break from
the endless boxes of home-audio and -
video components, it’s a welcome depar-
ture from the norm.

GIZMO/Page 7
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Tangential Tracking Turntable

To hear the recorded-music industry tell it, the LP is just about due for
retirement. Time will tell, but for those still using vinyl, the Beosystem 3300
Tangential-Tracking Tirntable from Bang & Olufsen of America (1150 Feehan-
ville Dr., Mount Prospect, IL 60056) would seem the ultimate in turntable
performance. All functions can be operated by infrared remote control. Forease of
cuing, the tone arm can be moved in %-inch increments and there’s a built-in light
to automatically illuminate the disc. The unit also offers repeat play, and stop/start
with a single button. Tangential tracking offers the advantage of tracking records
the way they’re cut—in a straight line, eliminating potential distortion and stereo
imbalance. The servo drive on the tone arm is isolated from the stylus to prevent
any vibrations from affecting the music. Using B&Q’s proprietary technology,
Datalink, the Beogram 3300 turntable can be linked with other audio compo-
nents. Price: $439.

CIRCLE 43 ON FREE INFORMATION CARD

Weather Receiver

It may not be the Old Farmer’s Almanac, but the Weather Receiver/Alert
(WX-3) from Maxon (10828 NW Airworld Drive, Dept. 777, Kansas City, MO
64153) can keep the user up-to-date on climactic conditions on a minute-by-
minute basis. The unit receives the latest weather-information broadcasts on
162.550-, 162.475-, or 162.400-MHz U.S. Weather Service bands. If a severe-
Maxon Weather Receiver weather bulletin is issued, the monitor blasts a loud warning tone and illuminates
an “‘Alert” indicator. A telescopic antenna provides drift-free reception within 50
miles of an N.O.A_A. (weather-information) broadcast transmitter and a second
terminal allows the use of an external antenna. The WX-3 is marine-tested to resist
moisture and draws power from 120-volts AC, backed up by a9-volt battery in case
of a power failure. Price: $49.95.

CIRCLE 44 ON FREE INFORMATION CARD

Cordless Headset Telephone

Cordless telephones have been criticized for a variety of shortcomings, among
them not offering all the features of their less mobile counterparts. But, according
to Plantronics, Inc. (345 Encinal St., Santa Cruz CA 95060), the SP 4 Cordless
Headset Telephone is an instrument that can ‘“‘completely replace the standard
Plantronics Headset Cordless Telephone telephone.” It’s described as a full-feature telephone (including automatic last-
number redial, tone/pulse, mute, and hold functions, and adjustable volume) with
a lightweight headset for completely “‘hands free” telephone use. Easily user-
instaliable, Plantronics calls the SP 4 “‘ideal for phone-intensive professionals in
home-office and small-business environments, as well as for personal use at
home.” Price: $89.95.

CIRCLE 45 ON FREE INFORMATION CARD

Electronic Scrabble Game

Scrabble, the decades-old word game, also comes in an electronic version that
can be played solo. Monty Scrabble, available from Haverhills (131 Townsend St.,
San Francisco, CA 94107), is a hand-held game that gives the user an opportunity
to play against three other human players—or against the game computer itself,
which is programmed to play at four different skill levels, and has a Scrabble
vocabulary of 12,000 words. Monty keeps track of the tiles, keeps score, chal-
lenges incorrect words, and runs on 4 *“C” batteries. The unit doesn’t hide tiles or
make up nonexisten{ words, which puts it at least a couple of steps ahead of some
human Scrabble players we have known. Price: $99.95.

Haverhills Electronic Scrabble Game CIRCLE 46 ON FREE INFORMATION CARD
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Telephone Answering System

Not so many years ago, telephone answering systems were often bulky devices.
Today’s compact versions, like the Telephone Answering System (GTE 7520) from
GTE Consumer Products Corp. (One Stamford Forum, Stamford, CT 06904) do
much more in much less space. The GTE 7520 uses a digital voice-recording
system for outgoing messages, eliminating the outgoing-message cassette. In-
stead, a tiny computer chip carries the user message. The answering machine
allows remote playback of messages from any tone phone, one-step playback, call
monitor, and message interrupt. There is also a remote turn-on feature and non-
telephone messages can be left by members of the household. The GTE 7520 has a
speaker phone, a 13-number memory, last-number redial, a hold button, and
switchable pulse/tone dialing. Price: $189.95.

CIRCLE 48 ON FREE INFORMATION CARD

Entertainment Console

Using a combination of solid oak and fine oak veneers and laminates, the Oak
Classic Entertainment Center (AV1810) from Bush Industries (One Mason Drive,
Jamestown, NY 14702) gives an “upscale appearance” through its *‘generous
proportions.”* The unit has plenty of room for a 26-inch television set, a complete
sound system, and a variety of records, tapes, and accessories. Solid oak is
highlighted on the doors, rails, caps, and frames. The system measures 49%-
inches wide by 48-inches high by 19%2-inches deep. Tempered-glass doors feature
solid-oak door pulls in front of the storage area. Price: $499.95.

CIRCLE 50 ON FREE INFORMATION CARD

Four-Head VCR

Super VHS circuitry, Hi-Fi sound, and a four-head design are among the
features of the *“flagship model”VCR (YV-1110-S introduced by Yamaha Elec-
tronics Corp. USA (6660 Orangethorpe Ave., Buena Park, CA 90620) as part of
the roll-out of three new video recorders. The YV-1110-S includes a picture-in-
picture that can be moved, enlarged, and switched with the TV screen’s main
picture. Besides S-VHS, other special circuitry includes index coding and search,
allowing the user to single-touch search from the unit’s remote control. Aiial-
time counter displays hours, minutes, and seconds and can operate with the séarch
function to automatically find a program on the cassette. Price: $899.

CIRCLE 51 ON FREE INFORMATION CARD

Tape Deck Care Kit Yamaha Four-Head YCR

It’s important to keep tape decks clean, especially in the car, but that is precisely
the location consumers often overlook when taking care of electronic gear. The
Tape Deck Care Set from Discwasher, Inc. (4310 Transworld Rd., Schiller Park,
IL 60176} is designed to make maintenance of a car or truck tape deck easy. The kit
includes Discwasher’s *““Perfect Path™ tape-deck cleaner, the capstan and pinch
roller cleaner, cleaning fluid, and a case to hold everything that is “no bigger than
a paperback book.” It can easily be stashed in a car glove compartment or door-
side pocket. Price: $12.95.

CIRCLE 52 ON FREE INFORMATION CARD

Compact Flashlight

! . i . | TERMA-LITE 4 ua
Any camper or hiker knows that space is at a premium when planning an outing

into the woods, be it for an afternoon or for a month. Lighter is just about always
better, and the manufacturers of the Tekna-Lite 4 Flashiight have found a way to
“provide the same voltage as one that uses 4 D-size batteries but is only a fourth
the size.” The Tekna-Lite uses 4 AA-size batteries, is only 4%2-inches long, and is
waterproof. It is available through the New York Museum of Modern Art’s Museum
Store (Mail Order Dept., 11 W. 53rd St., New York, NY 10019). Price: $30. i
CIRCLE 53 ON FREE INFORMATION CARD Tekna-Lite Compact Flashlight
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Remote-Control Stereo Receiver

A full range of features are available in the 50-Watt Remote-Control Stereo
Receiver (RA-1145R) from Sherwood (13845 Artesia Blvd., Cerritos, CA 90701).
Full remote control, quartz-locked computerized tuning, 30 station presets. and
surround sound are among the more-or-less deluxe features of the unit. The
Sherwood component also uses ““a motorized pure-analog volume control with an
LED pointer.” Equipped with inputs for video, a loudness control, tape monitor,
and a headphone jack, the amplifier has a frequency response of 8 Hz to 40 kHz.
The FM tuner has a usable sensitivity of 11.2 dB, stereo separation at 1 kHz of 45
dB, and (mono) THD of 0.2 percent. The RA-1145R’s midrange price is a definite
plus. Price: $299.

CIRCLE 54 ON FREE INFORMATION CARD

Automotive Music System

Readers considering the purchase of a 1989 Cadillac De Ville, Seville, or
Eldorado will be offered the option of an amplifier that puts out up to 200 watts,
with the Delco/Bose Gold Series Automotive Music System from Bose (The
Mountain, Framingham, MA 01701). The system includes loudspeakers, ampli-
fier/equalizer modules, and standard ETR/cassette. It also comes with an optional
digital compact-disc player. Designed to match the car, it also includes 4Y-inch
full-range drivers in the front door panels, 6- X 9-inch full-range drivers in the
rear shelf, and new equalization circuitry for smoother acoustic frequency re-
sponse. Price: Not Available.

CIRCLE 55 ON FREE INFORMATION CARD

Stereo Rack System

Billed by its makers as “‘big on sound and big on value,” the Stereo Rack
System (TCM-50IM) is the first such component ensemble from Ssangyong USA
(601 16th St., Carlstadt, NJ 07072). It features a semi-automatic turntable, an
AM/FM stereo tuner, an amplifier with a five-band graphic equalizer, a dual-
cassette deck, and twin two-way speakers. The speakers handle up to 10 watts of
power, and the cassette deck offers continuous play from tape 2 to tape 1. The radio
and turntable offer “additional options.” Price: $169.95.

CIRCLE 56 ON FREE INFORMATION CARD

27-Inch Television

Television sets continue to get bigger and bigger. and in that spirit, Sharp
Electronics Corp. (Sharp Plaza, Mahwah, NJ 07430), has introduced its first 27-
inch televistons, including the 27RV79. This model features circuitry to receive
stereo broadcasts and an audio-out jack for connection to a complete audio-video
system. The set offers 600 lines of resolution and a comb filter for bright, detailed
images. It also has auto channel memory, sleep timer, a 209-channel direct-cable
tuner, TV/VCR remote control, and on-screen display of channel information.
Price: $899.95.

CIRCLE 57 ON FREE INFORMATION CARD

Elementary Spelling Ace

There’s no doubt that this is the age of the computer, and both manufacturers
and consumers are interested in ways to introduce kids to the wonders of the PC.
The Elementary Spelling Ace (ES-90) from Franklin Computer (122 Burrs Road,
Mt. Holly, NJ 08060), can be a gentle, and useful, introduction to computer skills.
The device comes equipped with Merriam-Webster's Elementary School Diction-
ary and, like Franklin’s grown-up spelling computers, phonetically corrects
misspelled words and then refers the child to the page number in the dictionary
where the word is listed. The computer contains an exclusive phonetic spelling
algorithm designed for children 6 to 12. The child can keep a self-generated
special word list and can play, with other children, a series of games such as
. Hangman, Anagrams, and Jumble—all designed to improve spelling and help the

o young user become familiar with an elementary computer. Price: $99.
Franklin Computer Elementary Spelling Ace CIRCLE 58 ON FREE INFORMATION CARD
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Home/Office Answering System

The home-office market is one of the fastest growing in the electronics field and
Code-a-Phone Corp. (16261 SE 130th, Clackamas, OR 97015) is aiming its new
HomelOffice Answering System (5890) at that expanding market. The system
includes a dual-recording answering system, a “‘unique” private-message func-
tion, a message-forwarding feature for the professional who is frequently away
from home, and a time/day voice stamp with which the system itself tells the user
when the call came in. There are a total of 20 beeperless-remote features, a 24-
number autodialer, a speakerphone, and a “hook flash” feature that lets the user
take advantage of call waiting. Price: $269.95.

CIRCLE 59 ON FREE INFORMATION CARD

Blood Pressure Monitor

It’s a good idea to keep track of blood pressure and pulse, especially in today’s
fast-paced and sometimes stressful world. With the Cuffless Blood Pressure
Monitor, available from the Synchronics Catalog (Hanover, PA 17333), the user
can determine pulse and blood pressure with the touch of a finger. Just slip the
finger in the unit’s convenient ring, flip a switch, and receive accurate readings on
an easy-to-read digital display. The device is portable enough to fit in a briefcase
and meets Association for Advancement of Medical Instrumentation proposed
accuracy standards for electronic *‘sphygmomanometers.” Synchronics offers a
one-yegr warranty. Price: $85.

CIRCLE 60 ON FREE INFORMATION CARD

Synchronics Blood Pressure Monitor

35mm Camera with Zoom Lens

There are plenty of fully automatic autofocus cameras available to the photogra-
phy buff who doesn’t want to sacrifice image control and quality for convenience.
But Konica USA, Inc. (440 Syivan Ave., Englewood Cliffs, NJ 07632) calls its
new 35mm Compact Camera (Z-UP80) *the world’s first compact 35mm camera
to feature a built-in 40mm-wide-angle/80mm-telephoto, power-zoom lens that
allows the user to focus in as close as 2 feet macro.” The camera also has ultra-
high-precision stepless autofocus, high-intensity zoom auto-flash, auto load/
wind/rewind, and programmable auto-exposure features. Price: $472.

CIRCLE 61 ON FREE INFORMATION CARD

Konica 35mm Camera with Zoom Lens

Rechargeable Portable CD Player

The portable CD player has probably been at least as important in the sky-
rocketing popularity of the lasermusic medium as home units. The newest
Rechargeable Portable CD Player (SL-XP6) from Technics (One Panasonic Way,
Secaucus, NJ 07094) is a good example of why. The aluminum-diecast unit
weighs 13.4 ounces (without its rechargeable batteries or the alternative pair of
“AA” batteries). It offers a ““quadruple oversampling digital filter” and a trio of
play modes—normal, resume, and random. In addition to the two battery-power
sources, the SL-XP6 can use a supplied AC adapter or a car electrical system. An
LCD display indicates total number of disc tracks, playing time, track in play,
elapsed playing time, repeat, program, play mode (resume/random), and battery
level. Auto power off engages after the player has spent five minutes in the stop
mode (to conserve batteries); there’s also a headphone-level control; repeat, skip,
and search keys; and a line-out terminal. Price: $349.

CIRCLE 62 ON FREE INFORMATION CARD Technics Portable Rechargeabie CD Player
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Hand-held Color TV

The march of electronic miniaturization continues, and with the hand-held
Color LCD-TV (TC-53-0A) from CBM America Corp. (2999 Overland Ave., Los
Angeles CA 90064), Citizen retumns to the tiny TV market it helped establish. The
company says that the TC-53-OA features “‘unsurpassed picture clarity, contrast
and color vibrancy — even in broad daylight,” thanks to a built-in backlight. The
unit weighs under a pound and the screen measures 2/4-inches diagonally. Other
features include a 23-inch rod antenna; earphone; black, hooded, soft carry case;
and four sample batteries. Optional accessories are an AC adapter, a car adapter,
and a connector for use with an external antenna. Price: $299.95.

CIRCLE 63 ON FREE INFORMATION CARD

Financial Calculator

For the person on the go who needs fast fiscal calculations, the traditional
calculator sometimes takes too long to solve complex, multi-step problems. The
Financial Consultant Calculator (FC-100) from Casio, Inc. (5§70 Mt. Pleasant
Ave., Dover, NJ 07801) has a 10-digit display that shows a 7-digit mantissa plus a
two-digit exponent. It can calculate mark-up, margin, internal rate of returm, net
present value, percentage rate, and effective rate. It can also perform statistical
and finance register calculations, linear regressions, and discounted cash flow.
Price: $34.95.

CIRCLE 64 ON FREE INFORMATION CARD

Holographic Calculator

Here’s an unusual calculator that should help users visualize the underlying
reality of their financial calculations, and keep their attention on the glittering
prize even as the sometimes monotonous work of calculation goes forward.
Available from the Sharper Image (650 Davis St., San Francisco, CA 94111), the
Holographic Calculator features a three-dimensional apparition of “stacks of
coins from around the world.”” As the product description puts it, *“this impressive
collection lies forever beyond your touch, in the realm of perfect illusion created
by holography.” The calculator keys seem to float in space above the coins,
through a high-quality dichromate reflection hologram of 27,000 lines per inch—
500 times finer than conventional printing. A four-function calculator with eight-
digit display, square root and percent keys, and three-key memory. The device is
solar-powered, so batteries aren’t required. The Holographic Calculator is sold
with a stand and one-year warranty. Price: $59.

CIRCLE 65 ON FREE INFORMATION CARD

AM/FM Stereo Tuner

The combination of ‘‘low-profile design” and *‘audiophile quality perfor-
mance” is an attractive one. Those, anyway, are the characteristics claimed for the
new AM/FM Stereo Tuner (T-2000E) from Audio Dynamics Corp. (851 Traeger
Ave., San Bruno, CA 94066). Features include 20-station preset, divided between
AM and FM signals; Schotz noise reduction; and “efficient interference rejec-
tion” because of a “low 1.5 dB caption ratio over the entire signal strength range
of 25-65 dB.”’ The T-2000E can be used with Audio Dynamics’ CD-2000E CD
player and CA-2000E integrated amplifier, making for a component system with
*““‘armchair operation” capabilities, using the remote control supplied with the
amp. Price: $349.

CIRCLE 66 ON FREE INFORMATION CARD

Compact Video Light

In the world of portable video-camera lights, weight is everything, and the DC
Camcorder Video Light (LT-3) from Photo Systems, Inc. (7200 W. Huron River
Dr., Dexter MI 48130), weighs in at a feathery 11 ounces. According to Photo
Systems, the light is “extremely versatile’ and “completely portable.” It has a
50-watt DC lamp with computer-matched bulb and reflector. The unit attaches via
a “hot shoe” mount directly onto the camcorder. The light is powered by a
rechargeable lead-acid battery. The cigarette plug connects to an optional 12-volt
battery pack, which allows 45 minutes of continuous operation. Price: $79.95.

CIRCLE 67 ON FREE INFORMATION CARD



BY CARL KOHLER

Understand your radio’s personality’and you’ll both live in astral harmony!

nnervingly esoteric as it sounds,
U shortwave radios and other ra-

dio gear have the same astrol-
ogical characteristics that we humans
do. That obscure theory has been sup-
pressed by sundry radio designers,
probably as an understandable favor
fo retail dealers. Depending entirely
upon the exact moment of final as-
sembly, each piece of radio gear
qualifies for a built-sign corresponding
to one of the twelve segments of the
fraditional zodiac.

Overload thinking? Read on!

Aries, The Ram (March 21—April
21). Exhibiting testy confidence in
their aggressive hopes and high-level
performance, this grouping of trans-
ceivers would reach beyond the plan-
et if they could. Somewhat rashly
impulsive (and defensive about it),
they crave advanced experimenta-
tion, and innovative usage and impa-
tiently await important progress tech-

nically and humanly in the amateur
radio field. Utterly contemptuous of all
known limitations and disdaining timid
operators, these demand pioneering
attitudes. Best owners: Malcontents
possessing only several QSL cards.

Taurus, The Bull (April 22—May 20).
Deploring haste, these transceivers
should never be used hurriedly. A laid-
back pace nourishes their cautious
temperament, increasing the re-
liability of their performance, every
day of the week (and thrice on Sun-
days or holidays). They regard loyalty
as just another 2-way transmission.
Practical to their last inner component,
they expect good maintenance and
careful re-adjustments when needed.
Profit-talk is their language. Best
owners: Bank executives, stock-
brokers, mint managers, and sal-
vagers of buried freasure.

Gemini, The Twins (May 21—June
21). Hampered mildly by an eleven-
minute attention span, these units suf-

D

' I'...

fer (read: are static-afflicted) when
lengthy human conversation is im-
posed upon them. So change subjects
and frequencies often for them. Ad-
dicted to all aspects of communica-
tion, they need juicier gossip than
otherradios: even if it must be transmit-
tedvia ditsand dahs. Essentially socia-
ble instrumentry, they appreciate
crowds of bystanders and onlookers—
at both ends of the broadcast. Best
owners: Speed talkers with a million
things on their minds.

Cancer, The Crab (June 22—July
22). Although this breed appears to
bejust like all the other shortwave radi-
os, they're much more sensitive and
moody than even the most neurotic
microphone. Never discuss their
foibles in the presence of strangers, For
that matter, avoid allowing those who
are unrelated to the operator (blood,
marriage, Creed, or license status) to
even watch these rigs being used—
except possibly children. These trans-
ceivers yeam for security, both familial
and material. Best owners: Solvent pa-
friarchs or matriarchs.

686} HdV

3,]
©



POPULAR ELECTRONICS/HANDS-ON ELECTRONICS

o
o

Leo, The Lion (July 23—August 22).
Hungering for human attention, these
two-ways perform superbly if ac-
corded constant admiration and whis-
pered praise. Ignored foo long. they
protest (read: emit only outraged key-
clicks immune to all filters). Also, they
demonstrate a subtle tendency to su-
pervise fransmission and reception un-
less monitored closely, which is more
due to their innate regality than the
operator’s errors. Since nobody really
ever owns these royal radios—be-
cause they, somehow, claim
ownership of their operators—
ownership is moot here.

Virgo, The Virgin (August 23—Sep-
tember 22). Three words adequately
describe this segment: picky, picky,
picky. That comment applies to their
operators, selected transmissions, re-
ceptions, frequencies, explorations,
and the interior decor of their owners’
shacks. These simply refuse to cooper-
ate with shoddy code adherence,
slovenly transmifting techniques, or
shabby surroundings, whether their
operators like it or not. Also, they insist
upon being sited at slight distances
from lesser electronic equipment, due
to their intrinsically aloof nature. Best
owners: Accredited perfectionists and
editors.

Aquarius radios hope to be operated by
unusual, off-beat, and distinctive owners.

Libra, The Scales (September
23—October 23). Undeniably prima
donna-ish and rabidly devoted to their
creed of total balance, these radios
function a tad more artistically than
such instrumentry ever had any right to
perform. Moreover, they're alittie snob-
bish about this transmitted achieve-
ment than theyre ever likely fo admit—
even if the most talented operators
could get it out of them, which none
have yet. Not that they're morally supe-
rior to occasional human ribaldry or
fail to enjoy uncouth reception (if
timedright). Best owners: Worldly ama-
teurs with a flajr for finding their own ilk
and mobile phones with unlisted num-
bers.

Scorpio, The Scorpion (October
24—November 22). These frans-
ceivers require particularly good treat-
ment and very careful handling. Like
everything scorpion-ish, they don't get
mad: They get even. (Read: short cir-
cuit and bum relentlessly). Used prop-
erly with utter respect, they out-transmit
and out-receive any other radio in ex-
istence. Unfortunately, they despise
blabbermouths. Operators would be
wise fo refrain from quoting their cost
and/or full-performance ranges. These
cannot be faulted for their manufac-
tured secretiveness. Best owners: Tac-
iturn humans.

Sagittarius, The Archer (November
23—December 21). No more genial,
cheerfully operating shortwave radios
have yet been designed or as-
sembled than these. Imbued with d
maniacal love for travel, they simply
hope to be kept in constant motion—
making them perfect for mobile
usage. Neither traffic, inclement
weather, impossible routes, difficult
fransmission areas, nor downright foul
human behavior tamish their fondness
for incessant wandering. Best owners:
Gabby vagabonds and not-so-swift
CBers.

Capricorn, The Goat (December
22-January 19). Striving for human
respect, these rigs regard working for
operators twenty-five hours daily, eight
days weekly as nothing more than job
insurance. They invented the word
communiholic. Marconi likely unwit-
tingly built one of them and it promptly
helped him toward eventual fame be-
cause these radios contain the ambi-
tion of ultimately basking in the
reflected glory of famous operators. To
that end they exist and labor. Best
owners: Bonafide celebrities and roy-

alty.

Aquarius, The Water Bearer (Janu-
ary 20—February 18). Invisibly func-
tioning upon an overwhelming curi-
osity about usual people, places, and
unexplored frequencies—these radios
are the eccentrics of radiodom. Usage
that’s too routine makes themiill (read:
defective tickler coil). What keeps
them healthy are transmissions to the
unknown, the unvisited, and the unex-
pected. If any radios will put operators
in touch with UFOs and/or other dimen-
sions—these radios will, assuming that
necessary conditions are conducive.
Best owners: Rebels interested in con-
tacting Mars and abandoned ETs.

Pisces, The Fish (February
19—March 20). Findlly, shortwave ra-
dios whose major need isaneedto be
needed. These fairly radiate compas-
sion for mere humanity. Their forte is
natural disasters and all lesser human
emergencies. They perform with effi-
ciency during such stressful situations
and have a long history of saving lives
(thanks to their operator’s alertness
and skilled dispatch). For reasons still
being researched, they function better
near bodies of water. Ham shack
aquariums are minor aids here. Best
owners: Humane amateurs. [ ]



The World’s first superconductive processor,
to be announced this April First,
promises to revolutionize the
computer industry!

SUPERCONDUCTING

BY PAUL YORLEGG

the world’s most prestigious re-

search facilities announced signifi-
cant new breakthroughs in supercon-
ductivity—the ability of materials at
very low temperatures to conduct
electricity without resistance and with-
out shivering. At that time, designers at
Infelski Intemational, a major eastem
European semiconductor firm, began
working on the first microprocessor to
utilize those new research develop-
ments.

After spending $500 million on re-
search and development—nearly half
of the company’s total assets—Intelski
is expected to formally announce their
new microprocessor, the PI-4U28, on
the first of April.

The PI-4U28 is an ultra-high-speed. 1-
bit microprocessor, It is a PMOS (Peat-
MQOS) device fabricated using Intelski’s
patented Duel inline Package Super-
conductive Technology Integrated
Carbon Kaolin (DIP-STICK) process.
When the unit is eventually marketed,
hopefully by Iate in the second
quarter, it is expected o be available
in a 39-pin DIP package, a 144-pin
flat-pack, and a six-chip snack-pack.

The maximum clock frequency for
the PI-4U28 is 20,000 GHz, about a mil-
lion times faster than today’s typical
microprocessor. To obtain that ex-
fremely high intemal clock frequency,
however, designers had to make some
compromises in the device’s instruc-

I t was just over two years ago that

MICROPROCESSOR

tion set—it doesn’t have one. That
complete lack of instructions also
gives the chip another notable distinc-
tion: it is the ultimate machine in the
area of Reduced Instruction Set Com-
puter (RISC) technology.

The Controversy. Many industry ob-
servers have stated that the lack of
instructions is the chip’s third- (possibly
even it's second-) most serious draw-
back. In actuality, the lack of an in-
struction set is not really that bad
considering the fact that a 1-bit pro-
cessor only has two possible op-codes
anyway.

A company insider, requesting that
his identity be kept secret, has indicat-
ed that future versions of the Pi device
may have an expanded instruction
set. The uncertainty is due fo a great
deal of internal bickering at Intelski
about how many and what type of
instructions should be added.

Engineers would like to add ac-
cumulator-load and -store com-
mands, while management only
wants to add a NOP instruction. By
adding only one instruction, manage-
ment hopes to keep from wasting the
hundreds of hours it took to design an
illegal op-code trap for a micro-
processor. The trap causes the micro-
processor to jump to a known address
whenever an unassigned op-code is
encountered, as might happen when-
ever the processor erroneously jumps

LISTING 1
1000 CLEAR : CLS : ER=0
1010 PRINT "**%*%% pPT-4U28 ASSEMBLER ***%%x"
1020 PRINT "(c) 1988 - All Rights Reserved"
1030 PRINT
1040 INPUT "File name: ",NS

into the middle of a data table. If there
are no illegal op-codes, then the il-
legal op-code trap is completely
useless; it's that simple.

Two Bits Adds Up. There is also a
small faction at Intelski (specifically
the mail-room employees) who tend
to disagree with both management
and the engineers on the matter. In
their opinion, one of the op-codes
should definitely be an AND instruc-
tion. Because the PI-4U28 is a one bit
machine, the AND instruction could
also be used as a1-bit multiply instruc-
tion. That way engineers could get two
instructions for the price of one. Along
a similar line of reasoning. the second
possible command should be an ex-
clusive-OR (XOR) instruction, which
could double as a1-bit ADD instruction
(without a carry, of course).

While there are some limitations due
to the lack of instructions, there are
also some important benefits, For one,
there is no need to memorize a lot of
complex commands in order to pro-
gram the processor. Another advan-
tage is the fact that an assembler for
the micro is very easy to write.

Listing 1 contains a printout of one
such assembler. The assembler is writ-
ten in BS-BASIC, but is easily modifia-
ble to run under any BASIC language
with at least 1K of RAM.

Clouding the Issue. Not only is its
instruction set (or rather, its complete
lack of an instruction set) a problem,
taking advantage of the PI-4U28's su-
perconductive capabilities are a
source of concem for computer com-
panies wishing to intfegrate the micro-
processor into their products. The

(Continued on page 102)
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ost people who enter the fas-
Mcinoﬁng hobby of antique-

radio collecting begin by
acquiring the radio sets themselves.
But it isn't possible to continue that ac-
tivity very long without also becoming
a collector of related items. For exam-
ple, those who are interested in repair-
ing their radios and keeping them
running (and most of us fall into that
category) must also collect tubes,
parts, and servicing information. And
what radio collector can resist picking
up old magazines and catalogues
containing all the related promotional
material?

For some, the radio-related collecti-
bles become as important as the sets
themselves—or perhaps more so.
Others tend fo pick up only what they
need for practical purposes and., per-
haps, o add a little color to the radio
room. If you're new to the hobby, you
probably dont yet know where you
stand, but this article will give an orien-
fation that will help you make up your
mind and add more spice and good
fortune to your house-sale and flea-
market forays by giving you more
items to look for!

Collecting Radio Tubes. No matter
how little you might care about radio-
related collectibles, you won'tbe able
to avoid an involvement with radio

BY MARC ELLIS

tubes. The evolution of radio receivers
was very much tied to the evolution of
new tube types. Once you gain an un-
derstanding of the Iatter, you'll be in a
much better position to understand—
and date—the radios you already
own, and those you'll find in the future.

Tubes also make extremely interest-
ing collectibles in their own right. While
tubes dating from the earliest days of
radio (such as the DeForest audion)
are rare, and seldom seen outside of
museums, those dating from the be-
ginnings of radio broadcasting (early
19207s) are easier to find because they
were mass produced.

Understanding Tube Designations.
At first, tubes were identified by a se-
rial-type numbering system. In an early
form of the system, the type number
was prefixed by two letters, indicating
base style and a digit associated with
the manufacturer. Thus an early type
80 having a common base style might
be labeled UX280, UX380, UX480, etc.,
depending on who manufactured it. A
little Iater, the initial designators were
dropped and only the serial type

There’s a lot more to
radio collecting
than just collect-
ing radios!

Here’s a guide
to the different
types of radio-'
related collect-
ibles, and what

makes each of

them so fascinating.

number was used (for example, the
above tube would be labeled simply
“80").

In the 1930%, as tube types multi-
plied, the serial-numbering system be-
came inadeqguate and a more
sophisticated one was devised. As first
introduced, type numbers in the new
system contained three designators: a
number identifying the filament volt-
age. followed by aletterrelated to the
tube function (amplifier or rectifier), fol-
lowed by a number indicating the
number of active elements in the tube.
For amplifier tubes, the letter was
chosen from the early part of the al-






