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| | BP267—HOW TO
USE OSCILLO-

[1BP248—TEST

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

Electronics Paperback Books
GREAT PAPERBACKS AT SPECIAL PRICES

= 1 BP256—INTRO TO
= LOUDSPEAKERS
AND ENCLOSURE
DESIGN .....$5.95. We
explore the variety of
enclosure and speaker
designsin usetoday so
the reader can under-
stand the principles in-
volved.

T Y

)

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

"1 PCP102—INTRO-

BP257—INTRO TO
- AMATEUR RADIO .....
0$6.95. Amateur is a
unigue and fascinating

EQUIPMENT CON-  TestEquipment Howto Uso
STRUCTION ..... Construction s SCOPES AND
$5.95. Details con- Equipment OTHER TEST EQUIP-
struction of simple, - | _—. .., MENT....$6.95. Mas-
expensive, but ex- | i['\%;-«; ‘ tering the oscilloscope
tremely useful test | . | .‘"; ! is not really too difficult.
equipment. AF Gen, g%, .ﬁ’ 3! . This book explains ali
Test Bench Ampl, Au- | [gx . | | the standard controls
dio Millvoltmeter, Tran- . <%= 1 and functions. Other
sistor Tester and six _————— _ Tl equipment is also de-
more. scribed.
(I BP263—A CON- S [ ] BP260—CONCISE
CISE INTRO TO INTRO TO 0S/2
dBASE ..... $6.95. The $5.95. If you are a mul-
dBASE series of pro- titasking PC user and
grams are probably the want to get the most
best known database out of your computer,
programs for micro- - then you must learn its
computers. This book g 0S/2 operating sys-
is designed to help you tem. This book shows
get started working f:_l 5 F},} you just how to do that,
with them. e S s quickly and easily.
[ BP245—DIGITAL [1 BP247—MORE &8
Peca”  AUDIO PROJECTS ADVANCED MID! 8
... $5.95. Practical cir- PROJECTS ..... $5.95. &5
cuits to build and ex- Circuits included are a S8
i periment with. In- MIDI indicator, THRU %

cludes A/D converter,
T input amplifier. digital
delay ine, compander.

box. merge unit, code
generator, pedal, pro-
grammer, channelizer,

i hobby. This book gives
" the newcomer a com-
prehensive and easy to
understand guide to

DUCING DIGITAL AU-
DIO ..... $9.95. Covers
- ali kinds of digitai re-
cording methods—
CD. DAT and Sam-
pling. Bridges the gap
between the technician
and the enthusiast.

echo effect and more. and analyzer.

| 1PCP107—DIGITAL
LOGIC GATES AND
FLIP FLOPS
$10.00. Thorough
treatment of gates and
flip-flops for enthusi-
asts. student and tech-
nicians. Only a basic
knowledge of elec-
tronics is needed.

$8.95. A wrapup of

gle source.

J BP251—COMPUT-
ER HOBBYISTS
HANDBOOK ..

erything the computer
hobbyist needs to
know in one easy to
use volume. Provides a
range of useful refer-
ence material in a sin-

ev-

Principles and meth-

ods are expiained.
s | PCP108—COM-

§PUTERS AND MUSIC
..... $9.95. Explains the
basics of computers
and music with no pre-
vious knowiedge of
computers needed.
H Covers types of music
& software and explains
L8 how to set up your own
;5;"" computer music stu-
dio.

[0 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 before they buy. 8 x 10 in.

[J BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95. Includes a
passive infra-red detector, a fiber-optic loop alarm. computer-based alarms and an
unusual form of ultrasonic intruder detector.

(J BP235—POWER SELECTOR GUIDE.....$10.00. Complete guide to semiconduc-
tor power devices. More than 1000 power handting devices are included. They are
tabulated in alpha-numeric sequency, by technical specs. Includes power diodes,
Thyristors, Triacs, Power Transistors and FET's.

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

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

[J BP82—ELECTRONIC PROJECTS USING SOLAR CELLS.....$5.50. Circuits with
applications around the home that are powered by the energy of the sun. Everything
from radio receivers, to a bicycle speedometer, to timers, audio projects and more.

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

[J] 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.

1 BP179—ELECTRONIC CIRCUITS

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

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

1 BP37—50 PROJECTS USING RELAYS, SCR'S & TRIACS..... $5.50. Build pri-
ority indicators, light modulators, warning devices, light dimmers and more.

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

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

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

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

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

[1 BP45—PROJECTS IN OPTOELECTRONICS..... $5.50. Includes infra-red detec-
tors, transmitters, modutated light transmission and photographic applications.

[1BP185—ELECTRONIC SYN-

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

CHECK OFF
THE BOOKS YOU WANT

THESIZER CONSTRUCTION ..... $5.95.
Use this book to learn how to build a
reasonably low cost, yet worthwhile
monophonic synthesizer and learn a lot
about electronic music synthesis in the
process
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SHIPPING CHARGES IN

ELECTRONIC TECHNOLOGY TODAY INC.

P.0. Box 240, Massapequa Park, NY 11762-0240
$0.01t0 $5.00
$5.0110 10.00

Name $10.01t0$20.00
Address $20.01 to $30.00

. . $30.01 10 $40.00
e Sl Zip $40.01 to $50.00

P-990  $50.01 and above

USA AND CANADA

SORRY No orders accepted Number of books ordered D

outside of USA & Canada

.$1.25

' gggg Total pnce of merehandise . .............. ... .. $
) $4‘00 Sales Tax (New York State Residents only) .. ... .. $
’ $5'00 Shipping (seechart). .. ....... ... ... .. ...... $
.$6.00 All payments must Total Enclosed .. §
$7.50 be in U.S. funds
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CONSTRUCTION ARTICLES

TESLA’'S LIGHTNING GENERATORS ... ...ttt i iiiiii e tiniengeneanens Ralph Hubscher
Design and build your own version of Nikola Tesla’s famous high-voltage coil.

SUPER SIMPLE VIDEO TITLER ..o\ttt ittt tiiieeeenntseennnaaassanneasronannsseaanns Larry Bright
Give your home videos that professional look.

BUILD AN EXPERIMENTAL ACHUMSNIFFER ........ ...ttt Steve Payor
This circuit makes detecting the source of radiated AC a snap.

BUILD AMUSICBOX DOORBELL ..ottt ittt ittt ieeetesaeaann s Walter W. Schopp

It plays one of ten cheerful tunes whenever company comes calling.

FEATURE ARTICLES

BUILD YOUR OWN GALVANOMETER ..........coiiiiiiiiiiiiiiiiiiinees POST0 60000060000 Stanley Czarnik
Learn about electromagnetism by recreating one of electronics’ most important experiments.

HOW TO ANTENNA L. ittt ittt ittt ittt saeaaaeeaeneaaaanans Joseph J. Carr
Installing an antenna can be an action-packed activity thats full of pitfalls for the unwary.

ST . ELMO S FIRE ..o ittt i it i i ttiie e eiieeaeetnnanaasenensescnenanes Stanley Czarnik
Are they disembodied souls, or just a beautiful natural phenomenon?

ALL ABOUT LASERS ..ottt it it ittt it ittt ianranaanaaneanaannnns Stephen J. Bigelow
Learn about the beams of light that are changing our lives.

THE DIGITAL ELECTRONICS COURSE ............ 9000008 000006000600008060Db000000000000000000 Robert A. Young

Learn how BCD-to-7 segment decoder/drivers work with 7-segment displays.

PRODUCT REVIEWS

{7174, [ T
Including: Vidikron Video Proiection System, B.1.C. Venturi Loudspeakers, Sanyo Cordiess Telephone, and much more.

PRODUCT TEST REPORT ..ottt ittt it ittiraseaseetaetonesnnsseoranananssanns Len Feldman
Sansui AU-X911DG Integrated Amplifier.

HANDS-ON REP ORT ... . ittt ittt eneeeneanaesesnensesasaasnessscnnesssanssaseeanns

Sound Feeder Mobile Audio Connector.

COLUMNS

THINK TANK i it ittt it ittt ittt titiiersneeaseataseasassnscnasannsanssns Byron G. Wels
"Oh, the bear went over the mountain...”

ANTHQUE RADID ...ttt ittt ittt eenneeteeeeeeeeenssnnenaeaareanens Marc Ellis
The art of testing tubes.

COMPUTER BITS ... i ittt ittt it tttet e iateeeeaattnaeaanensoeseionans Jeff Hoitzman
Getting organized, Part lil.

CIRCUIT CIRCUS ... it it it ittt iitesaeeenneatesanssanesnaaaaaasans Charles D. Rakes
Using sound for detection and measurement.

DX LISTENING ...ttt ittt ittt it ittiineeeenaaseeteatossenasnsensocanaassscnns Don Jensen
Tune-in to Red Cross broadcasting.

HAM RADIO . ..ottt ittt ittt ssaseeneaeeaeeneeaecssenconns Joseph J. Carr
An easy-to-build receiver kit.

SCANNER SCENE ...ttt ittt ttenet i tnneereaanstoetoenenasesnnnansesennns Marc Saxon

Monitoring the military.

DEPARTMENTS

[0 0 = 1 - Y Carl Laron
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ELECTRONICS LIBRARY ... ttittttittteeteerereeneenesneanessessnonesnsssssnceneaseaeesscsresannns

NEW PROD DU CT S . oottt ittt i ieteaeaeaeereasasesssessosesotoseasasaronsasasnesssssnssnosonns
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%> Editorial

THE FORGOTTEN GENIUS

By the early 1880's, it was an accepted fact that DC was the
only practical way to generate, distribute, and use electric
power—even though that meant that a power plant was
needed nearly every mile along a transmission line to
overcome losses.

But a young Nikola Tesla did not believe the conventional
wisdom of his day. Having developed a practical AC system in
his mind, he arrived in the U.S. and eventually found a backer
willing to take a chance on his “crackpot” (Edison himseif
called Tesla's theories a “waste of time") scheme. The rest is
history.

Unfortunately, most of that history is now forgotten, and
although Tesla is responsible for, or predicted, many of the
things we take for granted today, the man himself is rarely
remembered.

That is, of course, except for the Tesla coil. This high-voltage
AC transformer was developed by Tesla as part of his wireless
power-transmission project.

Tesla ran out of money before his experiments could be
completed, but the Tesla coil survived and remains popular
among today's experimenters. This month, we'll show you how
you can design and build your own version of that high-voltage
generator.

But Tesla deserves to be remembered for more than this minor
experimenter's delight. His genius and contributions
permanently altered the course of technology and society. It's
something to think about the next time you turn on the lights,

orthe TV, or...

Carl Laron
Editor



Letters

CLARIFYING TRANSPARENCY USE

Popular Electronics did an excellent job
presenting my article, “lron-On PC Patterns,”
in the July 1990 issue, but I'd like to clarify a
point I've been asked about several times.
The materials known as clear-transparen-
cy sheets, overhead-projector sheets, or My-
lar sheets are not suitable for iron-on
patterns. They can be used for copying onto,
and then flipping the pattern to achieve the
desired mirror image on the appropriate iron-
on sheets. But, if used as iron-ons, half of the
toner sticks to the mylar sheets. The result is
a poor pattern or porous printed-circuit traces
if etched that way.
Mike Giamportone

EASY DOES IT!

| built the “Versatile Code Alarm” by Mike
Giamportone from the April 1990 issue of
Popular Electronics, and it comes in very
handy. | sent for the iron-on printed-circuit
pattern. It was the first time I'd tried that tech-
nique; | had always used resist ink to etch.
Following the instructions included, the proj-
ect was very easy to build, and works just as
it's supposed to. My neighbor built another
one of the author’s projects, the “Programma-
ble Garage/Yard Light controller"(Popular
Electronics, June 1990}, and he loves it.
| don't have a degree in electronics, just
what | learmed at San Jose High School. Elec-
tronics and radio-controlled model airplanes
are my hobbies, and | enjoy building the proj-
ects in Popular Electronics. Keep up the
good work.
W.L.
Arecibo, PR

A HOME-BREWED OPTOCOUPLER

It was brought to my attention that some of
you who decided to build the “Precision Tem-
perature Controller” (which appeared in the
May, 1990 issue of Popular Electronics)
might be having difficulty in obtaining one of
the components essential to the operation of
the circuit—the-VTL3A26 optocoupler (it has
been discontinued by the supplier mentioned
in the article).

One alternative is to shake-'n’-bake your
own. All that's needed is a 6—7-voit, 25-35-
mA, Christmas-tree lamp and a light-depen-
dent resistor (LDR) that has a fuil-light resis-

tance of less than 500 ohms and a dark
resistance of 1 megohm. The two devices are
placed about a half-inch from each other and
sealed in a light-tight package (perhaps
made from opaque heat-shrink tubing). Once
prepared, the home-brewed optocoupler is
simply inserted in the circuit in place of the
commercial unit.

Now, with a 40-watt lamp connected to
SO1, an AC voltmeter connected across SO1,
and the probe at ambient temperature, adjust
the temperature control to full on. To prevent
the home-brewed optocoupler from operating
in a saturated condition, select a new value
for R14 by temporarily replacing the fixed re-
sistor with a potentiometer. Then adjust the
potentiometer until the AC voliage just drops.
At that point, remove the potentiometer from
the circuit, measure its resistance, and place
a fixed unit of equal value in the circuit at the
R14 position. Seal the enclosure, and you're
ready to go.

Joseph Giannelli

MIXED-UP *-ISTORS”

Thank you for the kind review of my book, The
Electronic Project Builder’s Reference: De-
signing and Modifying Circuits (TAB Books,
#3260) in the July issue of Popular Elec-
tronics. Prospective readers should note,
however, that in the book | do not, as the
review states, deal with the question "Why
are there so many resistors?” There is a
chapter entitled “Why Are There So Many
Transistors?"—but the answer to the resistor
question remains for someone more am-
bitious than | to ask and answer.

Be that as it may, there’s still plenty of useful
material in there, such as what the letters “E,"
“,"and “R" used in Ohm's law really stand for,
and how to scrounge parts for your projects ...
not to mention the matter of transistors.

Josef Bernard

HAVES & NEEDS

I need help! I'm looking for a schematic for a
Bearcat scanner, model BC-250. The two cir-
cuit boards are PC-60-VO (1978) and
PC-60-01 (1979). | had the scanner repaired
by a dealer a few years ago, and when it quit
again | took off the cover and found some of
the legs of the components soldered together.
Why? Because the copper trace was no ion-
gerthere! | believe | can do a better job if | had
a copy of the schematics. Can anybody help?
| will gladly pay for copying and mailing.
William R. Argue
180 Duncan Road
Richmond Hill, Ontario
Canada, L4C 6J8

| have searched high and low, but | cannot

locate manuals for the following: a TEK 549

scope, a Gould OS-255 scope, and a Binson

Echorec unit for a guitar. | hope other readers
can help me out. Thanks.

Nick Oshana

101 Treble Road

Bristol, CT 06010 B

Which symbol
represents a
variable inductor?

+

What s the winmgle disadvantage
of neon lights?

What are out-of-phase signais?

Heath Video Courses
speed your learning curve!

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

DC EECTROMIGS. Covers electron
movement fo troubleshooting and repairing a
simple electronic circuit. EV-3101-A.

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

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

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

An activity-filled workbook and explanation
of how to solve each problem comes with
each tape so you learn three ways — video,
workbook and hands-on! 1
Order today!
Gall Toll free,
24-hours a day.
1-800-253-0570. <

We accept VISA,
MasterCard, American "\ A
Express and Heath Revolving™
Charge card. Use Order Code 601 017

th

Benton Harbor MI

VIDEO TAPES

Callfor a FREE catalog 1-800-44HEATH.

©1990, Heath Company
Subsndlary of Bull Data Systems, Inc.

*Price does nat include
shipping and handling,
or applicable sales tax.

CIRCLE 12 ON FREE INFORMATION CARD
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I
Electronics Library

To obtain additional information on the books

and publications covered in this section from
the publisher, please circle the ftem’s code nin-
ber on the Free Information Card

JOHN C. DVORAK’S PC CRASH COURSE
AND SURVIVAL GUIDE

by John C. Dvorak with
Peter Harrison and Steven Frankel

This boxed set of book and diskettes is
intended as a “care package” for those who
know absolutely nothing about personal
computers, but need to get theirs up and
running as quickly as possible. Following
the “less is more" maxim, it teaches readers
the absolute minimum that they must know
to get started, and does so in an easy, non-
technical way. The many exercises pre-
sented are designed to give readers prac-
tical experience and self-confidence as
they follow the step-by-step approach to
learning.

The opening chapter explores the basics
of IBM PC, XT, AT, 386, PS/2, and compati-
ble computers and their capabilities—in-
cluding details and exercises on how to
start up a computer. The course progresses
to how to prepare diskettes for use and how
to copy and delete information. After those
basics are mastered, the reader can ad-
vance to more complex—but still neces-

JOHN CDVORAKS R

PLCRASH COMERSE
il LHIE

sary—commands and concepts, including
the use of hard disks and understanding
computer jargon. There are tips on buying
hardware and software to help readers
make intelligent purchases and protect their
original investment in a computer. Other
sections cover computer communications
and the arrival of 0S/2. The diskette con-
tains a “private mastery test,” a directory-
listing program, a touch-typing tutor, and a

communications simulator that allows
novices to practice using a modem-—even if
their computer doesn’t have one.

John C. Dvoraks PC Crash Course and
Survival Guide book/diskette boxed set
costs $34.95, and the book alone costs
$19.95 from Scandinavian PC Press, 51
Monroe Street, Suite 1101, Rockville, MD
20850; Tel. 301-294-7450 (orders only,
800-288-SCAN).

CIRCLE 80 ON FREE INFORMATION CARD

AC/DC ELECTRICITY AND ELECTRONICS
MADE EASY: Second Edition

by Victory F. Veley

This completely revised and expanded edi-
tion of a classic introductory reference
contains thorough, well-illustrated
coverage of subjects ranging from basic
units of measurements through complex
applications of waveform analysis. The au-
thor uses a problem-solving approach to
explain the important concepts and equa-
tions used in AC/DC electronics. Using
standard component values throughout,
several different methods are presented for
solving each problem. Those various meth-
ods provide an accurate means to check
the answers obtained, and offer the reader
a clear choice of analytical techniques.
Aimed at students as well as professional
technicians, the book is well-organized,
comprehensive source of information on di-
rect- and alternating-current theory and
practice.

AC/DC Electricity and Electronics Made
Easy: Second Edition is available for $17.95
from Tab Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel. 1-800-233-1128.
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SPRING 1990 CATALOG
from All Electronics Corp.

All Electronics prints a new catalog every
ten weeks, so by the time this issue of Pop-
ular Electronics hits the stands, a more
recent version will be available. However,
the Spring 1990 Catalog—with its 130 new
surplus items and large supply of assorted
instrument enclosures—is representative of
their catalogs. Each is filled with bargain-
priced products for electronics hobbyists
and technicians, including large assort-
ments of semiconductors, capacitors, con-
nectors, jacks, switches, and relays. Also
featured are telephone and video accesso-
ries, tools, wires and cables, breadboards,
batteries and accessories, audio equip-
ment, and an array of products for building
electronic projects.

The current All Electronics Catalog is free
upon request from All Electronics Corp.,

P.O. Box 567, Van Nuys, CA 90408; Tel.
818-904-0524 or 800-826-5432.
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AN INTRODUCTION FOR VHF/UHF
FOR RADIO AMATEURS

by 1.D. Poole

While the bands most often associated with
amateur radio are the high-frequency
bands below 30 MHz, the fastest growing
area in amateur radio is on the VHF and
UHF portions of the radio spectrum. Most
hams already have equipment for use on
those bands, and this book provides the
essential information they need to get the
most from VHF and UHF bands. Along with

descriptions of the band plans and chan-
nels, some of the topics covered include
propagation, antennas, receivers, and
transmitters. Repeater and mobile opera-
tion are discussed, as well as DX'ing. Spe-
cial sections on scanners and on packet
radio are also included.

An Introduction to VHF/UHF for Radio
Amateurs (order no. BP281) is available for
$7.25, inciuding shipping and handiing,
from Electronic Technology Today, inc.,
P.O. Box 240, Massapequa Park, NY
11752-0240.
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COMPLETE GUIDE TO RS232 AND PARALLEL
CONNECTIONS: A Step-by-Step Approach to

Connecting Computers, Printers, Terminals,

and Modems

by Martin D. Seyer

This follow-up to the author’s first book,
RS232 Made Easy, uses tutorial modules
designed to cover virtually every possible
connection used today with serial and par-
allet interfaces, to enable the reader to con-
nect an array of different devices together.
Providing the reader straightforward steps

S— |



to follow and tools to use—including with fill-
in-the-blank “port profiles’—the book
teaches readers to ask—and answer—the
questions necessary to analyze a porton a
device. It aims to help the readers quickly
and easily connect any number of different
devices. A review of more than 300 devices
is included in the book's extensive appen-
dixes.

Complete Guide to RS232 and Parallel
Connections: A Step-by-Step Approach to
Connecting Computers, Printers, Termi-
nals, and Modems is available in hardcover
for $43.20 and in paperback for $30.95 from
Prentice-Hall, Englewood Cliffs, NJ 07632.
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WORKSTATION/NETWORKING SERVICE
CATALOG

from Jensen Tools, Inc.

Featuring tools, tool kits, and test equip-
ment specifically for use in workstation and
network servicing, this full-color, 32-page
product guide contains complete specifica-
tions and ample illustrations. Highlighted
are Jensen's top-of-the-line service kits for
computer, workstation, and LAN mainte-
nance. Other products include strippers,
crimpers, connectors, and other LAN ac-

JENSEN'
Whrkstaow/Nrticorking Servicy Catulog
) s

IREE CIFT GHER:

cessories. Also included are cable tools;
diagnostic software; disk-storage, disk-
drive, and circuit-board repair products;
shipping containers, datacommunications
test equipment; and static-control preducts.

The Workstation/Networking Service
Catalog is free upon request from Jensen
Tools. Inc., 7815 South 46th Street, Phoe-
nix, AZ 85044, Tel. 602-968-6231.
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MICROCHIP FABRICATION: A Practical
Guide to Semiconductor Processing:
Second Edition

by Peter Van Zant

The second edition of this comprehensive
introductory text has been completely up-
dated and reorganized to reflect the tech-
nological advances in semiconductor
processing since the original was re-

leased—but it retains the original's broad
scope and non-technical language. Requir-
ing no math or science background, the
guide is a reliable resource for non-
specialists, particularly those involved in
semiconductor operations, marketing,
quality control, or technical services. The
book provides a thorough explanation of all
aspects of the fabrication process, from ma-
terials and process chemicals to commer-
cial IC’s and chip packaging. It provides
detailed information on all the important
processes and issues involved, and on the
materials and methods of semiconductor

technology. The basic physical properties of
semiconducting materials and the chemi-
cals used to process them into fabrication-
grade polished wafers are described. The
book also explores modern clean-room
strategies for reducing contamination and
the planar operations used to create circuit
components on chip surfaces. In-depth dis-
cussions on such aspects as photolithogra-
phy, the doping of N/P junctions, and CVD
layering techniques are included. A new
chapter, “Manufacturing Technolfogy,”
covers economic and production-control is-

sues. Lach chapter contains references, a |

ELENCO & HITACH! PRODUCTS
AT DISCOUNT PRICES

ﬁ‘ﬂ\ RSOs (Real-Time & Storage Oscllloscopes) From HITACHI A,

The RSO - Its the new solution

View, Acquire, Test, Transfer and Document Your Waveform Data

4-Chonnel, 100MS/s Model

100MS/s (25MS/s on 4 channels simuitangously). 100MHZ, skw x 1ch., 2kw x 2ch, Tkw x 4ch. VC-6145  § 4,695.00

Compact, Full Feature Models
40MS/s, 100MHZ. 4kw x 1Ch., 2kw x 2ch.
20MS/s, S0MHz, 2kw x 2¢h

tow Clost/Migh Value Models
20MS/s. SOMHZ, 2kw x 2¢h
20MS/s, 20MHz, 2kw x 2¢h

RSOs from Hitachi featura such functions as roll mode, averaging, save memory, smoothing, interpolation, pretriggering.
cursor measurements, plotter interface, and RS-232C kterface. With the comfort of anaiog and the power of digital.

V212 Hitachi Portable Scopes V-665
Dc fc SOMHz 2~Channel DC offset

(Weo wi

$435

Compact Series Scopes
” TER
Introductory Puice

Delayed Sweep
Lightwerght (13tbs)
2mV Sens

3¥r Warranty
\ Model V-1065
VC-6045  § 3,049.00 Shown
VC-6025 $2.295.00 nis series provides many new tunctions such as CRT
Readout, Cursor measurefients (v-1085/1065/665),
Frequency Ctr (V-1085), Sweeptime Autoranging and
Trigger Lock using a 6-inch CRT. You don't teel the
compactness in terms of performance and operation.

V-660  B0MHz Dual Trace $1,195
60MHz Dual Trace w/Cursor ~ $1,345
100MHz Dual Trace $1,425
V-1065 100MHz Dual Trace w/Cursor,  $1,695

VC-6024  $2.049.00
VC-6023 §1,749.00

V-1060

# DC 1o 208
. Dval c,,,mm V525CRTRoadou( Cursor Moas  $1,025

V-523 Delayed Swoeep
V-422 40MHz Dual Trace $795 V-522 Basic Modsl
20MHz Elenco Oscllioscope

$375

MO-1251
 Dual Trace
« Component Tester
« 6" CRT
« X-Y Oparation
« TV Sync
+ 2p-1 Prabes

FREE DMM

with purchase ot

ANY SCOPE

SCOPE PROBES
P-165MHz, 1x, 10 $19.95

V-1085  100MHz Quad Trace w/Cursor $2,045
995 V-1100A 100MHz Quad Trace w/Cursor  $2,295
$895 V-1150  150MHz Quad Trace w/Cursor  $2,775

Elenco 35MHz Dual Trace
Good to somHz  $495
MO-1252

« High iuminance 8" CRT
® 1m¥ Sensifivity
- 8KV Accolmluen Voltage
Ti

« Delayed Tnggering Swaep
« Includes 2 P-1 Probes

All scopes Include probes, Schamarlcs operators manual, and 3 year {2 yrs for Elenco scopes) worid wide warranty on parts & labor. Many accessories available for all
Hitachi scopes. Cail or wrkte for complete specitications on these and many other fing 0scilloscopes.

WE NOW
CARRY
COMPLETE LINE
OF

True RMS 4 1/2

Digit Muttimeter
M-7000
$135

05% OC Accuracy

1% Resislance

with Freq. Counter

and deluxe case

FLUKE
MULTIMETERS
Modeis

21F 83

10 Function |Digital Capacitance Meter
Muttimeter

AC + DC Vohage & Amps
Resistance 1o 2000M<
2528 o
iode, Logic. & Trans test
.-l-u—

Capacitance to 200uf

CM-1550
L 4 $58.95

$65 * 9 Rangas
1p1-20,000utd
5% basic accy
Zero control
with case

25F eIy Blox
27F . #9600

. $28.95

Provides gine, inangle, square

SPECIAL PRICING AM of FM capability

Functlon Generator Triple Power Supply XP-620
Assembled $65 _-—

wave from 1Hz to 1MHz § Contains ali the desired features Jor doing experiments.
Features shon circuit protection. all supples.

Wide Band Signal Generators

1 $G-9000
KIt $43

210 15V al 1A, $129

2o 15Vt 14 AF Froq 100K-450MHz

(07 410 30V at 1A) AM Modulation of 1KH2
and 5V at 34 Vanabie RF output

$G-9500 w Digital Display and 150MHz bulll-In Counter $249

Soldering Station
Temperature Controlled

P 399
- qlr)giwdusp(ay
angel

’f- Sop e
= Grounded tip
Qverheat protect

$G-200

Finest In the industry
10 rock steady palterns

$69.95

Color Convergence Generator | 10MHz Oscllloscope

Temperature Probe

Autoranging DMM
M-5000

5:3000 B MU0cF | -
sa7s | == ! $2095 | § - 155
ITOMHz DG or AC Semconducor N Womory ared

o3 Swi
oc Vert & Hor
Reads Volts & Freq

Data hoid
% basic acc

Fits mosi A v
digial multmeters S8F-302F 3 dign LCD

AC Current Meter Decade Blox
ST-1010 § B 3'9610 or

$69.95 I s%620
S818.95
#9610 Resistor Blox

47 ohm 10 1M & 100K pot
#9620 Capacitor Blox
47pt 10 10MFD

1000 Amps.

Data & Peak hold
8 Functions
Deluxe Case

Quad Power Supply XP-580

Fully rogulared an3 ot circun protacted
XP-575 without meters $39.95
e

LEARN TO BUILD AND PROGRAM
COMPUTERS WITH THIS KITI
INCLUDES: Al Parfs, Assembly and Lesson Manual

Model
MM-8000

$129.00

$59.95
2.20v a1 24
2Va 1A
5V al A
SV at 5

Digital Tripie Power Supply XP-765
$249

0-20V at 1A
0-20V at 1A
5V at 5A

Fuly regulated, Short circuit protected wiih
2 imit conliol, 3 separate supglies

XP-560 with Analog Meters $175

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

GF-8016 Function Generator
with Freq. Counter

Sino, Square, Triangle
Pulse. Ramp, 2 lo 2Mk2
Frog Countor .1 - 10Mh2

GF-8015 without Freq. Meter $179

WE WILL NOT BE UNDERSOLD! C & S SALES INC.

FREISIDPING:48 States 5 1245 Rosewood. Deerfield. IL 60015
Eﬂ@ (800) 292-7711 (708) 541-0710

Siartng om scrach you buia & compu eysem Our Moo Master
trainer teaches you
s0r, which Uses similas machive h:vuaqe 23 18M PC. You wil wrie tho
imbal 1nsiruchans 1o tol the B0BS processof 1o gpt S1EN0d and stor thase
Instructons in permanent memory in 8 2816 £ PROM Teachos you ak

§249

Toared Sempm oasy & edorstand wStucson 193ches YoU
10 write In machine language
ROBOTICS KIT FOR ABOVE (MM-8010) $71.95

15 Day Money Back Guarantee

WRITE FOR FREE CATALOG
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" FUN WITH
ELECTRONICS

Coll Dasignand <« [1160—COIL DESIGN &
CONSTRUCTION MAN-
UAL .... $5.95. How to

make RF, IF, audio and

WManusl
| ! power coils; chokes and
transformers. Practically
every possibie type is dis-
| cussed.

[] BP87—50 SIMPLE LED P
CIRCUITS, BK 2..... $5.50.
Fifty more uses for the sim-
ple LED. Combine this book
with BP42 and you'll have a
file of 100 usefut LED ap-
plications.

« [0 BP45—PROJECTS IN
OPTOELECTRONICS ..... |
$5.50. Describes a number I
of projects including infra-
red transmitters, modulated
light transmission and pho-

tographic projects.
Eleetrume I
Calealatir uurn I
[0 BP33—ELECTRONIC BB

CALCULATOR USERS
HANDBOOK ..... $5.75.
Presents formulae, data,
methods of calculation,
conversion factors, etc.,
with the caiculator user es-
pecially in mind, often illus-
trated with simple exam-
ples.

N F
a8.
ne®
¥

<« []BP39—50 FET TRAN-
SISTOR PROJECTS .....
$5.50. The projects de-
scribed in this book include
RF amplifiers and convert-
ers, test equipment and re-
ceiver aids, tuners, re-
ceivers, mixers and tone
controls and a variety of
other circuits.

80 Field
Eftoct Tramaiator

45 barn 1 58 28 e

00 #219—SOLID STATE p
NOVELTY PROJECTS .....
$4.95. How to build a
number of novelty projects
including a musical instru-
ment played by reflecting a
light beam with your hand,
water warbler for pot plants,
musical tone generator,
touch switch and more.

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

SHIPPING CHARGES IN USA AND CANADA

$0.011085.00 . $1.25 $30.01t0 $40.00 $5.00
$5.01t0 10.00 ... $2.00 $40.011to $50.00 $6.00
$10.0110 820.00 .$3.00 $50.01 and above . $7 .50
$20.01 10 $30.00 . $4.00

SORRY, No orders accepted outside of USA and
Canada

Total price of merchandise. $
Shipping (see chart) [
Subtotal . . S __

Sales Tax (NYS onty) . $
Total Enclosed . S

Name
Address
City State Zip

Electronics Library

list of key concepts and terms, and review
questions; a comprehensive glossary of
terms is also provided.

Microchip Fabrication: A Practical Guide
to Semiconductor Processing, Second Edi-
tion is available in hardcover for $49.50 from
McGraw-Hill Book Company, 11 West 19th
Street, New York, NY 10011; Tel. 1-800-2-
MCGRAW.

CIRCLE 96 ON FREE INFORMATION CARD

ADVANCED TECHNOLOGY SOLDERING
STATIONS

from Royel Soldering Systems Inc.

A selection of soldering stations and related
products, all meeting U.S. military specifi-
cations, are featured in this illustrated cata-
log. Among the products offered are dual-
iron soldering stations with both alternating
and simultaneous work stations, single-iron
stations with either analog or digital temper-

ature control, a 40-watt soldering pencil,
and a 60-watt soldering iron with the ther-
mal capacity to handle large terminations.
Other products include a soldering-station
tester and a variety of soldering tips.

The Advanced Technology Soldering
Stations catalog is free upon request from
Royel Soldering Systems inc., 744 Salem
Street, Glendale, CA 91203; Tel.
213-245-1077.
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staff engineers update their knowledge and
sharpen their skills, the book is filled with
practical advice and guidelines on a variety
of subjects. It features contributions from 17
specialists, each writing on their areas of
expertise. Full coverage is provided on such
subjects as the principles of analog and
digital systems, video- and audio-signal
processing, loudspeaker and sound sys-
tems, the design and operation of TV re-
ceivers, compact-disc and magnetic-tape
recording, and procedures for analyzing TV
and audio-system performance. Through-
out its pages, the handbook reflects the in-
creasingly close relationship between
picture and sound in today's industry, and
the resultant need for professionals to be
fully informed in both fields.

Television and Audio Handbook: For
Technicians and Engineers 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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TELEVISION AND AUDIO HANDBOOK:
For Technicians and Engineers

written and edited by K. Blair Benson
and Jerry C. Whitaker

This authoritative text presents all the basic
data needed to maintain, troubleshoot, and
service today's state-of-the-art television
and audio systems and equipment, along
with the fundamental concepts of TV- and
audio-circuit design and performance. De-
signed as an on-the-job reference that
helps service technicians, operators, and

PFS: FIRST PUBLISHER MADE EASY
by Greg Perry

Relatively inexpensive and uncomplicated,
PFS: First Publisher is an increasingly pop-
ular desktop-publishing program, and this
book is intended to help readers get the
most from it as quickly as possible. The first
section of the book begins with an introduc-
tion to desktop-publishing basics—includ-
ing valuable tips for effective design—and
then describes the specific tools included in
First Publisher. It explains how to use the
program to prepare text and art, design
layouts, and print documents. In the second
section, readers are taken one step at a
time through the creation of newsletters,
business cards, flyers, business forms and
reports, and other documents. The fully il-
lustrated book includes indexes of fonts and
clip art, as well as a desktop-publishing
glossary, installation instructions, and DOS
directories.

PFS: First Publisher Made Easy is avail-
able for $19.95 from Osborne McGraw-Hill,
2600 Tenth Street, Berkeley, CA 94710.
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1990 FULL LINE CATALOG
from Sencore Electronics

The latest catalog from Sencore—de-
velopers of a 93% patented, all American-
made line—includes instruments for testing
video, audio, components, and cable sys-
tems. Also included are waveform ana-
lyzers, IEEE/RS232 instruments, and a
complete line of instrument accessories.




Specifications are provided for all products,
along with application information.

Sencore Drive, Sioux Falls, SD 57107; Tel.
1-800-SENCORE.
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The 1990 Full Line Catalog is free upon
request from Sencore Electronics, 3200

MUSICIAN’S MUSIC SOFTWARE CATALOG!
and Buyer’s Guide

from Digital Arts & Technologies Inc.

ucts best meet their needs and budgets,

sortment of synthesizers, thru boxes,
SMPTE devices, cables, books, videos,
and accessories. It covers software for IBM,

64/128, Amiga, and Yamaha C1 computers.
Offering detailed descriptions—including
capabilities, compatibility, functions, fea-
tures, illustrations, and pricing-—of products
from dozens of respected manufacturers,
the catalog is intended to help consumers
make informed purchase decisions based

To help musicians determine which prod-

this catalog provides an overview of music

on a product's relative price and ca-
pabilities.

Musician’s Music Software Catalog! and
Buyer's Guide is offered as a subscription
for $5.00 (U.S.) or $10.00 (foreign). The
main catalog is published annually and is
supplemented twice a year; new subscrib-
ers immediately receive the current main
catalog and the latest supplement. The sub-
scription price is refundable with the first
purchase. For more information, contact
Digital Arts & Technologies Inc., Dept. BR,
21 Glen Ridge Road, Mahopac, NY 01541,
Tel. 800-332-2251.
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software and MIDI products. Its 96 pages
are filled with information on the latest in
MIDI software products along with an as-

Macintosh, Atari ST, Apple Il, Commodore

WORLD SATELLITE TV AND SCRAMBLING
METHODS: The Technician’s Handbook

Frank Baylin, Richard Maddox,
and John McCormac

Aimed at curious do-it-yourselfers as well as
technicians and satellite professionals, this
book explores all the components of home
satellite systems from the perspective of a
technician who wants to understand their
design, operation, and repair. Circuit and
block diagrams of most components are
presented and clearly explained throughout

World Satellite TV
Scrambling Methods

The Technicians’ Handbook

FRANK BAYUIN  RICHARD MAGDOX 10N Met ORMAC

the handbook. The first portion of the book
is devoted to an in-depth study of broadcast
formats—including NTSC, PAL, SECAM,
and MAC—as well as digital audio and
basic scrambling and encryption methods.
That material provides the background for a
discussion of all current American and Eu-
ropean satellite technologies, including Vid-
eoCipherll, Oak Orion, RITC, Sky Channel,
EuroCypher, VideoCrypt, Teleclub Payview
111, and other systems. The following chap-
ters cover troubleshooting and setting up a
test bench, and include expert guidance on
testing, servicing, and tuning. The book in-

(Continued on page 12)

EParts

International Inc.

3“ - MOTOROLA
XDress BINNCE R
1-800-338-0531

Polydax

W\ PIONEER

MADE IN USA

100 oz. magnet, 3" voice
coil. 250 watts RMS, 350
watts max. 8 ohm, 30 Hz
resonant frequency. 22-
2700 Hz response.

Efficiency: 95 dB 1W/IM.

18" EMINENCE WOOFER

- " (i Paper cone, treated
3-WAY 100W CROSSOVER| 15" WOOFER gﬁ] SUB ll“‘{bOOfI'ER s B e o -
30 czv:r‘\(a:;:; ; vc‘i,;zo - : weightiosiibs;
[2[dB sctave]roliof; - Original Sanyo coils. 100 watts RMS, 145 so8.90 $89.50
i wooler. Paper watts max. fs = 25 Hz. 6 ohm #290-200 (1-3) (4-up)
cem e —; con» with vented (4 and 8 ohm compatible).
A dust cap and SPL - 89 dB IW/IM. TITANIUM COMPOSITE
$12.50 $9.95 treated cloth ‘ o~ Response: 25-700 Hz.
#260-210 (g (10-up) | suround. 120z, : QTS =31, VAS =103 cu. ft. TWEETER J
SPE AI{E R o o magnet. 60 watts  * . Pioneer #A30GU30-55D. " Tiartum 15 deposited on a polymer s
RM3, 85 watts Net weight: 6 Ibs. dome to combine the advantages of e "
CONTROL max. 8 ochm. \ - } s 39.80 $36.80 both hard and soft dome . @ '
PANEL . - =] Resonance: 26 Hz. 5 . #290-145 1-3) (4-up) led\lne:ongs 8 ohm{ fex;m fhuid
Panel with 50 watt L-pads [RSEESEENE Response: 25- S oRT— cocled voice coil. {s=1200 Hz, :

15" THRUSTER woorER SPL=90 dB 1W/IM. 50 watts RMS,

for tweeter and midrange 2,500 Hz.

70 watts max. 4" round. Polydax

and built-in LED power Thruster by Eminerce. pant #DTWI100TI25.
e AR Made ) USSGAA Poly foam 9 £270-041 (zlzbs)o $2(ﬁ)80)
tt i ailabl 90 surround, 56 oz. magnet. - 0 R
A v eTsion av| 512.50 slz.go #281-155 $23% $21 2-1/2", 2 layer voice coil. | E
#260-235 1-5) (6-up) (1-5) (6-up) 150 watts RMS, 210 watts i
max. 4 ohm. fs=235
7 Hz, QTS =.33, VAS=178
12" POLY WOOFER PIONEER HORN cu ft, SPL=94.8 dB 1W/ N
Super duty, 40 oz. magnet, 'IWEETER IM. Net weight: 15 lbs.
100 watts RMS, 145 watts Mylar dome. 293 oz #290-180 s4350 $39.80
max. 4 and 8 ohm compat- e ferrille r;\agnte.l. 8 (1-3) (4-up)
ible (6 ohun). 2" voice coil. R - 1800-
fs =25 Hz. QTS - .166, T GRILL FRAME KIT
VAS=10.8 cu ft. 50W max. fs=2000 Hz, With this kit you T
Response: 25-1500 Hz. Net " SPL = 106 dB. Pioneer can make speaker
weight: 9 Ibs. Pioneer # AHES0-51F grill frames up to
#A30GU40-51D $34 50 30" x 40", Kit
b $36.80 . 70-050 $6.50 includes 4 corner
#290-125 (1-3) (4-up) #2710 (1-9) pieces, 2 T
brackets, and 7
Parts 15 day money back . . frame bars. Grill
guarantee *$15.00 mmimum order * We accept N .
[Xpress Mastercard, Visa, Discover, and COD., orders *24 hour shipping mounting kit
*Shipping charge = UPS chart rate #3100 (§3.00 minimum charge) included.
340 E. First St, Dayton, Ohuo 45402 *Hours: 8:30 am- 6:00 pm EST. Monday - Friday *Maul order $8.50 $7 80
Local: 1-513-222-0173 please call for shi estimate on orders exceeding #260-333 .
FAX. 513.220-4644 § lbs. (1-9) (10-up) CATALOG
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Join
the

Control En

Book
Club°

TROUBLESHOOTING ELECTRONIC
EQUIPMENT WITHOUT SERVICE
DATA, Second Edition. 8y R.G.
Middleton. 320 pp., illus. This indispen-
sable new edition features all the informa-
tion that made the first edition So suc-
cessful, plus the latest developments in
digital testing, phase checks, IC
trouleshooting, and repair of VCRs, ste-
reos, TVs, tape recorders, and much,
much more.

585092-3 Pub. Pr., $30.00 Ciub Pr., $22.50

PRINTED CIRCUITS HANDBOOK,
Third Edition. 8y C.F. Coombs, Jr. 960
pp., 556 illus. Here in one handy volume
is all the information you need to design,
manufacture, test, and repair printed wir-
ing boards and assemblies. This new
edition teatures ten all-new chapters,
including three on SMT.

126/097 Pub. Pr., $64.95 Club Pr., $45.50

SOUND SYSTEM ENGINEERING,
Second Edition. By D. Davis and
C. Davis. 665 pp., illus. The definitive
source for all professionals responsible
for audio system design, covering every-
thing from concert halls to virtually every
oscillator in use today. Packed with
proven strategies for solving design and
engineering problems and cutting your
clients’ costs.

584657-8 Pub. Pr., $39.95 Ciub Pr., $31.50

MCGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS,
Second Edition. S. Parker, Editor-in-
Chief. 1,047 pp., 1,250 illus. Featuring 160
new and revised articles, this new edition
treats the entire spectrum of applications,
devices, systems, and theory in areas
ranging from the flow of electricity to
hardware, software, robotics, and IC
fabrication.

454/99X Pub. Pr., $79.50 Club Pr., $54.95

COMMUNICATIONS RECEIVERS:
Principles and Design. By Ulrich L.
Rohde and TT.N. Bucher. 608 pp., 402
illus. Everything you need to know if you
design or work with communications
receivers, from theory to practical design
approaches. Coverage includes all types
of receivers: shortwave, broadcast, radar,
military, marine, aeronautical, and more.

535/701 Pub. Pr., $64.95 Club Pr., $44.50
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e your one source for engineering books
from over 100 different publishers

e the latest and best information in your field

¢ discounts of up to 40% off
publishers’ list prices

New Members!
Take any one of these great

professional
books
for only

S

as a premium with your
first selection!

Spectacular values up to $20495

HANDBOOK OF TRANSDUCERS.
By H.N. Norton. 554 pp., iflus. Get fast
answers to all of your questions about
commercially available transducers. This
up-to-date reference explains how they op-
erate, how to select the right transducer
for a given measurement, and the charac-
teristics and relative merits of each cate-
gory of transducer.

585142-3 Pub. Pr., $44.00 Ciub Pr., $34.50

PORTABLE
ELECTRONICS
DATA BOOK

360 pp., 6 x 9, illus., softcover 585390-6

A-to-Z coverage of all the essential
facts, figures, and formulas you need,
in a format that's easy to use and easy
to carry. John Douglas-Young has
filled this handy on-the-job companion
with equations, algorithms, calculus
formulas, and BASIC programs in
areas ranging from alternating current
and amplitiers to transducers and
waveguides . . . and they're all yours
ABSOLUTELY FREE!

A $33.00
Value—Yours
ABSOLUTELY

FREE

when you join!

DESIGNING WITH FIELD-EFFECT
TRANSISTORS, Second Ed. By
Siliconix Inc., Revised by E. Oxner. 320
pp., illus. This on-the-job guide provides
page after page of practical data, tables,
examples, and design and specification
strategies to help bou capitalize on recent
breakthroughs in MOSFET design. Cover-
age includes FET operating principles and
procedures . . . step-by-step fabrication
methods . . . how to bias FETs for desired
performance . . . and much more.

575/371 Pub. Pr., $39.95 Club Pr., $29.95

CIARCIA'S CIRCUIT CELLAR, \OI-
ume VII. By S. Ciarcia. 256 pp., 100
illus., softcover. More do-it-yourself cir-
cuits from the master—Steve Ciarcia.
Step-by-step guidance on projects rang-
ing from a gray-scale video digitizer and
the Circuit Cellar AT Computer to parallel
interfacing and the Neighborhood Strate-
ic Defense Initiative.
09/699 Pub. Pr., $19.95 Ciub Pr., $15.95

THE COMPACT DISC: A Handbook
of Theory and Use. By K. C.
Pohimann. 288 pp., illus. softcover. The
most readable and comprehensive guide
to CD technology offers clear descriptions
of disc design and manufacturing . . .
player circuitry . . . and comparisons of
different types of players—all without
complicated theoretical or mathematical
discussions.

585096-6 Pub. Pr., $29.95 Club Pr. $22.50

MOBILE CELLULAR TELECOM-
MUNICATIONS SYSTEMS. By W.C.Y.
Lee. 442 pp., 215 illus. A to Z coverage of
state-of-the-art cellular systems, from de-
sign to implementation and troubleshoot-
ing. Clearly explains spectrum efficiency.
propagation models and prediction, inter-
ference treatment, and more.

370/303 Pub. Pr., $62.95 Club Pr., $44.50

TRANSFORMER AND INDUCTOR
DESIGN HANDBOOK, Second Edi-
tion. By Col. W.T. McLyman. 440 pp.,
illus. All the information you need to
design today's lighter, smaller transform-
ers and inductors, without relying on out-
moded approximation methods. In ready-
reference tabular format, this new edition
covers the latest equations in transformer
and gapged design applications.

584646-2 Pub. Pr., $55.00 Club Pr., $38.50

ENCYCLOPEDIA OF TELECOM-
MUNICATIONS. Edited by R. Meyers.
575 pp., illus. The expertise of 40 recog-
nized leaders in the field is captured in this
Ato Z reference. Areas covered range from
fiber optics, intelligent systems, and net-
working, to signal processing, mathe-
matical relationships, and theory.

584897-X Pub. Pr. $49.95 Club Pr., $37.50

PROGRAMMABLE LOGIC DE-
SIGNER'S GUIDE. By R.C. Alford. 304
pp., illus., softcover. This practical guide-
book shows you how to design devices
that provide all the logic functions a circuit
requires and avoid the compromises in-
herent in conventional methods. Covers
design philosophy, PLD families, hard-
ware, software, and programming lan-
guages.

585141-5 Pub. Pr., $29.95 Club Pr., $22.95

SURFACE-MOUNT TECHNOLOGY
FOR PC BOARD DESIGN. By J.K. Hol-
lomon, Jr. 504 pp., illus., softcover. Get a
real working understanding of SMT. This
up-to-date guide provides a proven, step-
by-step approach to SMT design as it thor-
oughly covers components, methods, and
techniques for maximizing quality, re-
liability, and profitability.

585235-7 Pub. Pr., $49.95 Ciub Pr., $36.50



INDUSTRIAL ELECTRONICS, Third
Ed. By J.T. Humphries and L.P. Sheets.
651 pp., illus. A clear, convenient guide to
the components and systems used in
modern industry. Included is an extensive
collection of manufacturers’ data sheets,
along with many quick-access tables and

charts.
585226-8 Pub. Pr., $41.95 Club Pr., $31.95

BUILD YOUR OWN UNIVERSAL
COMPUTER INTERFACE. By B.
Chubb. 309 pp., illus., softcover. Guiding
you from theory to step-by-step assembly
instructions, this lively manual shows you
how to construct a computer interface and
hook it up to virtually any IBM or IBM com-
patible personal computer, includin? the
XT, XT-286, AT, and System/2 Model 30.
585080-X Pub. Pr., $19.95 Club Pr., $15.95

pEtinal

DIGITAL FILTERS AND SIGNAL PRO-
CESSING, Second Ed. 8y L.B. Jack-
son. 410 pp., illus. An acclaimed guide to
signal processing theory, design
methods, and implementation strategies.
Using an intuitive approach, the author
covers state-space representation, A/D
and D/A conversion, the DFT, FFT, and
much more.

585269-1 Pub. Pr., $52.50 Club Pr. $39.50

SWITCHGEAR AND CONTROL
HANDBOOK, Second Ed. Edited by
R. W. Smeaton. 7,056 pp., 789 illus. The
only handbook that treats all aspects of
switchgear control, including design, ap-
plications, safety, and maintenance. Up-
dated to reflect the changes brought about
by the use of computers, solid-state
devices, and programmable controls.

584494 Pub. Pr., $85.00 Club Pr., $59.95

liiIIIlIHIHHHHI[IIiE

DEsaG WITH

gieens £

A L ey o
SILICONIX NG
(I

pensen BT A

Here's how the Club works to

serve YOU:

|
Essetifie
Gl I5
Refprenct
Gt

ANTENNA APPLICATIONS REFER-
ENCE GUIDE. Edited by R. C. Johnson
and H. Jasik. 496 pp., 368 iflus. and
tables. Covers the major applications of
antenna technology in all areas of commu-
nications and their design metheds. Em-
phasizes important new applications such
as earth station, satellite, seeker, aircraft,
and microwave-relay antennas.

322/848 Pub. Pr., $59.95 Club Pr., $42.50

RADIO HANDBOOK, Twenty-Third
Ed. Edited by W._|. Orr. 667 pp., 1,073
illus. and tables. The latest edition of the
most complete, current resource on radio
technology and its apﬁlications. Expert
contributars show you how to select, de-
sign, build, test and operate all kinds of
equipment.

584638-1 Pub. Pr., $29.95 Club Pr., $23.95

AUDIO ENGINEERING HANDBOOK.
Edited by K. B. Benson. 1056 pp., 722 il-
fus. The ideal on-the-job reference for pro-
fessionals who design, operate, and ser-
vice audio equipment. It's a one-volume
source of fundamental audio acoustics en-
gineering information and practical how-to
source book covering generation, trans-
mission, storage, and reproduction of the
audio signal.

047/774 Pub. Pr., $86.95 Ciub Pr., $59.95
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Book Club®

B IMPORTANT INFORMATION...WE MAKE IT EASY TO GET!

McGraw-Hill Book Clubs
Electronics and Control Engineers’

PO. Box 582, Hightstown, NJ 08520-9959

Please enroll me as a member and send me the two
books indicated, plus the PORTABLE ELECTRONICS
DATA BOOK. | am to receive one book for just $2.89, the
other at the discounted member's price, plus local tax,
shipping and handling charges. I agree to purchase a
minimum of one additional book during my first year of

Be sure to
consider these
important
titles as well!

BUCHSBAUM'S COMPLETE HANDBOOK
OF PRACTICAL ELECTRONIC REFERENCE
DATA, Third Ed. By W.H. Buchsbaum.

583880-X  Pub. Pr., $34.95  Club Pr., $26.50

ON-LINE ELECTRICAL TROUBLE-
SHOOTING. By L. Lundquist.
391/106  Pub.Pr,$34.50  ClubPr, $26.50

ESSENTIAL CIRCUITS REFERENCE GUIDE.
By J. Markus & C. Weston.

404/623 Pub. Pr., $59.95  Club Pr., $47.50

INTRODUCING PC-DOS AND MS-DOS,
second Ed. By T. Sheldon.
565/651  Pub. Pr., $29.95  Club Pr., $19.95

ENGINEERING FUNDAMENTALS FOR THE
PROFESSIONAL ENGINEERS' EXAM, Third
€d. By L.M. Polentz.

$03/931 Pub. Pr., $39.50 Club Pr., $27.95

INTRODUCTION TO DIGITAL SIGNAL PRO-
CESSING. By J. G. Proakis and D. G. Manolakis.
584954-2  Pub. Pr., $50.00  Club Pr., $37.50

AUTOMATIC CONTROL SYSTEMS, Fifth Ed.
By B.C. Kuo
583706-4

‘Pub. Pr, $57.40  Club Pr., $43.50

MICROCOMPUTER TROUBLESHOOTING
gr#l) REPAIR. By J.G. Stephenson and B.
ahill.
585106-7 Pub. Pr., $24.95 Club Pr., $18.95
DIGITAL AND MICROPROCESSOR TECH-

NOLOGY, Second Ed. 8y P. J. 0'Connor.
585184-9  Pub.Pr, $42.00  Club Pr, $33.50

MICROELECTRONICS, Second Ed. 8y J. Mill-
man and A. Grabel.
423/30X Pub. Pr., $56.95 Club Pr., $41.50

FOR FASTER SERVICE IN ENROLLING
caLL ToLL-FRee 1-800-2-MCGRAW

— e = MAIL THIS COUPON TODAY -————I

In our rapidly changing world, those who perform best are those who are best
informed. Designed exclusively for the practicing engineer, the Electronics and
Control Engineers’ Book Club provides you with information that is relevant,
reliable, and specific enough to meet your needs. Each Club bulletin comes your
way 14-16 times a year and offers you more than 30 books to choose from — the
best and newest books from all publishers!

B DEPENDABLE SERVICE ... WE'RE HERE TO HELP!

Whether you want information about a book or have a question about your
membership, our qualified staff is here to help. Just call us toll-free or write to our
Customer Service. We also make sure vou get only the books you want. All you do
is simply tell us your choice on the s Card and return it to us by the specified
date. If you want the Main SelecWg®, do nothing — it will be sent to you
automatically. (A small shipping and hdndling charge is added to each shipment.)

B CLUB CONVENIENCE ...WE DO THE WORK!

Beyond the benefit of timely information, Club membership offers many other
benefits. For example, you get a wide choice of books that cannot be matched by
any bookstore — anywhere. And all your books are conveniently delivered right to
your door. You also get the luxury of 10 full days to decide whether you want the
Main Selection. If you should ever receive a Main Selection you don’t want because
the Club bulletin came late, just returmn it for credit at our expense.

B SUBSTANTIAL SAVINGS...AND A BEONUS PROGRAM TOO!

In keeping with our goal to provide you with the best information at the greatest
possible savings, you will enjoy substartialdiscounts — up to 40% ! — on every book
you buy. Plus, you're automatically eligible for our Bonus Book Plan which allows
you savings up to 70% on a wide selection of books.

B EASY MEMBERSHIP TERMS...IT'S WORTHWHILE TO BELONG!

Your only obligation is to purchase one more book — at a handsome discount —
during the next 12 months, after which you enjoy the benefits of membership with
no further obligation. Either you or the Club may cancel membership anytime
thereafter.

membership as outlined under the Club plan de-
scribed in this ad. 1 understand that a shipping and
handling charge is added to all shipments.

Your FREE Data Book

| 585390-6 J

write Code No. of the
$2.89 selection here

| [

Write Code No. for the
First selection here

Signature

Namne

Address/Apt. #

City

State Zip

This order subject to acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good
only to new members. Foreign member acceptance
subject to special conditions.

————————————————————————————-——1
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Electronics Library
(Continued from page 7)

cludes more than 200 photographs, di-
agrams, tables, and wiring schematics to
help make readers easily able to under-
stand the material.

World Satellite TV and Scrambling Meth-
ods: The Technicians Handbook is avail-
able for $39.95 plus $2.00 shipping and
handling from Baylin Publications, 1905
Mariposa, Boulder, CO 80302; Tel.
303-449-4551.

CIRCLE 87 ON FREE INFORMATION CARD

POPULAR ELECTRONICS

INTEGRATED CIRCUITS ALTERNATE
SOURCES, DISCRETE SEMICONDUCTORS
ALTERNATE SOURCES, and DISCRETE
SEMICONDUCTOR SUGGESTED
REPLACEMENTS

from D.A.T.A. Business Publishing

Providing access to the industry’s leading
database for sourcing and selecting elec-
tronic components, these three volumes
form a streamlined reference library. The
“D.A.T.A. Digests" feature full descriptive
names, simplifying the identification of de-
vices and their functions. Additional infor-
mation supplied includes specific sug-
gested replacement devices (different part
numbers with the same or similar specifica-

tions, direct replacement information from
alternate manufacturers, ahd an extensive
manufacturer directory with complete ad-
dresses and phone numbers. Integrated
Circuits Alternate Sources covers 76,000
IC’s; Discrete Semiconductors Direct Alter-
nate Sources and Discrete Semiconductors
Suggested Replacements include 409,000
and 159,000 devices, respectively.

Each volume (which includes a new
semi-annual edition in six months) costs
$125.00, plus freight charges. The entire
three-volume library costs $295.00. They
are available from D.A.T.A. Business Pub-
lishing, 8977 Activity Road, San Diego, CA
92126; Tel. 800-447-4666 or 619-578-7600.

CIRCLE 88 ON FREE INFORMATION CARD

1990 DISTRIBUTOR PRODUCTS CATALOG
from John Fluke Mfg. Co.

Along with Fluke's lines of analog/digital
multimeters, digital thermometers, and
multifunction counters, this 20-page cata-
log features an expanded selection of new
leads, probes, and clips for a variety of ap-
pliances. Highlighted in this year's catalog
are the rugged 80 Series handheld multi-
meters, which offer a combination of mea-
surement functions and special features for
applications in automotive, electrical, and
electronic testing and troubleshooting. Also
featured is the Fluke 45 dual-display multi-
meter, which allows the user to make two
different measurements of a signal at the
same time.

The Fluke 1990 Distributor Products Cat-
alog available at no charge from John Fluke
Mtg. Co., Inc., PO. Box 9090, Everett, WA
98206; Tel. 1-800-443-5853.

CIRCLE 89 ON FREE INFORMATION CARD

graphics to disk. Other chapters cover mul-
titasking, the clipboard, and foreign-lan-
guage support.

OS/2 Presentation Manager Program-
ming Primer is availablé for $28.95 from
Osborne McGraw-Hill, 2600 Tenth Street,
Berkeley, CA 94710.

CIRCLE 84 ON FREE INFORMATION CARD

0S/2 PRESENTATION MANAGER
PROGRAMMING PRIMER

by Asael Dror and Robert Lafore

Presentation Manager is the part of 0S/2
that manages windows, menus, dialog
boxes, radio buttons, and the other ele-
ments of the graphics interface. This step-
by-step guide to Presentation Manager
(PM) programming requires no previous
08S/2 programming experience—only a
knowledge of the C language. Using short,
clear examples to demonstrate PM's fea-
tures, the book shows how to write pro-
grams that include menus, dialog boxes,
and other features of the PM graphical user

interface. The powerful graphics functions
builtinto Presentation Manager are also de-
scribed in detail.

The book’s early chapters cover the
basics—including program development,
windows, and messages—and explain how
to use menus, buttons, icons, and re-
sources. The chapters on PM graphics de-
scribe how to draw pictures, animate
graphics objects, display text in different
fonts, move and zoom pictures, and store

E-Z BUS PRODUCT GUIDE
from National Systems, Inc.

This guide provides a description, sche-
matic, layout drawing, and ordering
information for each element of the E-Z Bus
modular electronic-packaging system—in-
cluding the connector base, module cards,
and a wide variety of commonly used elec-
tronic components. The system, which in-
cludes fill-in-the-blank documentation, al-
lows users to quickly produce finished,

customized electronic designs without the
expense and time delays associated with
dedicated PC boards. The product guide
also details the E-Z Bus wiring software,
which automatically provides pin-number
look-ups for interconnecting module cards
and prints out wire-run lists.

The E-Z Bus Product Guide is free upon
request from National Systems, Inc., Suite
150, 17 Hammatt Street, Ipswich, MA
01938; Tel. 508-356-1011.

CIRCLE 90 ON FREE INFORMATION CARD

“I work three jobs to ufford a hobby
that I don’t have time for."

-
N




Discover Your Gareer Potential in

High-Tech Electronics...Call 1-800-776-4900!

CIE Gives You The Training You Need to Succeed...
At Your Own Pace...& In Your Own Home!

l f you're anxious to get ahead ...and
build a real career...you owe It to
yourself to find out about the Cleveland
Institute of Electronics!

CIE can help you discover your
career potential in the fast growing
field of high-tech electronics. A career
that will challenge and excite you
every day...reward you with a powerful
feeling of personal accomplishment...
and deliver a level of financial security
you may have only dreamed of before!

As the leading school in home-study
electronics, CIE has helped over
150,000 students in the U.S.A. and
over 70 foreign countries get started in
this exciting field. To find out how CIE
could be helping you...read on...then
send for a CIE catalog TODAY!

A Growing Need For
Trained Professionals!

The career opportunities shown here
are only a few of the challenging, high-
paying careers you could enjoy as an
electronics technician.

You could be the “brains” behind the
scenes of an exciting TV broadcast...
trouble-shoot life-saving medical equip-
ment...design exotic new aeronautics
systems...CIE's job-oriented programs
offer you the quickest possible path to

the career of your dreams! And CIE also features

Consumer Electronics

Computer-Assisted Manufacturing

Practical Training...
At Your Own Pace.
Through CIE, you can train for your
new career while you keep your pres-
ent job. Each course allows a gener-
ous completion time, and there are
no limitations on how fast you can
study. Should you already have some
electronics experience, CIE offers
several courses which start at the
intermediate level.
“State-0f-The-Art”
Facilities & Equipment.
In 1969, CIE pioneered the first elec-
tronics {aboratory course, and in 1984,
the first Microprocessor Laboratory.
Today, no other home study school can
match CIE's state-of-the-art equipment.
And all your laboratory equipment is

included in your tuition cost. There is
no extra charge—it's yours to use while
you study at home and on the job after
you complete your course!

Earn Your Degree To
Become A Professional
In Electronics!

Every CIE course you take earns you

Mititary Electronics

credit towards the completion of your
Associate in Applied Science Degree, so

you can work towards your degree in
stages. And CIE is the only school that awards you

military and union re-training, to build on what Personal Tralmng From A

you already know.

for fast study, which can save you thousands of
e th R.enowned Fac: Ity. | dollars in obtaining the same electronics education
Dozens Of Fascinating roolri\nzl‘:r:l?dt ecllrgpersonal approach of large class™ — fyyq jn four-year Bachelor's Degree programs!
! y. CIE offers you one-on-one instructional gy or wite for details today!
c'areers To Choose From! help 6 days a week, toll-free. Each CIE lesson is

Even if you aren't sure which career is best for  authored by an independent specialist, backed by s
you, CIE can get you started with core lessons CIE instructors who work directly with you to Call TOLL-FREE
applicable to aif areas of electronics. As you answer your questions and provide technical assis-
advance, CIE makes job opportunities available VTED ¢ tance when you need it. 1'800'776'4900!
to you through the bimonthly school paper, 22 R
The Electron.

-
| GIE World Headquarters

'| Cleveland Institute of Electronics, Inc.
[

1776 East 17th St., Cleveland, Ohio 44114

O YES! Please send me your independent study catalog (For your convenience,
CIE will have a representative contact you—there is no obligation.)

Print Name

Address _ Apt#

l City/State/Zip

| Age — AwaCode/Phone Mo
| Cneck box for G.1. Bill bulletin on educational benefits: O Veteran O Active Duty

| | Mail This Coupon Today! ...
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New Products

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

number on the Free Information Card

WIRE-WRAPPING KITS

Compactly packaged in a carrying case,
each kit in OK Industries’ CSWK-120 series
provides the complete means for creating
wire-wrapped connections. The two kits in
the series, the 120-volt AC CSWK-121 and
the 220-volt AC CSWK-122, are intended
for use in prototyping, manufacturing, and
service. Each includes the OK-12 electric
tool for 24 to 32-AWG wire, the 30-AWG
CSW30M-3916 cut/strip/wrap bit-and-
sleeve set, an unwrap tool, a 100-foot roli of
30-AWG “Tefzel” wire, and a molded PVC
case. By inserting Tefzel wire into the bit

CSWK-121122

and triggering the electric gun, the bit will
cut, strip, and wrap the wire in one opera-
tion. The rugged carrying case provides
convenient storage, protection of tools and
accessories, and neat organization of all
the necessary materials in one package.

The CSWK-121 and CSWK-122 each
have a list price of $438.90. For more infor-
mation, contact OK Industries, 4 Executive
Plaza, Yonkers, NY 10701; Tel. 1-800-
523-0667.

CIRCLE 101 ON FREE INFORMATION CARD

five-foot drop. Its bright-yellow case will seal
out rain, grease, dirt, and other environ-
mental contaminants, and stands out at the
job site, making it hard to misplace. The
Survivor also features the protection of
high-energy fusing and overload protection.
Because field conditions vary, the Survivor
has an oversized 0.8-inch LCD readout that
is easy to view in many light levels.

For quick circuit tests, an audible beeper
indicates continuity. Diode junctions are
tested with a maximum test current of 1.5-

mA and a maximum open circuit of 3.2 volts.
A unique test-prod holder allows the user to
hold both the DMM and the prod in one
hand. DC accuracy is within 0.5%; AC ac-
curacy is within 1.25% from 40 to 500 Hz.

Input impedance on DC and AC is 10
megohms. DC and AC current-measure-
ment capabilities extend to a high 20 amps,
with resistance measurement to 20
megohms.

The model 2860 Survivor—complete
with a five-year limited performance warran-
ty—has a suggested price of $99.00. For
additional information, contact B&K-Preci-
sion, Division of Maxtec International Corp.,
6470 West Cortland Street, Chicago, IL
60635; Tel. 312-889-9087.

CIRCLE 102 ON FREE INFORMATION CARD
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pability. The bright-green LED channel dis-
play is easy to read. Other features include
a flexible antenna, a low-battery indicator,
and a choice of high- or low-power modes to
conserve batteries. The CB can be powered
by its snap-on battery pack, or by a car
battery using an optional cigarette-lighter
power cord.

The model 75-777 has a suggested retail
price of $109.95. For more information, con-
tact Midland international Corporation,
1690 North Topping, Kansas City, MO
64120; Tel. 816-241-8500.

CIRCLE 103 ON FREE INFORMATION CARD

POPULAR ELECTRONICS

HAND-HELD DIGITAL MULTIMETER

Called the Survivor, B&K-Precision's model
2860 is a 26-range, drop-resistant, water-
resistant, and overload-resistant DMM that
was designed to survive the rigors of field
service—including the ability to withstand a

PORTABLE CB

Offering seven watts of power, Midland In-
ternationals model 75-777 is a portable
hand-held CB with many other features
usually found on mobile CB'’s. The 40-chan-
nel unit has a bar-type LED meter for mea-
suring signal strength or power output. lts
instant Channel-9 memory provides imme-
diate access to emergency communica-
tions. Electronic tuning ensures accurate
channel selection, and rotary and squelch
controls allow maximum reception ca-

CORDLESS MOUSE

Named for the recently-developed tech-
nology, called Light Emitting Static Tracking
Extended Range, that it empioys, Lester the
Cordless Mouse can work with IBM PC, XT,
AT, PS2, and compatible computers. The
infrared mouse connects through standard
RS-232 serial ports, and comes with all the
necessary adaptors.

Lester's internal CPU emulates both Mi-
crosoft and Mouse systems standards, and
automatically adjusts to either. The pack-
age includes software—a full-featured paint
program as well as "Mouse Test” and
“Menu Maker” utility programs—in both
3%2- and 5Y-inch formats.

Lester consists of a low-profile, three-but-
ton hand unit containing two “AAA” bat-
teries and a receiver that connects to the
host computer's RS-232 port for power and
control functions. The two pieces communi-

-
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cate via infrared light. The mouse operates
within a 90° cone-shaped area, from as far
away as five feet from its receiver. lts bat-
teries can provide up to 100 hours of normal
use.

Lester the Cordless Mouse has a sug-
gested retail price of $129.00. For more in-
formation, contact Lightwave Technologies,
Inc., Customer Service Department, Box
599, Mundelein, IL 60060; Tel. 708-
362-6555.

CIRCLE 104 ON FREE INFORMATION CARD

BOOKSHELF SPEAKERS

Pioneer Electronics’ family of bookshelf
speakers includes the compact, top-of-the-
line CS-G403 that can accommodate any
size listening environment. The 150-watt
speakers have a powerful three-way bass-
reflex design for rich bass. The tweeter is
placed between the midrange and the
woofer for a more uniform sound field and
better stereo imaging. The 22 x 13 X 7-inch
speakers offer an excellent frequency re-
sponse of 30—20,000 Hz and wili efficiently

handle volumes of up to 92 dB without dis-
tortion.

The CS-G403 three-way bookshelf
speakers have a suggested retail price of
$190 each or $350 a pair. For further infor-
mation, contact Pioneer Electronics {USA)
Inc., 2265 East 220th Street, [1720, Long
Beach, CA 90801-1720; Tel. 213-835-6177.

CIRCLE 105 ON FREE INFORMATION CARD

The radio provides 54 transmit and 99
receive channels, including nine desig-
nated weather channels. It features dual-
output power settings: a one-watt setting for
normal communications and a 25-watt set-
ting for emergency or long-distance com-
munications. The MTX-101 also provides
communications on all international chan-

nels. Other features include frequency-syn-
thesized PLL circuitry for precise tuning, an
adjustable squeich control, a large digital
display with dimmer, and an emergency
channel-16 “priority” button. A three-inch
speaker is built in, and a jack for adding an
external speaker is provided. A universal
mounting bracket makes the unit easy to
install in a convenient focation.

The MTX-101 VHF marine transceiver
has a suggested retail price of $229.95 at
Radio Shack stores nationwide. For further

480 pages of tables, maps,
formulas, and conversions
and it fits in your shirt pocket

(3.2"x 5.4" x 0.6")!

* Plus $2.00 shipping & handling.

Colorado resldents add 56¢ tax.

Air Tool CFM vs PSI

Battery Charging

Tire Manufacturer Codes
Lumber Sizes & Grades
Concrete & Mortar
Element Tables
Computer ASCll Codes
IBM® PC Error Codes
IBM® Interru 815-10 Map
80286 Hard

Printer Control

Electric Wire Size vs Load
NEMA Motor Frames
Wire & Sheet Guages
Resistor/Capacitor Colors
Pilot Lamp
Fuse & Batte S%ec
RF Coil Winding Data
Wire Size vs Turns/inch

Small sample of contents

Radio Alphabet
TEN Radio Codes
Telephone Area Codes
Lost Credit Card Phones
Sound Intensitles
Wind Chill Factors
Fr uency Spectrum
eology Mineral Tables
GI es and Solvents
Bon Torque Tables
Wood Screw/Nail Sizes
Math Formulas & Tables
Plane/Solid Geome!ry
Ccpper/SteeI/PVC Plpe
Rope, Cable and Chain
Tab-Die-Drll Sizes
Sand Paper & Abrasives
Weld Electrode & Solder
3200 Conversion Factors

iefiad

Money Back G

- fnot comp ly

return

book postage prepaid, in mint condition fcr a 100% refund!

Sequoia Publishing Inc.
Dept 912, P.O. Box 620820
Littleton, CO 80162
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/1111111180 Prote| Easytrax®

Outstanding value in
Printed Circuit Board/CAD

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

VHF MARINE TRANSCEIVER

Specially designed for pleasure boats and
commercial craft, the Realistic MTX-101
VHF marine transceiver is ideal for ship-to-
ship and ship-to-shore communications. It
can be used to receive weather information,
to communicate with other boaters or on-
shore radiotelephone stations, and to get
help from the Coast Guard or nearby ves-
sels in an emergency. The MTX-101 is ac-
cepted and certified by the FCC and
includes an FCC license application.

Emplovyers

Willing workers available
now at as little as %
your usual cost.

This is your chance
to get help you've
needed, but thought you
couldn't afford.

No business too large
or too small. Call your
private industry council
or write National
Alliance of Business,
PO. Box 7207,
Washington, D.C. 20044

APubic Sevcaof [TAYQ
Thig Publication

i

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

When we say professional - we mean through-hole compo-
nent boards of up to 32 x 32 inches with 6 signal layers plus
ground and power planes. A fully independent printiplot
program is included which
supports standard plotters,
dot matrix and laser printers,
Gerber® photoplotting and
NIC drill tapes.

ONLY $395

Easytrax can be run on

your PC or Mac!
CALL TOLL FREE (800) 544-4186

for complete specs and FREE evaluation disks. J! =

50 AIRPORT PARKWAY, SAN JOSE, CA 95110, USA (408) 437-7771, FAX (408) 437-4913
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ELECTRONICS
PAPERBACKS

4 [] BP117—PRACTICAL
ELECTRONIC BUILDING
BLOCKS, BK-1 ..... $5.75.
Circuits for a number of
useful building blocks are
presented. Combine these
circuits to build the devices

you need.

Mare Advanced
(1 BP192—MORE AD- p  "°norSupeiv
VANCED POWER SUP-
PLY PROJECTS...... $5.95.
Topics covered include .
switched-mode power sup- = 7/\“:
plies, precision regulators. b |
dual tracking regulators and -
computer-controlled sup- 1 ‘

Ay b 1]

plies.

@ 4 (] BP190—MORE AD-
VANCED ELECTRONIC
SECURITY PROJECTS
..... $5.95. Projects include
a passive infra-red detector,
a fibre-optic loop alarm,
computer-based alarms
and an ultrasonic intruder
detector.

(] BP113—30 SOLDER- p
LESS BREADBOARD
PROJECTS, BK-2 .....
$5.95. All projects are
based on CMOS logic IC's.
Many components are
common to several proj-
ects. Each project includes
a brief circuit description,
componentiayout and parts
fist.

Electronic

« [1BP74—ELECTRONIC
oD MUSIC PROJECTS .....
$5.95. Provides a number
of circuits for Fuzz Box,
Waa-Waa Pedal, Sustain
Unit, Reverberation and
Phaser Units, Tremelo Gen-
erator and more.

[1BP255—INTERNA- p
TIONAL RADIO STA-
TIONS GUIDE ..... $7.95.
Provides the casual lis-
tened, amateur radio DXer
and the professional radio
monitor with an essential
reference work designed to
guide him or her around
than ever more complex ra-
dio bands.

POPULAR ELECTRONICS

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

SHIPPING CHARGES IN USA AND CANADA

$0.01t0 $5.00 $1.25 $30.01 to $40.00 $5.00
I $5 0110 10.00 $2.00 $40.01 to $50.00 $6.00
$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

Total price of merchandise $

Shipping (see chart) . .. §
Subtotat ... ... ... ... . §

Sales Tax (NYSonly) ......... §

Total Enclosed . . ... ... ...

Name

Address _ _

City State 2ip

S |

New Products

information, contact Radio Shack, Division
of Tandy Corporation, 700 One Tandy Cen-
ter, Fort Worth, TX 76102.
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THERMOCOUPLE CALIBRATORS

Two rugged research-grade calibrators, the
Acculex CAL-22J and CAL-22K, cover the
entire 0-1000°F range for J-type ther-
mocouples and 0-2000°F range for K-type,
respectively. Each unit also has a second
switchable range—from —50to + 950°F on
the CAL-22J and from + 100 to +2100°F on
the CAL-22K.

The devices can be used for precise cal-
ibration of temperature-measuring sys-
tems, from simple indicators and recorders
to transmitters, temperature controllers,
and computer-based data-acquisition and
control systems. Each operates from two

“AA” batteries for mV output of the selected
temperature. A front-panel LED pulses
when the device is turned on to indicate
proper battery voltage. Both models have
built-in cold-junction compensation and au-
tomatic standardization. Accuracy is
+0.1% of span (= 1°) with cold-junction er-
ror less than =0.25° at 75°F (+0.25°F per
degree change in ambient).

The CAL-22J and CAL-22K thermocou-
pie calculators each cost $184.00. An op-
tional carrying case (CAL-CASE) costs
$20.00, and an optional wall adapter (CAL-
ADP) costs $25.00. For additional informa-
tion, contact Acculex, A MetraByte Compa-
ny, 440 Myles Standish Blvd., Taunton, MA
02780; Tel. 508-880-3660.
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ROM EMULATOR

A comprehensive ROM-emulation system
that enables hardware and software de-
velopers to test ROM images without the
need to burn EPROM's—incredible Tech-
nologies’ ROM-IT—has three features that

set it apart from other ROM-emulation sys-
tems: speed, expandability, and software
flexibility. ROM-IT downloads 128 Kbytes in
less than 11 seconds with parallel interface.
It can be expanded simply by adding addi-
tional cards (an additional system and/or
host is not required), allowing up to eight 1-
megabit EPROM's to be emulated from one
host serial port. Individual bytes and blocks
of bytes can be modified, making it easy to
create a development tool.

ROM-IT can be loaded from any develop-
ment system with a serial port and provides
ROM emulation of most types of EPROM's

currently in use, from 64 kilobits up to one
megabit. A reset control line restarts the
target system under host control, and a
read/write line allows the target to write to
ROM-IT emulation RAM for debugging pur-
poses. Designed for anyone trying to de-
velop hardware or software for real-time,
multitasking embedded systems or any
ROM-based microcomputer system, ROM-
IT lets users run test versions of programs
and data without having to program
EPROMss.

ROM-IT costs $395 per 256K card sys-
tem, with other configurations available. For
additional information, contact Incredibie
Technologies, 709 West Algonquin,
Arlington Heights, IL 60005; Tel.
708-437-2433.
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FIBER-OPTICS COURSE

This 15-week training course, designed for
vocational schools, universities, or indus-
trial training programs, requires only a basic
understanding of electronics. Sintec’s Fiber
Optics Course emphasizes practical ap-
plications with a limited use of mathematics.
The course covers both classroom and lab
work, and includes text, lab manual, and
parts kit. The course is divided into three
parts. The first covers fiber-optics theory
and its advantages in transmission lines.
Part two covers fibers, sources, detectors,
connectors, and splices. Fiber-optic sys-
tems, link-system analysis, installation,
hardware, applications, and equipment are
covered in the third section.




The Fiber-Optics Course costs $64.95.
For additional information, contact Sintec
Company, 28 Eighth Street, Box 410,
Frenchtown, NJ 08825; Tel. 800-526-5960
or 2201-996-4093.
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PERSONAL GROUND TESTER

Offering a variety of test configurations, the
Charieswater CP903A personal ground
tester lets an operator test the safety and
integrity of a wrist strap separately by the
cord, or while being worn on his wrist. An
optional foot plate permits testing of heel
straps and conductive footwear as wel'. The
battery-powered tester is designed for por-
table or permanent use. Featuring simple
one-button operation, the compact test sta-
tion has two red LED's that indicate bad
connections or faulty transistors; a green

LED and an audible alarm validate proper
grounding. Test parameters are factory set,
but all indicators are adjustable. The
CP903A measures only 5% x 3% x 2
inches and comes with a rechargeable bat-
tery and an AC adapter.

The CP903A personal ground tester has
a list price of $175.00; the optional foct plate
costs $20.00. For further information, con-
tact Charleswater Products, Inc., 93 Border
Street, West Newton, MA 02165; Tel.
617-964-8370.

CIRCLE 110 ON FREE INFORMATION CARD

FUNCTION GENERATOR

Combining flexible controls and powerful
functional capabilities in a small package,
Beckman Industrials model FG2A is a ver-
satile, general-purpose signal source. The
portable field-test instrument performs over
seven frequency ranges that cover 0.2 Hz
through 2 MHz. It provides a large array of
signal outputs, including TTL puise outputs
as well as adjustable low-distortion sine-,
square-, or triangle-wave signals. Power,
frequency range, and wave form can each
be selected with the push of a button. The

FG2A is packaged in a rugged case that
has a combination carrying handle/tilt
stand.

Flexibility is provided by various controls,
including the duty cycle that allows users to
change the nominal 50% duty cycle of the
signal to any desired value. The DC offset
control adds a variable DC offset voltage to
the signal, and the VCF input permits the
frequency to be controlled with an external
DC control voltage—a useful feature for
generating 1000.1 or 1.1000 sweep signals.

The FG2A function generator has a list
price of $215.00. For further information,
contact Beckman Industrial Corporation,
3883 Ruffin Road, San Diego, CA
92123-1898; Tel. 619-495-3240.
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Knight Patrol™
Talking Home Alarm Kit

A high end alarm system at an affordable price!
Features include;

¢ State of the art PCF 8200 Speech Synthesizer
¢ 21 Sensor Zonss, 2 Arming Circuits

4 2 Five Watt Audio Amplifiers

4 Auxillary Alarm

4 Real Time 24 Hr. Clock

¢ A 10A & 3A Relay Circuit for Sirens, etc

¢ Alert/Sleep Monitoring Modes (verbal status)
¢ Trigger Memory (verbal status)

¢ Self Diagnostics & Performance Monitoring
4 Microprocessor Controlled

¢ Pleasant Female Voice

¢ Expandibility & so much MORE!

Available as a kit or pre-
assembled. Send for our FREE 3
catalog! A complete line of
peripherals is also available I
Complete Circuit Board kit d
$220 plus $10.50 S&H. (Ca L
residents add 6.75% tax) i
i

P

Piladin Glectronics o
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9We protect pour castle 7 ',-.’ W
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SURGE SUPPRESSOR

Designed specifically to protect photocopy
equipment against damaging power surges
on the electrical line, Perma Power has in-
troduced the models PX209.15 and
PX209.20 copier surge suppressors. The
15-amp PX209.15 can be used with stan-
dard copiers; the 20-amp PX209.20 is in-
tended for use with larger copiers. Each
offers a patented fail-safe automatic-shut-
down circuit that disconnects the copier
from the power line, and shuts of the indica-
tor light, in the event that the surge-sup-
pressor filter ever burns out from large or
repetitive surges. That prevents the copier
from being exposed to raw, unprotected
power, and eliminates the need to con-
stantly monitor the unit to prevent damage
to the equipment. Both copier surge sup-
pressors are covered by a lifetime warranty

|
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and equipment-protection guarantee, un-
der which Perma Power will not only replace
the surge suppressor if it fails, but will also
reimburse the cost of repairs to equipment
damaged as a result of such a failure. The
two UlL-listed surge suppressors are cor-
dless, two-outlet units in tan plastic cases
that measure 3% x 4% Xx 2% inches.
The PX209.15 and PX209.20 copier sur-
ge suppressors have suggested user prices
of $54.95 and $59.95, respectively. For fur-
ther information, contact Perma Power
Electronics, Inc., 5601 West Howard Ave-
nue, Chicago, IL 60648; Tel. 312-763-0763.

CIRCLE 112 ON FREE INFORMATION CARD

Its DTE/DCE switch allows the model 203
to be used on computers, terminals, multi-
plexers, and special-purpose data-acquisi-
tion systems. The user interface is a DB-25
standard RS-232 connector, and the line-
side interface is a two-position terminal
block and RJ-11 modular jack. The 203 is
small enough to be plugged directly into the
device it is serving, eliminating the need for
additional cables. Surge protection is built
into the two-wire interface.

The model 203 two-wire groundless
short-haul modem costs $98.00. The unit
can also be purchased as model 203C,
which comes with a BNC coax connector
and the two-position terminal block, for
$105.00. For additional information, contact
Telebyte Technology Inc., 270 East Pulaski
Road, Greenlawn, NY 11740; Tel.
1-800-835-3298 or 516-423-3232.
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GROUNDLESS-TRANSMISSION MODEM

Offering dramatic improvement in data re-
liability under adverse conditions, Telebyte
Technology's model 203 two-wire
groundless line-driver/short-haul modem
uses a fully differential, simultaneous drive/
receive technique. (Prior technology was
based upon establishing a ground link be-
tween units by using one of the wires com-
prising the single twisted pair; thus any AC
noise or perturbations that were reflected
on the grounds of either system at the ends
of the link could degrade the data.) With the
advantages of differential technology on
two-wire links, the model 203 provides
flawless operation up to 19,200 BPS over
distances of two miles. The modem derives
its operating power from the transmitted
data line, and automatic reset circuits pre-
vent “streaming” of the receive-data lines
when the far-end system is powered down.

" o A s
#

SCANNER ANTENNA

Designed specifically to prevent antenna
“decapitation” from strong winds, the
Scanner Stick antenna from Electron Pro-
cessing combines fine reception with rug-
ged construction. Completely encased in a
continuous PVC tube, the antenna with-
stands weather conditions that routinely de-
stroy other antennas. Its unique “multi-
dipole” construction allows the compact an-
tenna to receive a wide range of frequen-
cies, including all popular scanner frequen-
cies between 30 and 1000 MHz. At only 35

inches in length, and supplied compietely
assembled with mounting clamps for masts
up to 2-inches in diameter, the Scanner
Stick is easy to install. A female UHF socket
(mate to PL259) is provided for connection
to an antenna feedline.

The Scanner Stick costs $29.95; quantity
discounts are available. For additional infor-
mation, contact Electron Processing, Inc.,
P.O. Box 68, Cedar, Ml 49621.
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numbers can be stored to be accessed only
by inputting a special three-digit code. An-
other feature provides “silent” incoming
calls; the user is visually alerted to the in-
coming call when the word “call” is flashed
on the phone's LCD.

The PT-300 comes with a battery pack
and a desk-top battery charger. Other fea-
tures include multiple-city registration, 99

alpha-numeric memory locations, last-
number redial, automatic storage, emer-
gency 911 dialing in all modes, and easy-to-
read graphics on the keypad. Options in-
clude a leather carrying case and a battery
eliminator that allows the phone to be hook-
ed up to a car's cigarette lighter.

The PT-300 cellular phone has a sug-
gested retail price of $795.00. For additional
information, contact Audiovox Corporation,
150 Marcus Blvd., Hauppauge, NY 11788;
Tel. 516-231-7750. ]
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PORTABLE CELLULAR TELEPHONE

Among the many features offered by
Audiovox’s PT-300 cellular phone is a dual-
position retractable antenna that allows
calls to be received even when the antenna
is down. The portable, 0.6-watt, cellular
phone also has “secret” memory, in which
credit card numbers and other sensitive

“Urwas developed for the Army., but they
couddn’ 1 use it—it actually works.”

-
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Learn to troubleshoot and service today’s

computer systems as you build

a fully AT-compatible micro,

complete with 1 meg RAM ang
powerful 20 meg hard drive

Your NRI computer training Includes all this: « NRI’s unique Discovery Lab® for circuit design and diagnosis
 NRY's hand-held digital multimeter featuring *‘talk-you-through’’ instructions on audio cassette ® A digital logle

probe that lets you visually examine computer circuits ® The new AT-compatible Wast Coast 1010 ES computer with
80286 CPU, 101-key “intelligent’" keybeard, 1.2 meg, 5% high-density floppy disk drive, 1 meg RAM (expandable

Train the NRI Way—
and Earn Good Money Servicing
Any Brand of Computer

Jobs for computer service technicians will
almost double in the next 10 years according
to Department of Labor statistics, making
computer service one of the top 10 growth
fields in the nation.

Now you can cash in on this exciting
opportunity—either as a full-time industry
technician or in a computer service business
of your own—once you've mastered
electronics and computers the NRI way.

NRI's practical combination of
“reason-why”’ theory and hands-on building
skills starts you with the fundamentals of
electronics, then guides you through more
sophisticated circuitry all the way up to the
latest advances in computer technoﬁ)gy.
You even learn to program in BASIC and
machine language, the essential language
for troubleshooting and repair.

Get Real-World Skills as You Train
With a Powerful AT-Compatible
Micro—Now With 20 Meg Hard Drive!

To give you hands-on training with the
absolute in state-of-the-art computer
technology, NRI includes the powerful new
West Coast 1010 ES computer as the center-
iece of your training. As you assemble this
IBM AT-compatible micro from the
key%oard up, you actually see for yourself
how every section of your computer works.

You assemble and test your computer’s
“intelligent”’ keyboard, install the power
supply and 1.2 me%,ls% " floppy disk drive,
then interface the high-resolution monitor.
But that’s not all.

Your hands-on training continues as
you install a powerful 20 megabyte hard
disk drive—today's most-wanted computer

to 4 meg), 64K ROM, a 20 meg hard disk

drive » Bundled software Including
MS-D0S, GW-BASIC, word processing,
spreadsheet, and database programs

o Referance manuals with programming

guidelines and schematics

peripheral—now included in your course to
dramatically increase the data storage
capacity of your computer while giving you
lightning-quick data access. Plus you work
with exclusive word processing, database,
and spreadsheet software, yours to use for
your own professional and personal
applications.

As you build your computer,
performing key demonstrations and
experiments at each stage of assembly, you
get the confidence-building, real-world
experience you need to work with,
troubleshoot, and service today’s most
widely used computer systems.

No Experience Needed, NRI Builds It In

-

This is the kind of practical, hands-on
experience that makes you uniquely
prepared to take advantage of today’s
oppor.Janities in computer service. You learn
at your own convenience in your own home.

NEW!
Now includes
AT-compatible

computer!

No classroom pressures, no night school, no
need to quit your present job until you're
ready to make your move. And all
throughout your training, you've got the full
support of your personal NRI instructor and
the NRI technical staff, always ready to
answer your questions and help you
whenever you need it.

FREE 100-Page Catalog Tells More

Send today for NRI's big, 100-page, full-
color catalog that describes every aspect of
NRI’s innovative computer trainin 5 as well
as hands-on training in robotics, video/audio
servicing, electronic music technology,
security electronics, telecommunications,
and other growing high-tech career fields. If
the coupon is missing, write to: NRI School
of Electronics, McGraw-Hill Continuing
Education Center, 4401 Connecticut Avenue,
NW, Washington, DC 20008.

IBM and AT are registered trademarks of International
Business Machines Corporation

SEND COUPON TODAY FOR FREE NRI CATALOG!

Ny

(“‘.
. CHl |
McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW, Washington, DC 20008

WCHECK ONE FREE CATALOG ONLY [ Electronic Circuit Design
[ Computer Programming
[ Telecommunications

[ Computers & Microprocessors
[0 TV/Video/Audio Servicing

For Career courses |
approved under GI Bill

check for details.

[ Air Conditioning Heating & Refrigeration
[J Small Engine Repair
[J Electrician

[J Robotics [ Basic Electronics [ Locksmithing
[ Electronic Music Technology [ Bookkeeping and Accounting [ Travel Careers
[ Security Electronics [ Building Construction

[ Digital Electronics Servicing [ Automotive Servicing [ Paralegal

Name (Please print}

[ Writing |
Age |

Street

City/State/Zip
We'll give you tomorrow.

Accredited Member, National Home Study Council 18-090 l
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By Byron G. Wels, K2AVB

“OH, THE BEAR WENT OVER THE MOUNTAIN...”

he bear was white!/He'd have to be,

because the only place where you
can leave a place, fravel five miles
south, five miles west and five miles
north and be right back where you
started, is at the north pole. And what
kind of bear does one find at the north
pole? Polar bears! And they're all whitel

It kind of reminds me of the time that
a polar bear cub asked mama bear,
"Mom, am | all polar bear?” “You sure
are son,” she replied. "I'm a polar bear,
your dad is a polar bear, and that
makes you a polar bear too.” “But
mom,” the cub protested, “You sure
there’s no black bear, or grizzly, or brown
bear in me? Not even a little koala
bear?” "Nope,” she said, “You're all pol-
ar bear. Why do you ask?” “Because,”
the cub replied, “I'm freezing my tail
offl”

As you must know if you follow this
column, we're now accepting Helps &
Hints as well as circuits, and are reward-
ing them with Think Tank Il books. If
you've dlready got one and want to
submit another circuit, let us know.
We've got lots of books and will find
something else for you.

| remember telling you once that |
worked as an electronics technician for
a large R & D ouffit. The engineer |
worked under was designing a mag-
netic anomaly detector for undersea
recovery of naval ordinance. Tech-
nically, the thing was called a “gra-
diometer” and a huge meeting was to
be held with all the company big shots
and the stockholders. It was to take
place in the company theater.

The engineer approached me and
told me he was to give a talk at the
meeting to explain gradiometers in
general terms. He told me the lights in
the house would be dimmed, and he
would walk on the stage and say "What
is a gradiometer?” At that point, | was to
be stationed at the back of the au-
ditorium with half a dozen huge metal
wastebaskets. | would let them fly and
they'd go clattering down the aisle. Ev-
erybody in the auditorium would turmn

around, and he would say, “Everybody
that turned around is a gradiometer!”

The idea appealed to my sense of
the dramatic, and at the appointed
fime, | was poised at the back of the
house, loaded down with waste-
baskets. The engineer was introduced,
he stepped to the podium, and said
"What is a gradiometer?” | let them go.
They clattered and clunked down the
center aisle, setting up a tremendous
racket. And to my absolute chagrin, |
heard him say, "Byron, why did you do
that?”

They told me later that the expression
on my face was classic. He quickly ex-
plained the joke (on me) and | did not
get fired.

Electronic Level. Here’s the first Helps
& Hints of the month. Check out Fig. 1.
Mount the two mercury switches on an
absolutely flat board, along with the

= 3
S1 53 S2
3
LED1 - LED?
| 81
¥/ I 3y N
3

Fig. I. The electronic level consists of
nothing more than a toggle switch, two
mercury switches, a puir of LED'’s, and a
3-volt power source.

LEDS. If either of the LED's light, the sur-
face is not level. If both LED's light, the
surface is square and level. Switches $1
and S2 are both unidirectional mercury
switches.

—Chet Smith, Joliet, IL

Sweet and simple Chet, and we're
sending your book out today, even
though you didn’t explain how the cir-
cuit works!

Exercise Pacer. | built this circuit to
provide steady, evenly spaced “clicks”
for keeping pace while using an exer-
cise machine, such as a ski machine or
exercise bike. It can also be used as @

metronome for musicians, or as an au-
dible timer in the darkroom for pho-
tography buffs.

See Fig. 2. Complimentary transistors
Q1 and Q2 along with C1, R1, and R2
form a very slow oscillator circuit that
can be adjusted o provide a pulse to
light LED1 or a click to SPKR1. The pulse
can be adjusted from about 2-per-sec-
ond to one every two seconds or soO.
The values of C1, R1, and R2 can be
altered to fit your own needs, or for
whatever parts you might happen to
have available. Current drain from a

+9V 00
S1

Fig. 2. Aside from its application as an
exercise pacer. this cireuit can also be
used for other purposes: for instunce, as a
metronome for musicians or as an audible
darkroom timer.

single nine-volt battery is low and the
LED (one of a bargain-pack assortment
from Radio Shack) provides sufficient
brightness without overloading, even
though it's connected across the termi-
nals of the speaker without a current-
limiting resistor.

All parts are available at your local
Radio Shack store, and the entire circuit
is extremely inexpensive to build. You'll
probably wind up spending the most
money on the enclosure!

—dJoe Papeika, Ansonia, CT

Okay Joe, we're sending the book
out—to your wife, as you suggested be-
cause she solved our monthly puzzie.
Maybe she'll let you look at it!

IR Detector. Here's a good, hassle-
free, and inexpensive infrared detector.
See Fig. 3. Using that detector circuit,
any IR pulse, even short ones, detected
by Q1 causes LED1to come on and stay
on for about two seconds. Similarly,
should you check a steady source of
infrared, LED1 comes on each time you
wave the probe in front of the IR source.

The unit is perfect for checking TV or
VCR remote controls, IR-based alarm
systems, etc. Standby current is less than
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Fig. 3. Built around a 324 quad op-amp and an IR transistor, this circuit can be used to

check the operation of any IR transmuter.

2 mA; by using @ momentary push-but-
ton switch, battery life should be sev-
eral months.

Here's how it works: IR pulses striking
transistor Q1 produce negative-going
pulses at Q1's collector, which are frans-
ferred through voltage-follower U1-a
and C1 to the inverting amplifier, U1-b
(which has a gain of 100). The now
positive-going pulses charge C2
through R4 and D1. Capacitor C2 is dis-
charged more slowly through resistors
R4 and R5.

The charge on C2 is fed to another
voltage follower, U1-c. The output of U3
is then fed to the non-inverting input of
U1-d. The output of U1-d is high as long
as the voltage on C2 is higher than the
reference voltage presented to U1-d at
pin 13, When U1-d’s output is high, LED1 is
forward biased, causing it to light. (LED1
stays on for about two seconds for a
single pulse)

With a bit of plastic carving, | was
able to fit everything in a small Radio
Shack 270-230 experimenters box. A
2%a-inch piece of plastic hacked from
the barrel of a felt-tip pen was glued to
the box. Transistor @1 was mounted in-
side to make a nice, small probe. | also
cemented a small piece of R filter (a
piece of unexposed and developed
Kodacolor film) at the end of the probe
to reduce the units sensitivity to am-
bient light).

—Jacques De Smedft, Key West, FL

Okay Jacques, your book is on the
way. Watch for it! | liked the idea of this
circuit, not just for the basic design and
good application, but Jacques didn‘t
just quit at the breadboarding stage.
He did a nice job of packaging and
finishing the unit.

Another Helps & Hints! My chassis all
may look pretty colorful when I'm
finished, but | depend a lot on my wife’s
assortment of nail polish. | put a small
dab on the head of the screw of ad-
justables, such as capacitors, inductors
and potentiometers. The stuff dries
quickly and if you're careful not to over-
do it, it will keep such controls from
changing due to vibration, yet will per-
mit readjustment when required. Just
be careful not to allow it to seep into
control surfaces.

| also, as a matter of course, take a
page from the big boy’s book, and put
asmall dab on screws that shouldn’t be
tampered with. Kids love to copy what
their parents do, and if a youngster de-
cided to take apart one of daddy’s
projects, the broken nail polish will
quickly reveal that tampering has
taken place!

I've also learned to apply a smear of
colorless nail polish over the top of resist
letters on PC boards. Do this before
mounting the components and they
won't rub off, The clear polish also goes
over the transfer letters used on en-
closures and panels.

You might want to insulate a surface
and while | don't recommend nail pol-
ish for 117-volt AC, | have used it to insu-
late a heat sink from semiconductors.
Clean the surfaces, apply polish and let
it dry completely. Apply your heat-sink
compound and assemble without
overtorquing. There it is, a clean, hard,
well-fitted insulator.

—Mike Giamportone, Yale, M!

Thanks again Mike. Your book is on
the way, and we hope you've got a few
more of these hints up your sleeve.

(Continued on page 25)
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THINK TANK
(Continued from page 23)

Duty-Cycle Detector. This circuit (See
Fig. 4) looks at the time an incoming
signal is high. If the incoming pulse is
shorter than the adjusted pulse, the
output of the second flip-flop will go
high. With the values indicated in the
schematic, you'll be able to detect 1-to
2-microsecond pulses.

| used this device in a radio-control
receiver to determine the position of
the joystick in the R/C transmitter. Note

m +5-16V Ei
-9
[s Tia
+V
3 1)
CLK I —o aQ
Uta 2 Tk Ulb
1/2 1 172
a3 0 4013
s R 'S GND R
6 |4 e 1817 |10
R1 15K
22K
4
A=
1

Fig. 4. The dutv-cycle detector—
consisting of a single 4013 D flip-flop and
three support components—can detect |-
10 2-microsecond pulses.

that potentiometer R1is a pulse adjust.
ft determines the length of the refer-
ence pulse established by the first flip-
flop.

| realize that this is but a brief descrip-
tion, but the circuit is so simple and so
valuable, that | thought I'd send it in
anyway. | hope you like it.

—Vincent Himpe, Desselgem,
Belgium

As a matter of fact, Vince, we usually
need a lot more text with our circuits,
but as you said, its so beautifully simple
that we couldn't just cast it aside!

Wireless Tape Player. My old buggy
has an AM/FM radio in if, but no tape
player. After pricing fape players, | gave
up. They're just oo expensive! Bui | got
around it quite nicely with a toy FM wire-
less mike from Radio Shack. | con-
nected the earphone output from my
cassette player to the microphone ter-
minals used for the wireless mike. | Clip-
ped the mike out of the circuit and
placed the whole “shebang” into my
glove compariment.

Then | funed the radio to a silent spot
on the dial. and tuned the mike circuit
to match. | then plugged a fape into
the cassette player, turned it all on, and
“lo and behold,” | was able to hear the
tape over the car'’s radio! Now maybe
I'm not getting the best fidelity, but it
works and I'm sure saving a iott One day
Il package the whole thing in a neat
enclosure with some fancy decals and
mount it under the dash.

—_Sam Grodin, Pompano Beach, FL

Clever Sam. It just shows to go you,

where there’s a will, there’s a way! Think
Tank Il book is on the way.

Light Chaser. This circuit (See Fig. 5)
makes a dandy controller for chase
lighting displays. The six "D"-type flip-
flops of the 40174 are wired to form a
six-stage shift register, With switch $1-b in
the proGrAM pOSsition, a high or low is
placed on pin 3 of U2-a by swifch §3,
while atthe same time, $1-a allows U1 to
operate in the monostable mode. By
momentarily pressing switch S4 (ENTER),
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the flip-flops are simultaneously
clocked and the data on pin 3 (and the
"D” inputs of all flip-flops) are shifted to
the right one stage. To enter a low, press
switch S4 momentarily whiie simulta-
neously pressing S3. To enter a high, just
press S4 momentarily. Use switch S2 to
clear all registers before programming.

Once programmed, switch $1 1o the
RUN position and U1 goes fo the astable
mode, while the 40174 becomes a ring
counter, creating the light chasing
effect. You can replace LED1 with solid-
state relays or optocoupler/triac com-
binations for 117-volt lighting.

Worth a Think Tank book Byron?

—Daniel P Ray, Windsor, Ontario,
Canada

Well worth it Dan, and the book is on
the way. What appealed to me in this
circuit, was the fact that any sort of dis-
play can be controlled with this device,
from a small LED type to a theater mar-
quee!

Outdoor Light Control. Not too long
ago, | considered buying electronic-
eye modules to control my outdoor
lights. | got about as far as pricing them
when | decided to build my own and
pocket the money. Those things can
get expensive! What | required was a
dawn-tfo-dusk unit that would provide
an adjustable threshold and hysteresis
to prevent erratic switching.

The circuit that | came up with (See
Fig. 6) is straightforward and can be put
together for under five bucks. The heart
of the circuit is an inverting comparator

u2

i M0OC3010 R6
N 1 4 2209
e 1
$R3
1K Vin 4 3 22082 !\\\\
g 2 2 | 6
23 5 — B
i -
3 R4 12 6A
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Fig. 6. Using a simple voltage-divider network (consisting of R3 and R4) and a 339
comparator, this circuit can be made 1o turn on a lamp or any other AC-operated device

that happens to be connected across TRI.

with positive feedback (hysteresis) and
an adjustable threshold. Its operation is
easy to follow. The output of the com-
parator remains high until the voltage,
Vi QCross R4 exceeds V.

When V,, becomes greater than V.
the comparator output goes low and
turns on the LED in the optocoupler
which, in turn, fires the Triac. This turns on
the light. In order for the circuit to func-
fion properly, R2 must be much greater
than R1. Do | get a book Byron?
Jeffrey Peterson, Connellsville, PA

Its on the way Jeff. And | want to tell
you also, that nice schematic you sent
in made our art department quite

happy!

Battery Substitute. Lets face it, bat-
teries are convenient. But they can also
be a pain. We all have battery-oper-
ated devices from tape recorders to
clocks, and I'm no exception. But bat-
tery replacement can cost you, and
often, the devices are used in a fixed
position. The clock sits on the mantle, for

example. The transistor radio on a desk.
How nice to be able to do away with all
the batteries and depend on good old |
AC!

This circuit (See Fig. 7) uses a low-
voltage programmable 3-lead reg-
ulator (an LM317) and some eosy-To—!
obtain components. The four diodes |
form a bridge rectifier, but may be sub- ’
stituted by a bridge rectifier rated at 3 l
amps or more. The voltages shown at
each of §1's contacts are the most com-
mon used, but can be easily changed
by calculating for a new resistor value,
which we'll call R,.

The new unknown resistor value in
ohms is calculated using: R, = R1
Vou/1.25 — 1). Lets say, for example,
that we want an output of 18 volts, We
would the calculate: R, = 220 (18/1.25
— 1) = 2948. To check the calculated
value, you would then use Vv , = 1.25V ‘
(1 + R/R1) to determine the output volt- |
age using that resistor value. The cal-
culation should work out to the desired
voltage level.

|
|

L +9y
R1 RS
220K 220K
- '
_I_ & Tsto 22K 18K el
= b,.Jf? L app, —e—](—9- o o . *
1 |
| ! = CLEAR
053 _
DATA :
1 A o[ ;
= e R s i1t !
15 40134 | 1 | HE AR o |1 40174 10| MEABITE | o !
oo O—e—Dos 0 j deh T il a e |
RS gns RO 8 iy
12K 12¢ 12K 12K 12K
R AN AN A\ = N\
@LEDZ LED3 LED4 LEDS LEDG

Fig. 5. In this circuit, a single, hex D flip-flop is configured as a 6-stage shift regisier,
and derives its clock input from a 7555 oscillator/timer, 10 produce a flickering light show.
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Fig. 7. If you often need fived voltages between 1.25 and 13.8 volts, this rather
unconventional power supply (based on an LM317 adjustable voltage regulator) may be

Just what the circuit doctor ordered.
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Fig. 8. The Junkbox Continuity Tester always seems 10 work, regardless of what parts are

used!

The selector switch is fitted with a
pointer knob and the vottages are
marked on the front panel. The beauty
of this IC is that it is protected against
shorts and thermal effects, but you
have to provide a heat sink for high
currents. Do not eliminate the capaci-
tor at the adjust terminal. | hope this
rates a Think Tank book!

—Juan J. Martinez, Mexico, DE Mexi-
co.

You've got it Juan. And thank you for
your submission, Its a nice job, and a
useful project.

Junkbox Continuity Tester. This little
continuity tester (see Fig. 8) always
seems to work, regardiess of what parts
are used! fve literally built dozens of
them as gifts for friends, and as yet,
haven't had one fail.

Wiring the unit doesn’t seem to pres-
ent any sort of problem either. For the
sake of neatness, you can use a small
piece of perfboard and when the unit is

complete, just select a small plastic ufil-
ity box to mount the thing in. You can
mount the small speaker inside the box
if you drill a few holes to allow the sound
fo escape. I've found that a pair of
quarter-inch holes serve nicely for the
red and black test leads. Just mount
two small rubber grommets 1o the en-
closure o pass the wires through, and
tie a knot inside the case for each one,
as a strain relief.

There's nothing critical here, it works
each and every time, and you'll really
have to work hard fo get it not to work!

—John V/ Craig, Bradenton, FL

John, this is an especially handy Cir-
cuit for people just getting into elec-
tronics. They build it, it works, and now
they have a handy piece of test equip-
ment to boot.

That's the end of our space for this
month. Remember, send your Helps &
Hints and your circuits to Think Tank,
Popular Electronics 500-B Bi-County
Blvd., Farmingdale, NY 11735. [ |

AMAZING

SCIENTIFIC & ELECTRONIC
PRODUCTS

GRA1 — ANTI GRAVITY GENERATOR .$1000
w LC7—  40WATT BURNING CUTTING LASER .$2000
Z xAUBY — HI POWER PULSED DRILLING LASER .$2000
SBT1C5 — 1 MILLION VOLT TESLA COIL .$2000
gEMCﬁ — HIVELOCITY COIL GUN . .$1500
FZU1S1— LASERLIGHT SHOW 3 METHODS $2000
&) EH1—  ELECTRONIC HYPNOTISM TECHNIQUES $800
2 EMUI — LOWER POWERED COIL GUN LAUNCHER $800
JI3 —  JACOB LADDER 3 MODELS $1000
SD5—  SEEIN THE DARK $1000
O LEVI —  LEVITATION DEVICE $1000
w
2 FMVIK — 3 MILE FM VOICE TRANSMITTER .$3450
5 PFS1K — HAND CONTROLLED PLASMA FIRE SABER ~ $49.50
< NIG7K — HI FLUX NEGATIVE ION GENERATOR $3450
] Z PG5K — PLASMA LIGHTNING GLOBE $4950
= & LHC2K — VISIBLE SIMULATED 3 COLOR LASER $4450
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€/) DNE10 — ALL NEW 26" VIVID COLORED NEQN STICK . $74.50
€/ L6U20 — 5 TO 1MW VISIBLE RED HeNe LASER GUN . $19950
<X BLS10 — 10000 WATT BLASTER DEFENSE WAND $89.50

EASY ORDERING PROCEDURE - TOLL FREE 1-800-221-1705
or 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603-672-5406
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SCIENCE PRCBE! — the only
magazine devoted entirely to Amateur
Scientists! If you are fascinated by sci-
ence in all its many forms . . . if you
can’t stay away from a microscope,
telescope, calipers, or test tube — we
invite you to share the wonders in every
issue of SCIENCE PROBE! You will
join a community of Amateur and Stu-
dent Scientists who enthusiastically
seek scientific knowledge or follow sci-
entific pursuits for their own sakes and
not merely as a profession.

Obtain your personal premier edition of
SCIENCE PROBE! by visiting a quality
Newsstand, Convenience Store, or Su-
permarket this Fall or by reserving your
personal copy through the mail by
completing the coupon below.

From the very first issue of SCIENCE
PROBE! you will b involved in a world

of scientific facts, experiments, and .

studies pursued by amateur scientists
who are university students, inventors,
academicians, engineers, or office
workers, salesmen, farmers—whose
quest is to probe into the mysteries of
science and reveal them to all.

Pian to become a SCIENCE PROBE!
reader!

Welcome to. . .

PRoBE!

The Amateur Scientist’s Journal

Embark on an irresistible new journey
into the realm of mystery, challenge, and
exploration! The perfect magazine for the
budding scientist, the serious amateur, the
professional who would like to relax, and those
who simply want to gaze at the stars.

Articles to appear in early issues of SCIENCE PROBE! are:
LIGHTNING—CAPTURE IT ON FILM
MONITORING ULTRAVIOLET FROM THE SUN
MOBILE-MOUNT EXPERIMENTAL WIND TUNNEL
CHECKING OUT ACID RAIN
AERIAL PHOTOGRAPHY FROM KITES AND BALLOONS
MINIATURE TRACKING TRANSMITTER
KILLER BEE IDENTIFICATION
HOW TO OBTAIN ANIMAL EYESHINE PHOTOGRAPHS

If you’re fascinated by science in all its many forms,
if you are compelled to experiment and explore, then
SCIENCE PROBE! is your kind of magazine!

rSCIENCE PROBE! i

500-B Bi-County Boulevard
| Farmingdale, NY 11735

I Please forward my Premier Edition of SCIENCE PROBE! as soon as it comes

| off the press. I am enclosing $3.50-U.S.A. ($3.95-Canada) plus $1.00 for
shipping and handling. Better still, please enroll me as a charter-member

I subscriber and send the next four (4) quarterly issues of Science Probe. I am
enclosing $9.95-U.S.A. (Canada: $14.95 U.S.A. Funds)

[J Premier Edition only [] First Four Issues (1 Year)
| Offers valid in the U.S.A. and Canada only. No foreign orders.

| Name
| Address
I City State ZIP

LAll Orders payable in U.S.A. Funds only.

ON SALE AT QUALITY NEWSSTANDS, CONVENHENCE STORES AND SUPERMARKETS
STARTING SEPTEMBER 13, 1990 — $3.50-U.S.A. — $3.95-Canada




ikola Tesla (1856-1943) was a
Nbrilliom Croatian physicist

known for his research in the
field of alternating current and motor
development. He also had a weakness
for ideas and devices that many con-
sidered exotic. Among other things, he
postulated that the world could be
made to blow up if it's frequency could
be determined, locked in, and made o
reinforce itself, and proposed a motor
driven by “tachyons,” particles faster
than the speed of light.

He was also obsessed by the con-
cepts of long-distance communica-
tions and the wireless transmission of
electrical power and spent much time
and targe sums of money on his experi-
menits in those fields. At his laboratory at
Colorado Springs, Colorado. Tesla built
the world’s most powerful radio trans-
mitter. Around the base of a 200-foot
mast, he placed an air-core trans-
former that measured 75 feet in diame-
ter. The primary consisted of only a few
turrs of wire; the secondary was 10 feet
in diameter and consisted of 100 turns
of wire. Using the transformer, he genetr-

Popular
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In addition to his
many important
contributions to

electronics
technology, Nikola
Tesla gave us
“lightning

generators’”’ that to
this day fascinate and
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ated on the order of 100-million volts.
From the 3-foot copper ball on the top
of the mast, bolts as long as 100 feet
leapt; Tesla had created the first man-
made lightning. And with that “Tesla
coil,” he was eventually able to light a
bank of 200 incandescent light bulbs
from a distance of 26 miles.

Unfortunately, Telsa’s ideas were con-
sidered nonsense by most of the repu-
table scientists of his time. Even today,
he receives little recognition for his
many important contributions to elec-
fronics and electricity. Chief among
those, of course, is his development of
the AC power-distribution system,
which is still in use today.

And, of course, there is the high-volt-
age generator he used for his Colora-
do Springs experiments. Scaled down
versions of that Tesla coil are popular
among experimenters and hobbyists.
When treated with care, they can pro-
vide hours of fun.

SPARK GAP

RUBBER _
FOOT

|

T0C

-
PRIMARY

SECONDARY

HIGH-VOLTAGE

Building a Tesla Coil. Take a look at PLASTIC ELECTRODE
the schematic of Fig. 1. Don't let its sim- TU,?IEE()R

ple appearance fool you. For the circuit

to work, resonance has to be achieved
and that is the catch. When dealing
with high-frequency voltages (in the
200,000-volt range) exact capaci-

Fig. 2. When placing the wound primary on its baseboard. rubber feet are used to provide
a tight-fitting friction mount; for larger coils, they can be replaced or supplemented by L-
brackets for better support. The secondary is then placed within the primary and held in
place by small pieces of plastic pipe or tubing: select the diameter of the pipe to provide a
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tance, voltage, and frequency mea-
surements can be difficult and dan-
gerous to obtain without apparatus
that is too expensive for the average
hobby lab. Without that data, reso-
nance formulas are of little help, and
trial-and-error-methods can lead you a
long way off the path of success.

Our purpcse here, then, is to provide
you with a framework that will help you
develop your own working Tesla coil;
without that framework, it could take

117 HIGH-VOLTAGE
VAC ELECTRODE

St L SPARK
i GAP L3t
o
1 OA

e T .003- 005
5000- 10,000 VAC = *SEE TEXT

Fig. . For best results, the primary of the
Tesla coil must be tuned to match the
impedance of the secondary as closelv as
possible. That is done by setting the spark
gap and tapping the primary winding so
that maximum discharge occurs at the
high-voltage electrode.

snug fit.

you a long time to develop a good
model. With all the necessary materials
on hand (more on that shortly), a Tesla
coil could be built in a couple of eve-
nings. More likely, however, it will take
you over a week of evenings especially
if you have no experience in winding
long coils of thin wire without overlaps.

Before we go much further, we must
make clear that this article is intended
for experimenters. Other articles that
have appeared in Popular Electronics
and elsewhere have given step-by-
step instructions for building a Telsa cail
of a particular design. Our intention
here is to provide a starting point for

g 2 A
¢ WARNINGH! This article deais with and in-
s vaives suly et matter and the use of malerials
; and susstancas that may e hazardous o
heaith and fife, Tio notattempt to implament or -
wuse the information contaned herein unless |
¥0U AFE EXpar ignced and skilled with respect to ;
= guch subject matter, materials and sub--
£ stances. Neither the publisher nor the author s
- rake any represeniations a5 1o he accuracy of *
“the ntormation tontdined herein and Ijlhl:ld‘rl'l
= any: liahdldty for damages or injuries, -.v.hr:rtrr
2ytaused by inaccuracies of the information d
misinterpretations of the directions, misap-
plication of the infarmation or otherwisa,
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HIGH-VOLTAGE ELECTRODE

PLASTIC
DRINKING
CUP FILLED
WITH CANDLE
WAX

WIRE
CONNECTION

SECONDARY g \

TAPE
AND WAX JOINT

Fig. 3. The high-voltage end of the
secondary is fitted with an end cap that
serves as an insulator/electrode-mount.
You can use the scheme shown here 1o
create a homemade end-caplelectrode-
mount for your Tesla coil.




you to develop a Tesla coil of your de-
sign. We will present some design crite-
ria, point out some of the pitfalls that we
discovered the hard way, give some
hints that will help you along the way,
and show you some interesting experi-
ments fo try. The rest is up 10 you.

Principles of Operation. As the sche-
matic shows, a line transformer (T1] with
a 5000- to 10,000-VAC secondary ener-
gizes the circuit.

A heavy-duty hash choke (L1) can be
used to keep the high-frequency elec-
trical energy from entering the AC line
and interfering with TV's, VCR's, comput-
ers, etc. It is not always needed; we do
not use one with the type of transfarmer
that will be described later on when we
discuss specific components.

A spark-gap driven resonating circuit
(capacitor-coil) produces ragged
high-frequency peaks that are ex-
tremely well-suited to induce high volt-
ages in the secondary air-wound cOoil
(L3). Depending on the diameter of the
secondary coil, its inherent capacity
can vary greatly, effecting its resonant
frequency. For the maximum transfer of
energy, and hence best performance,
the primary circuit must be tuned to
match that resonant frequency as
closely as possible. That is done via a
series of taps in the primary coil (L2) as
well as by adjusting the setting of the
spark gap. Properly tuned, a Tesia cail
as described here will deliver a high-
frequency output in the range of
200,000 volts. Such a vottage will pro-
duce a corona-—a ball of blue-glowing
plasma (glowing gas)—or sparks up to
8-inches in length. We will short'y de-
scribe a series of marvelous experi-
ments that can be conducted with your
Tesla coil.

Safety Considerations. As men-
tioned previously, the primary winding is
energized by aline transformer that de-
livers 5000-10,000 volts AC. Such a
transformer is potentially deadty and
should be treated with utmost care. It
would be more than prudent to house
that transformer in an insulating
plastic case to protect yourself and
curious onlookers.

Despite its 200,000-volt potential,
due to the high frequencies involved.
the secondary winding presents some-
what less danger. However, while
high-frequency current will not pene-
trate the human body, arcs will find
their way to ground on the surface of
the skin, causing burns. Strangely, in

One way around the capacitor probiem is
10 make vour own. The wnit described in
the article is in the background of this
rhoto. Note that this coil is powered fram
a TV high-voliage supply.

well-ventilated work area is a re-
quirement. Further, the device should
be turned on for a short period of time
only.

Finally, even though a hash sup-
presscr is used, air fransmission of elec-
tromagnetic impulses from the coil will
interfere with radio (evident as hum)
and TV reception (appearing as white
lines). and cause peaks on recorders or
other sensitive nearby equipment.

Components. Perhaps the biggest
challenge in building a Tesla coil is
gathering the needed parts. High-volt-
age gearis not ascommon asit used fo
be, and usually can not be obtained
from traditional hobbyist sources. Here
are socme hints to help make your hunt
go a little smoother:

Line Transformer. In the author’s ex-
perience, the best type of fransformer
for this application is an oil-burner igni-
tion transformer. If you, cannot find one

Here's the set up used bv the author to wind the secondary. During winding make sure
that the turns do not overlap or performuance will be impaired.

our experience no blisters have formed,
just little black holes—and we've had
our fair share of them!

The spark gap produces ultraviolet
radiation that can affect the eyes. 30,
it should be housed or shielded in
some way. You can use a plastic proj-
ect box of sufficient size for that, The
author has also used pieces of PVC
pipe tc cover the spark gap.

lonization of the air takes place at the
spark gap and the high-voltage elec-
trode. That generates significant
amounts of ozone that can be toxic,
especially when concentrated, so a

in a scrap yard, ask a plumber who
instalis oil burners. Normally these trans-
formers have a 117-VAC primary and
two 5000-VAC secondaries that can be
used singly; they can also be used in
series (if properly phased) to give you a
full 10,000 VAC at roughly 20 mA,
Once again, treat these high-volt-
age transformers with all due re-
spect. They can be deadly if you are
grounded. | make it a point to stand o
a dry floor with a cushion under my feet
when working on high-voltage projects
of any type whose performance is un-
known or unpredictable, and Tesla Coils
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that are under development certainly
fall into that category.

Also useful may be an old TV-techni-
cian’s trick: That is, o keep your left
hand in your pocket whenever you
work with high voltages. That way you
can never be connected from high
voltage to ground by way of hand-
body (heart)-hand. By the way, that
technique was first used by Nikola Teslal

Another possibility is to use a neon-
tube transformer, the type used to il-
luminate signs. They normally have a
117-volt primary and two 3500-VAC, 50-
mA secondaries that can again be
connected in series. With neon-tube
fransformers, a hash choke is a good
idea.

There are a few otherways to excite a
Tesla coil. One is to use an automotive
ignition coil. To do that, though, you
need an interrupter circuit. A suitable
set up was discussed in the “Solid-State
Tesla Coil.” which appeared in the Oc-
tober, 1988 issue of Hands-on Elec-
tronics.

You can also use a TV high-voltage
supply to drive a Tesla coil. It works, but
the coil is unlikely to be a spectacular
performer.

Capacitor. Capacitor C1is a.003-.005
wF (3000-5000 pF) ceramic unit with a
voltage rating that's suitable for your
fransformer. That means if your trans-
former is outputting 10,000 VAC, you
need a capacitor with a rating of at
least 15,000 WWDC.

Such capacitors do not grow on
frees, and can be expensive even
when found. The author tried to get
around that problem by building a unit
from scratch, After some pre-trials with
metal piates and rubber mats, a home-
built unit fashioned from 1-inch thick,
table-top sized, styrofoam sheets with
aluminum foil glued to both sides
yielded the needed capacitance and
voltage-handling capability. Unfor-
tunately, it also yielded a capacitor that
was three-feet talll

In all honesty, building your own ca-
pacitor should only be tried as a last
resort, unless you are the sort that en-
joys experimenting with such things. If
so. you'll probably want to get hold of
the latest catalog from Lindsay Publica-
tions (RO. Box 12, Bradley, IL 60915-0012),
:heir unusual collection of ... .. .
variety of electrical subjects includes a
number that are dedicated to high-
voltage experimentation. Several of
those offer information on building your
own capacitors.

Turning to more conventional alter-
natives, high-voltage ceramic “door-
knob” capacitors are ideal for use in
Tesla coils. Those capacitors were once
commonly used in TV high-voltage
power supplies, but that is no longer
true. Some full-line industrial suppliers
do still stock them, however, but they
are very expensive. For instance New-
ark Electronics (stores nationwide) lists
appropriate-valued units with ratings as

N it
This is one of the author's best performing
Tesla coils. Note that the capacitor has
been formed from a parallellseries
combination of .01-uF, 8000-VDC
capacitors.

B W s i -

To fashion an “‘ion motor,” create the
propeller from a brass rivet and two
pieces of lightweight wire.

high as 40,000 WWDC in their catalog,
but they can run to over $40 each
(though lower-rated units are a bit less).
Acheaper solution would be to salvage
one from an early (19507%) TV set.

Another solution, and the one the au-
thor uses, is to use a series-parallel com-
bination of ceramic capacitors to yield
the needed value. For instance, by
connecting four .01- .k 8000-WVDC ce-
ramic capacitors in series, and parallel-
ing that combination with another
string of four series-connected, .01-uk
8000-WVDC ceramic capacitors, a
005-pF 32,000-WVDC unit is created.
Of course, there are many other com-
binations that will also work.

Primary Coil. Winding the primary
coil is fairly simple. Place 10 turns of
heavy-gauge (#10-#12) wire on a
piece of 8-inch diameter plastic or PVC
pipe. As you are winding, twist a small
pigtail every turn or two to act as a tap;
the more taps the better. The turns can
be held in place by insulating tape or
candle wax.

Secondary Coil. The author has
wrapped dozens of secondary coils.
Their diameters varied from %a- to 4-
inches, and have ranged from 400 to
7600 turns and heights from 1 to over 6
feet. Some were built in sections and
could be mounted one on top of the
other. However, considering size, effort,
and efficiency, the best ones were
wrapped on a 10-12-inch length of 3%
-inch O.D. PVC pipe. Wind about
400-500 turns of #24 lacquered or
magnet wire, The turns must not overlap
or efficiency will suffer severely.

To make the task of winding go much
smoother, clamp a broomstick into a
vise horizontally, place the PVC pipe
over it, and turn the pipe with one hand
while guiding the wire with the other.
The dispensing wire coil must turn freely.
Pressure must be applied to the last turn
at all times, but pauses are possible if
you keep a piece of insulating tape
ready o secure the last turn and, with a
second piece, the last 10-20 turns.

Airplane glue or rubber cement can
be used to secure the wire perma-
nently at the ends and in spots along
the way. When completed, several
coats of paraffin wax, molten candle
wax, or bees wax should be used to
cover the entire coil, especially at the
high-voltage end. That will suppress
corona discharge in places where it is
not wanted.

The coil is assembled by placing the




Here's the “ion motor” at work in the
dark .

secondary within the primary as shown
in Fig. 2. The base of the coil is
grounded. The high-voltage end is fit-
ted with an end-cap that serves as an
insulator/high-voltage-electrode
mount. Details for a homemade end-
cap fashioned from a plastic drinking
cup, candle wax, and a doorknob is
shown in Fig. 3; the door knob serves as
the high-voliage electrode.

Spark Gap. The spark gap can be
formed in many ways. The author’s units
use two 1-inch pieces of 1-inch diame-
ter aluminum or brass rod. After the
pieces are cut to size, one end of 2ach
is machined to a smooth ball-like sur-

A Jucol's ladder can be powered by a
Tesla coil. One side is connected to the
high-voltage electrode; the other is
grounded.

\inbetugten ict 423
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Here are a few members of the author's family of Tesla coils.

face on one side and drilled and
tapped on the other for mounting in a
stand with bolts and nuts for adjust-
ment. The author has also made spark
gaps by soldering large, steel ball bear-
ings to carriage bolts.

Hash Suppressor. A hash suppressor
or choke will keep impulses from your
coil from getting into the elecitrical sys-
tem from where they can be picked up
by a TV, VCR or other recorder, or home
computer. If no commercial product
can be found, a 4-inch ferrite bar can
be wrapped from beginning to end
with heavy lacquered wire.

You may want to also try some EMI

PARTS LIST FOR THE TESLA
COIL

C1—.003-.005-uF, 15,000-WVDC,
ceramic capacitor, see text

L1—8-uF, 10-amp. heavy-duty hash
choke. sce text

L.2—I10 turns, 10- to 12-gauge wire, see
text

L3—400-500 turns. 24-gauge magnet
wire, see text

T1—5000-volt, 20-mA, dual-secondary.
oil-burner transformer

Fi—10-amp fuse

S1—SPST power switch

PVC pipe (see text), 3-terminal AC line
cord. l-inch diameter brass or
aluminum rod stock, metai doorknob
(for high-voltage electrode), plastic
cup, candle wax, paraffin wax, wire,
solder. hardware, etc.

(electromagnetic interference)-reduc-
fion technigues on the primary side of
the transformer. You could use a com-
mercial line filter, for instance, but the
cheapest and easiest trick to try is to
wrap the line cord through an iron tor-
roid-coil form several fimes.

Note that using a hash choke will not
eliminate the fransmission of elec-
fromagnetic impulses by air. Only @
Faraday cage can accomplish that,

Adjustment. There really isn't too
much to do to get your coil up and
running. Basically, the different primary
taps must be tried out and the distance
of the spark gap must be adjusted for
maximum output as can be seen by
size of the corona and sparks.

If something doesn't seem right, pull
the plug before attempting any trou-
bleshooting. Also, never adjust the
spark gap or the taps while power is
applied to the circuit. Aliways power
down between adjustments. Re-
member, a Tesla coil is a high-volt-
age device that could cause serious
damage fo life and limb if you don’t
treat it with the proper respect.

Now that we have a Tesla coll, lefs
see what kind of interesting things we
can do with it.

Experiments. By varying the shape of
the high-voltage terminal, you can vary
the nature of the coil's discharge. Using
a round high-voltage terminal as al-
ready discussed, charges can distribute

(Continued on page 98)
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Learn about electromagnetism, and
have a lot of fun in the process,
when you recreate one of electronics’

most important experiments.

n the winter of 1820, Hans Christian
I Oersted, Professor of Natural Phi-

losophy at the University of
Copenhagen, noficed that a single
length of wire connected to a voltaic
battery and placed parallel to a mag-
rietfic needle would force the needle to
move. When he disconnected the bat-
fery, the needle returned to ifs original
position. Each time he repeated the
procedure the effects were the same:
He concluded that the needle was re-
sponding to what he called a “conflict
of electricity” coming from the wire. In
fact, of course, it was a weak magnetic
field.

In July of 1820, Oersted published his
experiment in Latin, and, within a few
weeks, the paper was reprinted in sev-
eral other languages including French:
German, Italian, Dutch, and English. The
news was received with a certain skep-.
ficism, but also excitement since the ac-
curacy of Oersted’s report left no doubt
that the electromagnetic effect was
real. All over Western Europe, Oersted’s

BUILD

YOUR OWN

BY STANLEY A. CZARNIK

discovery created an enormous sensa-
tion.

Th§ Multiplier. Another step in the
development of electromagnetism

was taken by Johann Salome Christoph -

Schweigger, a chemist at the University
of Halle. What Schweigger did was sim-
ple: He replaced the singie wire above
or below the needie (Oersted's ar-
rangement) with a coil of wire around it.
That amplified the electromagnetic
force and made it possible to- detect
very low levels of current. :

Schweigger called his new invention
a Nultiplicator, or Muttiplier, for obvious
reasons. An alternative name was sug-
gested by the French sclentist Andre-
Marie Ampere. Ampere called it a
Galvanometer, in honor of Luigi Gal-
vani, known for his early experiments
with animal electricity. Schweigger
demonstrated the operation of his Gal:
vanometer before the local scientific
society on September 16 and
November 20, 1820. It is worth noting

GALVANOMETER

that electromagnetic irdicators similar
to'the one infroduced by Schweigger
were built at just about the same time
by at least two other sxperimenters,
James Cummingand Johcnn Chiistian

- Poggendorff.

The Gods. Schweigger showed little
interest in the improvement of hiscrea-
tion. That was left to a number of other
craftsmen and scierttists in the later
years of the 19th century What Sch-
weigger did do was puttogether some
highly unusualideas on the ancient his-
fory of eiectromagnetie theory.

The inventor of the-multiplier be-
lieved in the uitimate unity of all knowi-
edge. He was thoroughly familia- with
the natural sciences and edited the fa-
mous Journal fur Chemie und Physik
between 1811 and 1828. He also stud-
ied philology and was fascinaled by
primitive myths and secret cults.

Schweigger thought that long ago,
somewhere in the north of Asiq, there
lived a “very informed peaple” with a



profound knowledge of the natural
world, and that included physics and
chemistry. It should be possible, he-rea-
soned, to locate vestiges of such pre-
historic wisdom in classical Mediterra-
nean folklore and myihology.

In particular, Schweigger examined
old representations of the Dioscuri, oth-
erwise known as Castor and Poliux, the
divine twin sons of Zeus and Leda. Ac-
cording to legend, the twins were ftans-
formed by Zeus into the constellation
Gemini.

Schweigger suggested that Castor
and Pollux were actually ancient icons
of positive and negative electricity. The
“inner nature” of electromagnetism, he
said, is expressed in symbolic form by
the bonds of divine brotherhood. In the
dualism of the mythological twins, Sch-
weigger saw the dualism of elec-
fromagnetic force: the north and south
poles of a magnet, and the positive
and negative poles of a battery.

Building a Galvanometer. If you enjoy
experimentation and working with sim-
ple workshop materials, you will enjoy
building a Galvanometer. All you need
is a good supply of magnet wire as well
as a few other odds and ends, depend-
ing on what sort of device you want to
build.

Traditional Galvanometer design fol-
fows Schweiggers original system
closely: @ movable magnet inside of a
stationary coil of wire. But as we'll see,
there are several ways of putting such a
device together, and many of you will
probably come up with your own novel
designs. Whatever design you use,
building a Galvanometer is a:very
pleasant way to spend a rainy Sunday
afternoon.

Tangent Galvanometer. One simple
type of Galvanometer is known-as a
Tangent Galvanometer. All of the Gal-
vanometers described in this article
are, basically, Tangent Galvanometers.
In devices of that type, the the deflec-
fion angle of a magnetic indicator can
be used to gauge the magnitude of a
current.

Obtain a spool of narrow-gauge
magnet wire; 26 or 28 gauge will be
fine. Now wind about 200 turns of the
wire around a small glass bottle (or
something similar) about 2 inches in di-
ameter. When you're finished, remove
the coil carefully from the bottle and
secure the windings with some tape or
some string. If you wish, you can test the
coll with an ohmmeter. My coil had a

In 1820, Hans Christian Oersted discovered that a single length of wire connected to a
battery and placed paraliel ‘o a magnetic needle would force the needle to move. Later
that same year, Johann Schweigger wound many turns of wire around a magnetic needle
which amplified the effect and made it possible 10 detect much smaller currents of
electricity. Schweigger called his invention, which is illustrated here, a Multiplier. Today,

such a device is known as a-Galvanometer.

resistance of about 6.5 ohms; yours may
be a bit different.

Locate a small plece o’ wood about
3% inches wide and 5%z inches long.
Drill two holes near oné end of the
block large enough to accommodate
a couple of binding posts. At the op-
posite end of the block dill a very small
hole for the magnetic-indicator sup-
port, which is, in this case, an ordinary
sewing needle. The hole-should be as
close to perfectly vertical as possible.
Push.the needle into the hole and se-
cure it with a bit of cement. Another
way of holding the needle involves
pushing a very narrow plastic fube into
the hole in the wood and then forcing
the needle into the tube:

Next, pick up the coil and very care-
fully flatten one small section of it with
your fingers. Place the flattened side of
the coil down over the sewing needle.
The coil should stand upright on the
wood block. The point of the needle
should be very close to the center of
the coil. If it isn't, try another needle.

Solder the leads coming off the coil
to a couple of solderinglugs attached
to the two binding posts. Make sure that
the ends of the magnet wire are
scraped clean of all irsulation. Poor
electrical connections may mean aQ
Galvanometer that refuses to work.

Finally, you need to obtain a pivoted
magnetic indicator. The easiest way to
getone is to break open agood quality
toy compass and remove the magnet-
ic needle. Place the compass needle
on the sewing needle, and you're
finished.

Testing and Operation. In order to
function properly, the Galvanometer
must first be aligned with the magnetic
field of the Earth. To do that, simply ro-
tate the wood block untit the plane of
the coil is in a north-south position. In
other words, the magnetic indicator
needle (which, of course, will point
north by itself) should be parallel to the
windings of the cail.

Now obtain a very low voltage
power source. A small solar cell (like the
Radio Shack 276-124} is perfect. Most
single solar cells generate about 0.5
volt in bright light.

Connect the solar cell to the Gal-
vanometer, iluminate the cell, and the
needle will move. indicating the pres-
ence of the magnetic field that is cre-
ated by the current in the coil. If the
voltage generated is sufficient, the
needle will form a 90 degree angle
with the plane of the coil. Reverse po-
larity and the needle will swing around
and point in the other direction. Place

0661 H38W31d3S

w
(3]



POPULAR ELECTRONICS

w
D

There are many ways of making a

Galvanometer. Here, a lodestone is

suspended by a thread and is free to move
- within a coil of wire. When a small DC

voltage is applied 1o the coil, the magnetic

rock will begin to revolve.

Obtain a small lodestone and sus-
pend it in the center of the Gal-
vanometer coil with a piece of thread
or very thin string. To do that, you will
need fo run the thread through a small
opening at the top of the coil. Make the
opening by spreading the windings a
bit with your fingers. You can use the coil
from the previous experiment, but it
may be easier o just wind another one.
You can hang the lodestone from an
ordinary laboratory ring stand or some
other type of stable support.

When everything is ready, apply a
small DC voltage to the Galvanometer
coil. The rock will begin to revolve. Its a
simple electromagnetic effect, but very
unusual to watch.

Mirror Galvanometer. Galvanome-
ter technology was altered, adapted,
improved, and refined in a number of
different ways between 1820 and the
beginning of the 20th century. One in-
genious improvement was suggested
by the Scottish physicist and mathe-
matician, Sir William Thomson, also
known as Lord Kelvin,

A mirror Galvanometer can be made by suspending a magnetic mirror within a coil of
wire. A reflected spot of light from the filmstrip projector begins to move when a small
voltage is applied to coil.

your hand over the solar cell, the volt-
age will drop. and the needle will return
to its original position,

Lodestone Galvanometer. You do
not necessarily need a magnetic com-
pass needle to make a Galvanometer.
Almost any magnet or magnetic object
small enough to turn freely inside the
coil will work with some degree of suc-
cess.

Thomson took a few small pieces of
magnetized watch spring and at-
tached them to a tiny fragment of mir-
ror. The combination was suspended in
the center of awire coil by asingle fiber
of unspun cocoon silk. A suitable source
of light was equipped with a lens and
aimed directly at the mirror in such a
way that the electromagnetic deflec-
tion of the Galvanometer indicator be-
came a moving spot of light.

PARTS LIST FOR THE
GALVANOMETER PROJECT

Bar magnet, small

Binding posts S

Lodestone

Mugnet wire

Mirrior

Ringstand (or cguivaient)

Sewing necdicy

Slide projector (ot eguivalent)

Sulir eefl {Radio Shack 276-124 or
egdivalentt or other low-vnltage DC
JK!’\‘:EF sOurce

ks
Soldering lugs
Thrcad g
Toy compass {see lexl) L
Waed block

Lodestones [as well as mlrrorsf magnets.
and other useful materials) are
available from JerryCo, 60! Linden
Place, Evanston, Hlinois 60202
(Telephone: 708-475-8440). The
lodestone is catalog number C-88173
and the price is $2.75. The company
requires a minimum order of $12.50
and a flat $4.00 for shippingand
handling. The JerryCo catalog is

available for 50 cents. ¢

Here's one very simple vet very effective
way of making a magnetic mirror for vour
mirror Galvanometer. A small bar magnet
and a small soldering lug are glued to the
back of a circular mirror about | inch in
diameter. The mirror is suspended by a
thread tied to the soldering lug.

You can make your own mirror Gal-
vanometer. Obtain a small mirror, a
small bar magnet, and a soidering lug.
Attach the magnet and the soldering
lug to the back side of the mirror with a
few drops of glue. Position the magnet
so that it hangs horizontally when the
mirror is suspended (see the photo). The
finy hole in the soldering lug should ex-
tend just beyond the edge of the mirror.
When the glue is dry, tie a piece of
thread to the soldering lug and sus-
pend the reflector in the center of the

{(Continued on page 97)




BY LARRY BRIGHT

Give your home-grown videos that professional look with

this easy-to-build video-character insertion project and a PC-compatible computer.

nyone who's info making videos,
Aos either a hobby or a profes-
sion, needs a method of insert-
ing fitles and other informatior into
video scenes. Some of the more expen-
sive cameras come with titling ca-
pabilities, but such cameras are often
cumbersome and not very convenient
to use. Commercial equipment fo in-
sert alphanumerics in video signals is
generally foo expensive for casual use.
The Super Simple Video Titler dis-
cussed in this article is an extremely sim-
ple to build video-character inserter
that attaches to any IBM compatible
personal computer. The Video Titler
consists of a few inexpensive, but ex-
fremely powerful chips and an inter-
face that connects to the computer’s
parallel printer port. Software, written in
BASIC (and shown elsewhere in this arti-
cle) allows you to type directly from the
computer keyboard to your video
monitor, and allows the characters fo
be moved to any location on the
monitor screen.

The characters can be superim-
posed on a black background and any
of the characters can be made to blink.
In addition, the characters can also be
presented in four different sizes, in both
horizontal and vertical directions.

At the heart of the Video Titler is an
MB88303 video-display controller,
which contains all the timing, memory,
and character-generation circuitry re-
quired to insert characters into a video
signal. The MB88303 has a set of 64
characters (see Fig. 1) that can be dis-
played in nine lines of 20 characters-
per-line (for a total of 180 characters);
only upper-case alpha characters are
available.

The characters are displayed in a 5
x 7 dot-matrix format, and uses inter-
dot filling, thereby greatly improving
the quality of the displayed characters.

Backing up the MB88303 is an
LM1881 video-sync separator. The
LM1881 takes a standard composite-
video input and provides vertical- and
composite-sync outputs, thus eliminat-

ing a whole lot of chips and discrete
components normally used for that
purpose.

About the Circuit. A block diagram of
the Video Titler is shown in Fig. 2. The
input video signal (from a camera, VCR,
or other source) is routed to the LM1881
where vertical- and horizontal-sync sig-
nals are stripped from the video signal
and fed to the MB88303 video-display
controlier. The video-display controller
uses those sync signals to synchronize its
internal timing circuits.

The MB88303 has two video outputs;
vow and vos. The vow output is a tow-to-
high going pulse that generates white
characters, and the vos output is a high-
fo-low level that generates a black
background (if enabled). Those signals
are used to modulate the video signal.

Data and address information from the
computer is fransferred to the MB88303
via an 8-bit bus. The computer also out-
puts three additional signals that are
used to control bus multiplexing.




POPULAR ELECTRONICS

w
(-]

ABCDEFGHIJKLM:- .

{BLANK )

NOPQRSTUVWXYZ : B (
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Fig. 1. The MB88303 has a set of 64 characters that can be displayed in nine lines of 20
characters-per-line (for a total of 180 characters). Only upper-case alpha characters—
which are displaved in a« 5 X 7 dot-mairix formar—are available .

PC, XT AT COMPATIBLE
COMPUTER

° VID IN VIDEO SOURCE
CAMERA - VCR
CHARACTER DOTS
VID OUT VIDEO
BACKGROUND LEVEL | RECORDER
VIDEQ TITLER

Fig. 2. Block diagram of the Video Titler. The input video signal is routed to a separator
where vertical- and horizontal-sync signals are stripped from the video signal and fed 1o a
video display controller, which uses the two signals to svnchronize its internal timing

circuits.

The schematic diagram of the Video
Titler circuit is shown in Fig. 3. Compo-
nents R1 and C1 form a low-pass filter
that is used to remove noise that may
be present in some video sources. The
video signal, which can vary between
0.5-volt and 2-volts peak-to-peak (p-p).
is coupled to the LM1881 (U2) through
capacitor C2.

Resistor R2 and capacitor C3 set U2
to operate with NTSC scan frequencies.
Composite- and vertical-sync signals
are available at pins 1 and 3 of U2,
respectively. Resistor R3 and capacitor
C4 form a resonant circuit for U1's inter-
nal 6-MHz clock generator. Timmer-po-
tentiometer R4 is used to atter U1's clock
frequency, thereby allowing you to alter
the horizontal size of the characters,

Character signals generated at pin 5
(vow) of U2 are used to switch a positive
voltage onto the video signal to create
white characters. Character contrast
can be adjusted via trimmer-potenti-
ometer R4,

The background signal (vos) at pin 6 is
an active low and must be inverted to

drive the bilateral switch (U3). Transistor
Q1 functions as an inverter in this circuit
and was used to conserve space; how-
ever any TTL or CMCS inverter could
also be used in its place. Timmer-po-
tentiometer RS can be used to adijust
background intensity.

The circuit can be easily modified to
generate black characters on a white
background by reversing the + 5-volt
and ground connections at R4'‘and R5.
Black characters can also be gener-
ated by inverting U1's pin 5 output. Ad-
dress and data information are
multiplexed to the MB88303 from the
personal computer (PC) through pins
14-21 (DAQ to DA7) on U1.

The PC also provides three other con-
trol signals—abpm, LD, and reset. The level
of the abm signal (U1, pin 13) determines
U1's address mode. If pin 13 is low, U1
expects an address when pin 12 (o) of
U1toggles from low to high. If U1, pin 13 (
ADM) is high, the address registers auto-
matically increment on the low-to-high
transition of U1, pin 12. The control signal
at pin 12 of U1 determines whether data

PARTS LIST FOR THE
VIDEO TITLER

SEMICONDUCTORS

Ul—LMIB88I sync separator, integrated
circuit

U2—MB88303 video display controller,
integrated circuit

U3-—CD4066 quad CMOS bilateral
switch, integrated circuit

U4—7805 5-volt. I-amp, vollage
regulator, integrated circuit

QI—2N918 VHF/UHF amp, mixer,
oscillator NPN transistor

BRi—I-amp, 100-PIV, full-wave bridge
rectifier

RESISTORS

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

R1—650-ohm

R2-—680,000-ohm

R3—10,000-ohm, 10-turn trimmer
potentiometer

R4, R5—1000-ohm, 10-turn trimmer
potentiometer

R6—220,000-ohm

R7—1800-ohm

CAPACITORS

C1—470-pF. ceramic-disc

C2. C3—0.1-pF, ceramic-disc

C4, C5—22-pFE, ceramic-disc
C6—1000-pF 25-WVDC, electrolytic
C7—I100-pF, 25-WVDC., electrolytic

ADDITIONAL PARTS AND MATERIALS

T1—12.6-volt, 300-mA transformer

PL1—20-pin male wire-wrap header

PL2—117-volt molded plug with line
cord

PL3—25-pin, male IDC, subminiature D
connector

S01—20-pin female IDC connector

J1, J2—BNC, bulkhead connector

SI—SPST toggle switch

Printed-circuit or perfboard materials,
enclosure. AC molded power plug
with line cord, heat sink, hook-up
wire, solder, hardware. etc.

“Note: The Fujitsu MB88303 display
controller is available from L.B.
Bright (PO Box 875. Jolon. CA
92938) for $12 each (including
postage and handling).

The MB88303 display controller is also
available from Marshall Industries
(9674 Telsiar Ave.. El Monte, CA
91731; Tel. 818-307-6000); contact
Marshall Industries for pricing and
shipping charges. Note: Marshall
Industries has a $25 minimum order
requirement.

on the eight data/address lines is to be
sent to the address register or is to be
interpreted as data.

When U1 pin 12 goes from low-to-
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Fig. 3. At the heart of the Video Titler is a MB88303 video-display controller that is
combined with an LMI88I sync separator, a 4066 bilateral switch, and a few support
componcents to produce an extremely simple but effective circuit.

ADDRESS 0 TO 179

MSB LSB

6 5 4 3 2 1 0

]

v

BLINKING

0 - DISABLE

1 - ENABLE
Fig. 4. Shown here is the data structure
used by the display memory at addresses 0
through 179. Addresses 0—19 represent the
first row of characters, addresses 20-39
are the second row of characters, and
addresses 160179 are the ninth and last
row of characters.

high, information on lines DAQ through
DA7 (pins 14 to 21, respectively) is inter-
preted as an address and is latched
into the address register. On the op-
posite transition (high-to-low), the infor-
mation is consideréd data and is thus,
sent to the register currently specified
by the address register.

Figure 4 shows the data structure
used by the display memory at ad-
dresses 0 through 179. Addresses 019
represent the first row of characters to
be displayed. Addresses 20-39 are the
second row, and so forth; addresses
160-179 are the ninth and last row of
character display. The sequence re-
quired fo write a characterto any of the
180 display locations is:

e Bring control signal b to a low level.
e Output an eight-bit binary number
of the desired address on lines
DAQ-DA7.

ADDRESS - 180

AD -181
MSB DRESS

5 4 3 2 1 90

, VPO
L
———— VP2
VP3
—— VP4
VP5

Fig. 5. Addresses 180 and 181 are the
display position registers, which specify
the horizontal position (HP) and vertical
position (VP) of the beginning of the
characier display on the screen. This
illustration shows how those registers are
used.

ADDRESS -- 182
MSB LSB

6 5 W 9 2 1 0

l—» HSO

HS1
VS0
= = V§1
BLINKING ~ BACKGROUND DISPLAY
0 - DISABLE 0 - DISABLE 0 - DISABLE
1 - ENABLE 1 - ENABLE 1 - ENABLE

Fig. 6. Address 182 is the display control
register. The horizontal size (HS) of the
characters is determined by the value of
bits 0 and I; the vertical size (VS) of the
character is controlled by bits 2 and 3.

® Raise bl from low-to-high to latch the
address.

e Output the desired character code
on lines DAO-DA7.

e Cause Loito change from a highto a
low level.

Takle 1 lists the character codes (CH)
used by the MB88303. Only the least
significant 6 bits (bits 0-5) are used for
character codes. Bit 6 in the display
memory is the blinking-enable bit. If you
want a character o blink, that bit must
be high. A low in bit 6 disables blinking.

Addresses 180-183 specify the
MB88303 control registers. Addresses

066} H3aW31d3S
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180 and 181 are the horizontal and ver-
fical display-position registers. Those
two registers specify the horizontal posi-
tion (HP) and vertical position (VP) of the
beginning of the character display on
the screen. Figure 5 shows how those
registers are used.

Addressing and writing to those two
six-bit registers is identical to the pro-
cedure used for the display memory.
Note that values 0 through 6
(000000-000110) cannot be used for
the horizontal-display position. The
BASIC program in Listing 1 (more on that
in @ moment) allows you to move the
character display anywhere on the
screen by using your PC's cursor keys, so
the exact initial positioning of the dis-
play is not important,

Address 182 is the display-control reg-
ister (see Fig. 6). The horizontal size (HS)
of the choracters is determined by the
volue of bits 0 and 1; the vertical size
(VS) of the character is controlled by
bits 2 and 3. Horizontal and vertical size
can be independently specified to be
any of four different sizes.

Bit 4 of the display-control register is
used to enoble or disable the entire
display. A high bit 4 turns the display on.
Bit 5 turns the biack background on and
off, and bit 6 is used fo activate blinking
for any character that has previously
had its blinking bit enabled.

The Software. A program listing (writ-
ten in BASIC) for controlling the Video
Titleris given in Listing 1. The software will
run on GW-BASIC or BASIC-A, but some
modificotions may be required in order
for the program to operate under other
versions of BASIC.

Using the program listing is simple;
just start the program and type the in-
formation you want to insert in the vid-
e0. The program will start displaying
characters at horizontal and vertical lo-
cation 12. The characters can be
moved to any location on the display
screen via the four cursor keys. Typing a
back slash prior to typing a character
enables the blinking bit for that
character; e.g., each bit that is to blink
should be preceded by a back slash.

Table 2 lists other dispiay control func-
tions that are made available through
the program listing. The program listing
provides anly the basic capabilities
needed ta display the MB88303
character set. But with a little imagina-
fion, the program can be modified and
expanded to do all sorts of neat things.
For instance, it is a simple matter to
modify the program fo store any

LISTING 1
10 CLsS
20 DIM A(200)
30 REM: table to convert ASCII to MB88303 character codes.
40 FOR I=65 TO 77:A(I1)=1-65:NEXT
50 FOR I=78 TO 90:A(I)=1I-62:NEXT
60 FOR I=48 TO 57:A(I)=1-16:NEXT
70 A(32)=15:A(63)=42:A(33)=48:A(39)=44:A(46)=45:A(93)=47
75 A(91)=31:A(43)=52:A(95)=53:A(42)=54:A(47)=55:A(61)=56
80 A(42)=54:A(47)=55:A(61)=56:A(38)=57:A(44)=61:A(58)=29
85 A:(126)=62
90 REM: enable key trapping.
100 KEY(11) ON:KEY(12) ON:KEY(13) ON:KEY(14) ON
110 KEY(1) ON:KEY(2) ON:KEY(3) ON:KEY(4) ON:KEY(5) ON
115 KEY(6) ON:KEY(7) ON
120 REM:Address & data on port 888
125 REM:ADM, LDI & reset on port 890
130 AD=888:STB=890:ADRS=5:DAT=7:HPOS=180:VP0OS=181:SIZE=182
140 FOR I=0 TO 179:0UT AD, I:0UT STB, ADS:0UT AD, 15:0UT
STB, DAT
145 NEXT
150 X=0 ' X is character memory address.
160 OUT STB,O
170 GOSUB 610
175 REM:Load initial position and size
180 H=12:V=12:HS=0:VS=0:BB=0:BL=0:BLK=16
190 REM:H=horiz. position, V=vert. position, BB=background
bit
200 REM:BL=blinking bit, BLK=blanking bit
210 REM:Following are jumps to handle function and cursor
keys.
220 ON KEY(1l) GOSUB 720
230 ON KEY(2) GOSUB 740
240 ON KEY(3) GOSUB 760
250 ON KEY(4) GOSUB 780
260 ON KEY(5) GOSUB 800
270 ON KEY(6) GOSUB 820
280 ON KEY(7) GOSUB 840
290 ON KEY(1ll1) GOSUB 650
300 ON KEY(14) GOSUB 660
310 ON KEY(13) GOSUB 670
320 ON KEY(12) GOSUB 680
330 OUT AD,HPOS:0OUT STB,ADRS:OUT AD, H:OUT STB, DAT
340 OUT AD,VPOS:OUT STB, ADRS:0OUT AD, V:OUT STB, DAT
350 OUT AD,SIZE:OUT STB, ADRS:OUT AD, HS+(4*VS )+BB+BL+BLK:0UT
STB, DAT
360 PRINT:PRINT "write your message'':PRINT
370 CS=INKEYS
380 IF LEN(C$)=0 THEN 370
390 IF C$="\'' THEN 640 ' if yes, turn on blinking bit.
400 IF ASC(C$)=13 THEN 510 'charrage return handler.
410 IF ASC(CS$)=27 THEN END

TABLE 1—MB88303 CHARACTER CODES

CHS - CH4

CH3 - CHO 0 1 2 3
0 A N 0 -
1 B 0 1 -
2 C p 2 ]
3 D Q 3 »
4 | B R 4 +
5 F S 5
6 G T 6 >
7 [ H U 7
8 | v 8
9 J W 9 &
A K X ? Kanji
B L Y ! Kanji
G M z Kanji
D Dot .
E — . Background
F Blank [ | Telephone




420
430
440
450
460

LISTING 1 (continued)
IF ASC(CS$)=8 THEN 630 'backspace handler.
C=ASC(CS)
IF C>=&H61 THEN C=C-&H20
REM: write character to screen.
QUT AD, X:0UT STB,ADRS:0UT AD,A(C)+BC:0OUT STB, DAT

470 X=X+1

480 BC=0 'reset blinking bit

490 GoTO 370

500 REM:adjust character address for charage return
510 IF X>=140 AND X<160 THEN 600

520 IF X>=120 AND X<140 THEN X=140

530 IF X>=100 AND X<120 THEN X=120

540 IF X>=80 AND X<100 THEN X=100

550 IF X>=60 AND X<80 THEN X=80

560 IF X>=40 AND X<60 THEN X=60

570 IF X>=20 AND X<40 THEN X=40

580 IF X>=0 AND X<20 THEN X=20

590 GOTO 370

600 X=0:GOTO 370

610 FOR I=0 TO 179:0UT AD,I:0UT STB,ADRS:0UT AD,15:0UT
STB, DAT

615 NEXT

620 RETURN

630 X=X-1:0UT AD,X:0UT STB,ADRS:0OUT AD,15:0UT STB,DAT:GOTO
370

640 BC=64:GOTO 370

650 V=V-1:RETURN 690

660 V=V+1:RETURN 690

670 H=H+1:RETURN 690

680 H=H-1:RETURN 690

690 OUT AD, HPOS:OUT STB,ADRS:OUT AD,H:0UT STB,DAT
700 OUT AD, VPOS:OUT STB,ADRS:OUT AD,V:OUT STB, DAT
710 GOTO 370

720 IF BB=0 THEN BB=32 ELSE BB=0

730 RETURN 860

740 IF BL=0 THEN BL=64 ELSE BL=0

750 RETURN 860

760 VS=VS+1:IF VS>3 THEN VS=0

770 RETURN 860

780 VS=VS-1:IF VS<0 THEN VS=3

790 RETURN 860

800 HS=HS+1:IF HS>3 THEN HS=0

810 RETURN 860

820 HS=HS-1:IF HS<0 THEN HS=3

830 RETURN 860
840 IF BLK=16 THEN BLK=0 ELSE BLK=16
850 RETURN 860
860 OUT AD,SIZE:OUT STB,ADRS:OUT AD,HS+(4*VS)+BB+BL+BLK:0OUT
STB, DAT
870 GOTO 370
TABLE 2—DISPLAY CONTROL FUNCTIONS
Key Action
F1 Toggles the character background between black and white.

F2 Toggles blinking on and off.

F3 Increases vertical character size.

F4 Decreases vertical size.

F5 increases horizontal character size.

F6 Decreases horizontal charter size.

F7 Toggles the entire character display on and off

'change lowercase to uppercase.

number of pages of information and
program a key to sequentially dispiay
each page. Or a word could be made
to automatically zoom in size and
change position to add a little anima-
fion to your titles. The astute program-

mer could probably figure out a way fo
scroll messages on the screen. The pos-
sibilities are many.

Construction. The Video Titler circuit is
so simple that it can be assembled

using just about any type of con-
struction that you feel most comfort-
able with. The authors prototype was
built on two sections of perfboard; wire-
wrap connections were used for the
main (video) board, and point-to-point
solder connections were used for the
power supply.

In th= author’s prototype, all DIP inte-
gratec circuits (U1-U3) were mounted
in wire-wrap IC sockets. (Note: The
MB88303 display confroller is not read-
ily obtainable from the usual hobbyist
parts houses. However, the chip can be
purchased from the suppliers given in
the Parts List) The tab of U4 (the 5-volt
regulator, which is located on the
power-supply board) was mounted to
a TO-220-type heat sink. All non-insu-
Jated 117-volt AC connections were
then covered with RTV sealant, but any
similar insulating compound may be
used on the AC connections.

The prototype unit (along with its
power-supply circuit) was mounted to
the lid of a project box, measuring § X
2> x 1%z inches. The completed Video
Titler ie connected to a PC-compatible
computer’s paraliel printer port through
a flat ribbon cable having a female 20-
pin insulation-displacement connector
(IDC) at one end and a male 25-pin
subminiature D connector on the other.
The subminiature D connector plugs
into the PC-compatible computer’s
parallel printer port, and the 20-pin IDC
connector is mated with a 20-pin
headsr on the Video Titler.

The printer port has 12 bits available
for output—eight bits at address 888
and four bits at address 890. Figure 7A
gives the pinouts of the parallel port bits
used oy the Video Titler. Note that bits O,
1, and 3 of port 890 are inverted by the
hardware. Figure 7B gives assembly de-
tails for the cable that's used to connect
the Titler to your computer.

Checkout and Use. Once the circuit is
fully assembled and the cable has
beer prepared, check your work for
errors. A single improper connection
would, at the very least, render the proj-
ectinoperative, or at worst, destroy sen-
sitive semiconductor components.
Once that's done and you are sdtisfied
that the circuit contains no errors, the
Titler circuit must be put through a sim-
ple set-up procedure.

First, connect the Titler to your com-
puter's parallel printer port through the
ribbon cable that you prepared. Then
connect a video source (VCR, efc) to

{Continued on page 99)

066+ H38W31d3S

&
-



POPULAR ELECTRONICS

£y
N

HOW TO

BY JOSEPH J. CARR, K4IPV

ANTEN,

Installing an antenna can be an action-packed activity,
and one that’s full of pitfalls for the unwary.

Here are some tips that can help you and

your antenna survive the experience.

ith all due respect for my En-
glish teachers, let me state
right now that antenna is a

verb. Anyone who has ever installed a
ham or SWL antenna (or an antenna
mast) knows that there's lots and lots of
action, so that means “verb” in my
book—or at least it does when the
teacher isn’t looking!

Seriously, though, there’s some miss-
ing information in a lot of articles on
antennas. There are lots of articles on

dipoles, verticals, beams, long wires,
and all manner of antennas. What'’s
rarely printed, however, is how to actu-
ally put them up in the air. Having more
than 30-years experience in ham radio,
plus a few more in shortwave listening,
I've installed my share of antennas. So
lets get to the business of actually in-
stalling your ham or SWL wire antenna.

The first task when installing the an-
tennais to find an appropriate site for it.
While that seems like a trivial issue, es-

Fig. 1. The layour of your property will go a long way toward determining your antenna-
installation optrions. Regardless of your circumstunces, however, never install an anienna
so that it could possibly come in contact with power lines. .

pecially for someone who has very few
alternatives, there are critical place-
ment questions that you must answer
(or at least consider). Those questions,
deal with the safety, performance, and
convenience of the antenna. In dis-
cussing these matters let me loosely use
my own QTH (home location) as the
example (Fig. 1).

Safety. It would be irresponsible to talk
about installing antennas without men-
fioning safety. Rigging antennas can
be a very dangerous effort if you don’t
plan ahead. The very first issue is elec-
trical safety. There's one redally big rule
that shouid NEVER be violated: Don’t
ever ever ever install an antenna so
that it must cross over power lines, or
will hit power lines if it comes down in
an accident or storm! )

You may be tempted to scoff: "But my
power line is insulated, so tossing an
antenna wire over it is safe.” That is just
plain wrong! The insulation on power
lines ages in the weather so it may easi-
ly crumble when the antenna wire hits
it. In addition, the thin antenna line may
well cut through even new insulation.
Almost every year we hear tragic news
of some ham-radio operator or SWL
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Fig. 2. In most cases, one end of your antenna will be mounted 1o your home. Here are
four mounting options: a stand-off mount is shown in A, a chimney mount is shown in B, a
tripod mount is shown in C, and a peak mount is shown in D.

being killed while erecting an antenna.
Work safely!

Another safety issue is mechanical
integrity. Even thin wire antennas have
substantial forces acting on them, and
they have a much larger “sail area” ina
wind storm than you might think is possi-
ble. Install the antenna in a manner
consistent with the worst weather ex-
pected at your location. | suspect that
your local building inspector will have
some ideas on this matter—and may
actually insist on some of them with the
force of law.

You must. also consider the issue of
lightning. An antenna does not gener-
ally “attract” lightning that wasn‘t al-
ready headed its way. But if the
antenna is the highest obiect in the im-
mediate vicinity lightning will naturally
select it as the place to strike, much like
it will strike a lightning rod or free nearby
if they are the highest objects. Every
antenna should have a lightning ar-
rester in the feedline. The mast and the
ground terminal of the arrester must be

connected to a substantial ground rod.
My locality (and probably yours t00) re-
quires the ground rod to be eight-feet
long. Because the same ground rod
also serves to ground the radio receiver
or transmitter (which makes many an-
tennas more effective), be sure to use
the copper-clad steel rods infended for
radio for that application.

Finally, when you actually erect the
antenna, make sure that all ladders
and other supports are in good shape,
and that you are physically able to do
the job. And for goodness sake use the
“buddy system.” Always work together
with at least one other competent per-
son. Not only is the job easier, but there
will be someone close at hand to help
in case you get into trouble.

Locating the Antenna. Now that
we've tried our best to keep you alive
and well, let’s get back to my own situa-
tion and hopefully use it as a metaphor
for yours. The west corner of my proper-
ty is a no-no because the power lines

are there. As mentioned, | need to keep
away from that section at ali costs. The
roof is 23-feet wide, and 42-feet long,
50 it makes a reasonable support for a
lot of HF antennas. | can string a 20-
meter dipole (33 feet) from the east
end to a spot a little west of center
without risking the floppy end of a
broken antenna wire dropping off the
roof to the power lines.

Several other spots.are labelled as to
distances so you can see what the pos-
sibilities are (keeping away from the
front for aesthetic reasons). | selected
the point marked "X” as the reference
point because it is a convenient place
to bring coax into the house—ifs near
the rig. The runs that | have used most
often over the years are marked "A”
and "B” (although B is favored).

WASHER WASHER

EYE BOLT

ROPE STAY-

CHAIN-LINK
FENCE POST

DIRT _-
BACKALL

”

GRAVEL

CONCRETE
PLUG

Fig. 3 A ground-mounted antenna support
musi be securely installed. The simplest
approach is to use an existing fence post,
or 1o install a fence post using the scheme
shown. Also, use an evebolt, not a pulley,
for the antenna-support rope.
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Selecting Materials. The wire se-
lected for the antenna must be either
hard-drawn stranded #14 or #12 cop-
per wire (not the best) or Copperweld
wire (preferred). The latter is steel wire
that is copper coated. Because of the
skin effect seen at RF frequencies, Cop-
perweld gives the low resistance of
copper and the strength of steel. Do
not use solid wire for your antenna. The
downlead wire should be about the
same size as the antenna wire, and
should be insulated.

The mast for a wire antenna can be
any of several materials. Wood is popu-
lar—especially if it is treated with var-
nish, paint or, some other coating that
protfects it against weather—but only if
the antennais not too long or heavy for
its strength. Most hardware and lumber
outlets offer raw or partially finished
semi-round, wooden-banister stock in
lengths up fo 20 feet. That form of
lumber is usually strong and straight so it
might make a viable alternative for a
mast; unfortunately, it can also be a bit
on the expensive side.

16'x2"x4"
™) GUY WIRES
AS
NEEDED

B

s e

7 ’m 712’)(2”)(4”

| V2

2 BURIED—|

|
T o

Fig. 4. Use this method if a 1uller, free-
standing support is needed. Remember

that the buse of the support must be buried
at leust two feet deep.

ANTENNA WIRE
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AND SOLDER SOLDER
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Fig. 5. To make an antenna last, some tvpe of strain relief is needed. Use a door spring
as shown in A or a counterweight as shown in B. Also. use the wrapping technique shown
in the inset to provide a sound mechanical connection to the support rope.

Another popular alternative is a steel
TV-antenna mast. The fixed types come
in 5-foot and 10-foot lengths, and can
be joined together to make longer
lengths. However, guying is often re-
quired, especially for masts longer than
10 feet. Also available are telescoping
TV antenna masts in lengths from 20 to
50 feet.

Modern plumbing pipe is not metal,
but rather it is made of PVC. Many peo-
ple use PVC pipe for antenna mount-
ing, and indeed that's a viable
alternative if two conditions are met.
First, the mast isn't too long, and second
only the heavy thick-watled types of
PVC pipe are used. Otherwise, the mast
will slash around like a lion tamer's whip.

House-Mounted Antenna Sup-
ports. Since antennas need to be o-
cated as high above the surrounding
terrain as possible for best perfor-
mance, many antenna builders like to
mount at least one end of the antenna
to the house itself. Four methods of
doing that are shown in Fig. 2.

Figure 2A shows the use of TV-type
standoff mounts fo attach the mast to
the side of the house. Those mounts
usually come in lengths of 4, 6, 8, 12,
and 24 inches. Select the size that will
clear the edge of the roof and gutter

by a couple of inches. If you select one
that is oo long, then there is a longer
lever arm when the mast is subjected to
high winds, and that means a higher
potential for failure. | prefer to space
the mounts about 24 inches apart.

A chimney mount is shown in Fig. 2B.
There again, TV-antenna hardware is
pressed into service for ham and SWL
wire-antenna mounting. The antenna
mast is attached to a chimney by a pair
of stainless steel straps and turnbuckle
fittings. Caution: Not all chimneys are
suitable for this type of mount. At my
house, the “chimney” is actually a dec-
orative sheet metal shroud around the
furnace flue, and it is not mechanically
strong enough to support any but the
lightest antenna mounts.

A TV-antenna tripod mount is shown
in Fig. 2C. Those mountings have three
legs that are attached to the roof. The
legs and their pods are adjustable, so
this mount can be used on sloping
roofs. Because it requires drilling three
or more holes in the roof into the attic,
be sure to buy a pint or so of roofing
pitch or caulk fo reestablish the water-
proofing of the roof. Follow the instruc-
fions that come with the tripod on
bracing the roof inside the attic, and on
waterproofing.

(Continued on page 96)
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Large as Life,
and Twice as

Bright

VIDIKRON DP7 HOME THEATER
FRONT-PROJECTION VIDEO SYSTEM.
Manufactured by: Vidikron of America,
928 Broadway, New York, NY 10010.
Price: $4995.

We first heard dbOUl the Vidikron pro-
jection-TV system from someone who'd
tried them all and was looking for a still
better way to entertain the crowd at his 120-
guest Superbow! parties. This one, he told
us, gave him the brightest projection-TV
picture he’d ever seen. and the quality of
the image was outstanding. Well, after
hearing him brag about this magnificent
system week after week, we finally gave in
and arranged to sec it for ourselves. Wow!

The Vidikron DP7 video-projection
system throws a picture onto a screen mea-
suring seven feet (84 inches) diagonally.
There’s also a tiny six-foot screen available
if your requirements are more modest. If
you don’t think seven feet is huge, consid-
er that the area of that 4.2 X 5.6-foot
screen is almost ten times that of a 27-inch
CRT. And, when you’re sitting in front of
it, it looks even larger than that. Vidikron
says that the TGS-One projector used in
this system can project usable images
measuring up to about 16 feet diagonally,
and, after experiencing the seven-foot one.
we can believe it.

Most large-screen TV’s manufactured
today use a rear-projection schene that has
several advantages for the typical home
user. Since the system’s an all in one pack-
age, alignment can be done at the jactory
and presents no difficulty for the pur-
chaser. (Both front- and rear-projection
TV systems typically use three separatc
light sources—one for red, one for blue,
and one for green. Those have to be care-
fully aimed and converged to produce an
in-register picture free of color fringing.
The days of trying to throw the image from
the face of a single CRT onto a screen are
long gone.) Also. because everything in a
rear-projection system comes in a single

T “M?ﬁ"ﬁ‘ﬂ
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box. space requirements are reduced and
simplified with regard to a front-projection
system, and there is. of course. no sepa-
rate projector to trip over or for pcople to
walk in front of at just the wrong moment.

The penalty you pay for that con-
venience is twofold. There’s a practical
limit to the size of the picture you can
obtain with a rear-projection system—the
largest one that comes readily to mind
measures 52 inches diagonally, and 40-
something-inch home systems are more
typical. Furthermore, the images are fre-
quently less than sparkling bright—
“dim™ is the word that has sometimes
been applied—and brightness falls off
sharply as the viewing angle (away from
“straight-on™") increases.

The Vidikron front-projection system
uses a three-tube (red, blue. and green)
projector that's situated at a distance from
the screen of 1% times the screen’s diago-
nal. That means that il you use a seven foot
screen. the projector will have to be about
ten or cleven feet from it. When you add in
a little extra for the rest of the projector and
the “coffee table in which it sits (in-

cluded as part of the DP7 kit}, and add the
space behind the projector in which you
and the rest of your invited audience will
sit, that’s quite a bit of room. The TGS-
One is not for apartment dwellers unless.
mayvbe, that apartment is a loft in SoHo.
But, boy, is it worth it!

According to Giovanni Cozzi. president
of Vidikron of America (the parent compa-
ny is Italian). the company’s intention
with the system is to provide a true the-
atricat experience at home. And that. ex-
cept for a few scan lines that may be visible
(this is, after all, just an ordinary NTSC
system, not HDTV or EDTV), is what you
get. Seated at the recommended distance
from the screen of two- to three-times its
diagonal. the picture projected on 1t fills
your vision—you see it not only with the
center of your eye, but peripherally as
well. and it is hard to ignore what's going
on up there in front of you. Even somewhat
lackluster program material can become
engrossing. (Maybe that’s why TV ex-
ecutives seem to think so highly of some
otherwisc torgettable fare—perhaps their

(Continued on page 4)

TURN PAGE FOR CONTENTS

GIZMO/Page 1

0661 H38W31d3S

&
w



This
month
in

GIZMO

Vidikron DP7 Front-Projection Video

System .. ... X T e s OGN ]
B.1.C. Venturi V630
Loudspeaker............... pg. 2
Cranolin Anti-Oxidant Contact
Cleaner ......... ST [ogh 3
Sanyo CLT 8601 Cordless
Phone.......... el pg. 5
Suono Metal-Particle Audio
Cassettes. . ................ pg. 6
Elexis Calorie Watch . ......... pg. 7
AudioSource Amplifier.. ... .... pg. 8
Remote Control .. ............pg. 8
Marine Transceiver. . .. .. i s eapgh g
Portable Speaker System......pg. 9
Smart Typewriter .............pg. 9
Surge Surpressor/Switch .. .... pg. 9
CATMCONHETS &5 « ¢ wss § 5o sah s pg. 10
(IR EVE s T e pg. 10
Cordless Headphones. . ...... pg. 10
See-Through Phone/Clock . . . . pg. 10
Ambico Tape Winder ......... pg. 11
10-Band Equalizer........... pg. 11
Casio Organizer .. ... e 1P C T
Kawai Keyboard ........... pg. 11
Playskool Telephone .........pg. 1N
Audio System .. ........... .pg. 12
(=i (Rl [ e - .pg. 12
Laser Turntable.............. pg. 12
Member Alert System ........pg. 12
Yamaha Amplifier .. ..........pg. 12

POPULAR ELECTRONICS

Gizmo is published by Gernsback Publica-
tions, Inc., 500-B Bi-County Blvd., Farm-
ingdale, NY 11735. Senior Writer: Josef
Bernard. Contributors to this issue: Dana De-
nsmore, Bill Donahue, Melville Shavelson
Copyright 1990 by Gernsback Publications.
Gizmo is a registered trademark. All rights
reserved.

o

Page 2/GIZMO

Nothing
Venturi'd,
Nothing Gained

B.1.C. VENTURI V630 LOUDSPEAKERS.
Manufactured by: B.1.C. America, 895-E
Hampshire Road, P.O. Box 1709, Stow,
OH 44224. Price: $599.

We've never been really partial to ven-
ted or ported speaker designs—all too
often they simply don’t sound right to us.
Maybe we just haven’t been listening to the
right ones, but at lower frequencies, their
sound takes on an odd. ‘*buzzy.’" colora-
tion. That is, we begin to get the impres-
sion that the speaker enclosure has been
constructed out of cigar-box wood, and
that one or more of those thin panels are
beginning to come loose. Maybe it's an
acquired taste, but we don’t care for that
sound.

For some reason, though, our attention
was caught by B./.C. America’s line of
Venturi speakers. which use a unique vent-
ing system to increase bass performance.
So we obtained a pair of B.1.C.'s V630
tower speakers to listen to for a while ...
and we’re glad we did. for we got a pleas-
ant surprise. Despite their design we liked
them.

The V630 speakers are tall and thin,
requiring considerably less than a square
foot of floor space each. {Measuring 9 X
11% inches at the base, the enclosures have
a footprint of 100% square inches, to be
exact.) The mini-towers stand 34% inches
tall, and come with either oak- or black-
laminate finishes. They are quite good
looking, and it is surprising that such skin-
ny boxes can produce so much sound. The
gold-plated five-way binding posts for
connection are in a roomy niche at the
back of the enclosure. and are angled to
make accessing them easier. We found
them very convenient to use. The base
plates of the speaker enclosures have
provisions to accept the spiked feet often
used to decouple a speaker system from
the floor upon which it sits, a nice touch.

Vented designs are usually more effi-
cient than acoustic-suspension (sealed-en-
closure) ones, and the V630 claims a
characteristic sensitivity of 90 dB at one
watt, one meter. Recommended amplifier
power is 20-150 watts. As seems 10 be be
the case these days, there is no provision
for adding or subtracting several dB of
high-end response. A control for that pur-
pose used to be common with many speak-
er designs, but B.1.C. figures (rightly so)
that most users who want to tailor their
speaker’s performance to their listening
area will find other, more versatile means
to do so.

Now for the **Venturi principle:” G.B.

CIRCLE 51
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Venturi. an Italian scientist who worked
around the middre of the last century. is
best remembered for discovering that if
you rorce moving air through a passage
that narrows ané then widens again. it
speeds up as it goes through the narrow
part. Both the spezd and the force of the air
are 1elated to the degree of squeezing it
undergoes. Wind tunnels make use of the
Venturi principle to achieve high air ve-
locities.

The V630 speakers are divided into two
sections. At the 1ap sit a six-inch midrange
driver and a one-inch soft-dome ferrofiuid-
cooled tweeter Below is a separate woofer
compartment containing a tapered Venturt
chamber through which the output of the
back of that driver, the back wave. is ven-
ted (sound emerges from the front of the
driver in the normal way, directly toward
the listener). That passage through a Ven-
turi chamber, says B.1.C.. can increase
bass sound-pressure levels by as rnuch as
140 times compared to those measured at
the cone of the driver. That results in sig-
nificantly greater bass output than might
otherwise be expected from a six-inch low-
frequency driver in such a relatively small
enclosure. The woofers are positioned
high in their chamber to prevent interac-
tion with floor surfaces and, as we have
pointzd out, sound from the bass chamber
is vented 10 the rear. That is said to improve
sound dispersior: by taking advantage of
nearty reflecting surfaces such as walls.

The Venturi chamber is also claimed by
B.1.C. to counteract the air-pressure
buildup against the driver cone, said to
occur in other vented designs. According
to B.I C.. standard straight-tube vents can
draw 1n more ain when the speaker cone
flexes outward than can be expelled when

(Continued on page 4)



Red, (Wipe),
and Blue

CRAMOLIN ANTI-OXIDANT CON-
TACT CLEANER, LUBRICANT, AND
PRESERVATIVE. Manufactured by: Caig
Laboratories, 1175-O Industrial Avenue,
P.O. Box |, Escondido, CA 92025-0051.
Price: From $10.95.

We were first introduced to Cramolin
five or six years ago. when word of it was
being circulated in the audiophile com-
munity as. if not a miracle product. then at
least one that could improve signal flow
between the connectors in your sound sy s-
tem, and keep their surfaces oxidation-free
with little or no maintenance. The resuli.
of course, would be cleaner, purer sound.
We tried it back then. and it worked. Since
that was some time ago. we thought we’d
check with Cramolin’s manufacturer. Caig
Laboraiories. 1o see what was new. and
then initiate you into the Cramolin crowd.

What is Cramolin? According to its
manufacturer, Cramolin is “a neutral sul-
phur-free mineral oil that contains a non-
toxic. oil-soluble organic reagent and a
group of neutral synthetic additives.” Al-
though it is available in several forms and
concentrations. you will probably encoun-
ter Cramolin in spray cans containing low-
concentrations (2% or 5%) dispersed in an
inactive vehicle, or in tiny—two-dram (Y-
oz., or 7.1 ml.)—bottles of 100-percent
concentrations of red and blue solution.
Should your requirements increase. the
Caig price list shows that you can buy a
quart bottle of Cramolin for just $132, and
it is no doubt available in even larger quan-
tities on special order. Since. as you shall
see, a little goes a long, long way. one
spray can or a couple of drams should hold
you for a long. long time.

What does Cramolin do? Let’s consider
the red and blue varieties separately. Red
Cramolin is a combination cleaner. anti-
oxidant and lubricant. It dissolves and re-
moves surface oxidation and, when wiped
off, leaves behind a very thin lubricating
film that also keeps out oxygen and other
harmful elements. Blue Cramolin does not
have Red’s cleaning action. but is superior
1o it as a lubricant and preservative. We'll
give a few examples of possible uses for
cach later.

Cramolin is also effective on gold-
plated surfaces such as PC-board fingers
and other plated connectors. While gold
does not oxidize, because it is porous the
base metal over which it is plated can. and
the oxidation products can discolor and
interfere with the conductivity of the gold
surface. Cramolin removes those oxida-
tion products and the thin film left behind
when you wipe the cleaner off assists in
preventing their reappearance by keeping
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airout. The product’s lubricating action on
contacts also reduces abrasive lass of gold
plating during multiple insertions.

How do you use Cramolin? As spar-
ingly as possible. (Like Brylcream, a little
dab will do you.) You don’t need much.
We’ve used a scrap of paper toweling to
hold a drop or two of 100-percent sclution
to wipe on such surfaces as PC-board fin-
gers. and for heavier-duty application
there are lint-free foam swabs. With the
spray-can version—whose propellaat, it is
said. is non-injurious to the ozome layer—
you can use more, since the normally sup-
plied spray-can concentiration is only two
percent. You may sometimes want (o use
the spray version with its extension tube to
get Cramolin into otherwise-iracczssible
spots. There's also a steel-pin-apglicator
bottle available, or you can just use a
toothpick. The idea is to get a littl2 bit—
just a drop or so—of Cramolin Red onto
the surface to be treated. and then let it sit
for a few minutes. You then wipe off the
solution with a clean cloth (the Cramolin
Kits contain several lint-free peper wipes.
and there are lint-free cloth wipes available
as well from Caig), taking with it dis-
solved oxidation and other products not
conducive 1o conductivity. If the oxidation
layer is heavy. the red solution may take on
a greenish or blackish tint as it removes
impurities. For really serious crud: you're
advised to leave the cleaner or: for several

hours, or even overnight. Sometimes a re-
application may be necessary to get rid of
all the deleterious buildup. When the sur-
faze is clean, a very light wipe with Cra-
molin Red will keep it in good shape for a
year or so. For even better protection, Cra-
nwlin Bive should be used. It is not a
cleaner. but it is said to be superior in its
“preservaiive” qualities than the Red. It is
also recommended for application 1o
brand new. or to newly cleaned, surfaces.
Does Cramolin work? It seems to.
Among the firms said to be Cramolin users
are such notables as Motorola, Boeing,
and Nakamichi. At our own, more person-
al, level we’ve made extensive use of it in
odr compaters. We sometimes used to be
plagued by malfunctions—including ran-
dom system resets that once or twice lost
us the better part of a day’s work—or just
plain garbage data. Those were caused by
dirty contacts on our system’s plug-in
boards. The old-fashioned cure for that
was to remove the boards and take a soft
pencil eraser to their gold-plated fingers
and brighten them up. While that worked,
and usuatly restored the system to proper
aperating condition, the process had two
big drawbacks o it. First, after you'd eras-
ed the fingers a couple of times. the gold
plating siarted to wear thin—pencil eras-
ers are more abrasive than you might
think. And. second. after a while the fin-
gers would get dirty again and have to be
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recleaned. (Which, of course, brought us
back to the method’s first drawback.)

Cramolin provided us with the means to
escape that vicious cycle. Although Caig
suggests reapplying Cramolin at one-year
intervals (unless circumstances dictate
more frequent use). computer systems that
we treated with the compound gave us no
trouble—at least where contact reliability
was concerned—for several times that.
That's why, after five or six years, we came
back to tell you that the stuff really does
work—not just the day after, but months
and months later.

Cramolin is available at a number of
stores specializing in high-end audio (it's
sometimes bottled and sold under the
“Monster Cable™ brand name). but if you
can’t find it there. it can be ordered di-
rectly from Caig Laboratories. They nor-
mally have a $25 minimum order
requirement, but it you request literature
from them they include with it a coupon
you can submit to bypass this condition.

Whether Cramolin will make your au-
dio system sound better. we cannot say for
sure. We do know, though. that it will
improve the reliability and longevity of the
mechanical connections there. and in
other electronics systems you use. (Cra-
molin also cleans and lubricates wire-
wound guitar strings.) Good stuff! ]

VENTURI SPEAKERS

(Continued from page 2)

it flexes in. The tapered Venturi design. it
is claimed. helps equalize air flow. keep-
ing pressure constant and improving
speaker damping.

And. while we’re somewhat skeptical
about a!/l the claims made for the Venturi
design in the B.1.C brochure. we have to
admit that something about the speakers
works. While they don't have the low-end
wallop that a subwoofer-assisted system
would, they do have ample bass for most
purposes. and it's nice and tight—not
boomy at all, and with none of that buzzy
quality we find so irritating.

Ascending from the bass regions, we
found the V630's midrange and treble
qualities quite pleasing as well. The sound
had a certain crispness—not a peakiness.
mind you. but a good sense of definition—
that we liked and that really make individ-
ual voices and instruments stand out. That
might be due in part to the fact that. ac-
cording to the specifications. the system's
high-frequency response extends up to 22
kHz (bass response goes down to 49 Hz.
and is 6 dB down at 39 Hz). These are not
“mellow™ speakers. But they’re not
strident. either. What they do is impart a
definite authority to the music they re-
produce. The speakers imaged pretty well.
too. although we’ve heard better.

All in all. we enjoyed using the V630s.
They looked good. didn’t take up much
space. and performed wcll. [ ]
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PROJECTION TV
(Continued from page 1)

viewing rooms are all equipped with large-
screen projection Systems.)

And when you get something worth-
while, well ... Satellite reception aside.
the best video picture quality you can get
these days comes from videodiscs. In an-
ticipation of the Vidikron experience. we
obtained a videodisc player from our
friends at Yamaha. and rented a couple of
discs for it. And it really was a theatrical
experience. ]

No matter how good the picture is on a
direct-view or rear-projection system. it
just can’t compare with what we got from
the Vidikron. The picture was sharp (or at
least as sharp as a seven-foot NTSC image
would allow) and bright. Brightness. as
we ve mentioned, is one of the Vidikron
system’s virtues. and its picture is cer-
tainly the brightest we’ve ever seen. Our
system came with a slightly curved, high-
reflectivity screen (there’s also a
motorized-flat-screen version) that may
have had something to do with it, but the
picture was easily watchable even in a
room well-illuminated by bright daylight.
As long as the light did not fall directly on
the screen. we had no difficulties with the
picture. And at night we took to wearing
sunglasses when watching the Vidikron
picture. Seriously' (Not quite so scriously.
we’ve suggested to Vidikron that they ot fer
Italian designer sunglasses as a premium
for purchasing a system; they 're still think-
ing about it.)

Brightness aside. that large-screen ap-
proach is the only way to watch some
films-on-video. David Lean’s Lawrence of
Arabia. for instance, or Stanley Kubrick's
2001: A Space Odyssey. On the small
screen. such films lose a lot of their im-
pact. and the fact that their wide-screen
aspect ratio has been compromised by
scanning to fit the NTSC 4.3 screen makes
the situation even worse. Fortunately.
many videodiscs are issued in *letterbox
format with the films reproduced in their
original wide-screen aspect ratio. On the
small screen this would make things pretty
... well, tiny ... but up on the huge Vid.
ikron screen, we saw productions the way
their directors had intended. What an ex-
perience! What a pleasure!

Living with a large-screen TV system
such as this is not all peaches and cream.
though. There arc a few potential problems
of which you should be aware beforc you
rush out and order your Vidikron. The
first, as we discovered. is that you nced
plenty of room to use it properly. And the
large screen is not something you put up
and then take down when you're done with
it. Like the projector in its coffee table, it’s
always there. If you have a separate ““me-
diaroom,” a naked seven-foot screen may
not seem out of place; otherwise you may
want to knit a snood or othier cover lor it.

Setting up the Vidikron can be done by
one person. but the job is a lot easier with
two. especially when it comes to erecting
the big screen. The company insists that
whenever possible the system be shipped
by air to keep potential damage and mis-
alignment problems to a minimum. and
that policy seems to work. We had no
difficulty in getting a properly converged
picture "first shot out of the box.™

For setup, Vidikron supplies a simple
tool based on a pre-measured length of
string that allows you to position the proj-
ector at the proper distance from the
screen, as well as to ensure that it's cen-
tered. At the back of the projector are
several alignment controls (as well as a
switch that displays a cross-haich test pat-
tern that simplifies alignment and minor
touchups). and inside the case are /ots
more controls with which you will proba:
bly never have to deal. We barely had to
fiddle with the external ones on our sys-
tem. and that was mainly to see what they
did. Not having to go through all those
adjustments. and being able to turn on the
system and get an eminently watchabie
picture the first time, made the Vidikron
system a delight to use.

The projector unit includes a small ster-
co amplitier—but no tuner—and a pair of
front-firing stereo speakers is included in
the “coflee table.” The sound bounces oft
the screen and appears to come from the
region of the picture rather than from the
speaker enclosure beneath the projector.
Surprisingly. this arrangement still pro-
vides some stereo effect. although if
you're going to do things up right. you'll
use a separate amp with speakers at the
sides of the screen and—of course—a sur-
round-sound processor with its own amp
and speakers for the rear. There's a remote
control for the projector. but since you're
no doubt going to feed it video from a
another remote-controlled device. pur-
chasing a “universal” remote might be a
good idea. for the sake of convenience.

Because the projected picture s so
large, any defects in it will be magnified.
Any noise in an oft-the-air or cable signal,
or a poor signal-10-noisc ratio at some
point in a VCR system, is going to stand
out like a sorc thumb. We also noticed a
small degree of dot crawl in our Vidikron
picture from time to time. When we gues-
tioned the company about it. they ex-
plained that their engineers had calculated
that a comb filter good enough to alleviate
the problem completely would introduce
more “garbage™ than it would remove.
The big problem. though, will come from
the quality of the material fed to the Vid-
ikron projector. A system such as this de-
mands a satellite receiver or at least a
videodisc player.

It you have the righi material, however,
and the space. and the money. the Vid-
ikron DP7 front-projection system can’t
be beat. [



Cordless

Compander

SANYO CLT 8601 CORDLESS TELE-
PHONE. Manufactured by: Sanyo,
21350 Lassen Street, Chatsworth, CA
91311. Price: $149.99.

Cordless phones are great! They liberate
you from the cords and wires that hinder
you from moving about the room as you try
to engage in conversation and another ac-
tivity at the same time. Housewives (if
there are still any around) can da their
cleaning while they chat with their fr.ends,
nervous types can pace to their hearts’ con-
tent. and those of us who are forunate
enough to be able to work at home can, on
a line spring day. take the phone autside
and conduct some business whilc werking
on our tans.

For all their convenience. though, cor-
dless phones have had a couple of lia-
bilities that have rendered some potential
users shy of them. One such shortcoming
has been the quality of their audio. In the
past few years that has improved signifi-
cantly, and calls originating from most
cordless phones no longer have that
“dead” or ““hollow" quality that onze typ-
ified them. The audio those phones present
to their users at the earpiece frequently
does not match up in quality to what goes
out, but things are still a lot better than
they were—incoming calls no longer
sound as though you were listening to
them with your ear pressed agaiast the
speaker of a cheap AM radio.

The other problem with cordless phones
has been noise-—not so much the “inter-
ference” type, but simply the hiss that
occurs when signal levels start to drop
because of distance or other circumstances
that cause signal strength to deteriorate.
Sanyo has a cordiess phone that is pretty
good in the first department, and dves nic-
ely in the second. as well. Its CLT 860/
cordless telephone uses the same type of
scheme that reduces tape hiss in cassette
recorders to get rid of background noise,
or at least to reduce it considerably.

“Companding™ is a word of relatively
recent origin derived from " compressing™
and “expanding,” and is the term used to
describe the type of noise-reductinn tech-
nique Sanyo uses in its phone. The process
is simple. At the transmitting end the au-
dio signal is compressed. or boosted to a
more-than-normal level, before it 20es out
over the air. That “concentrated®”” audio
signal is then transmitted conventionally,
and at the receiving end it is expanded, or
returned to its normal, less “‘concen-
trated” form before being turned back into
sound waves. Other portions of the total
signal received—portions such as the
background hiss that can drown out a weak
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signal—are not processed. And, when the
compunded audio is reduced to “‘normal”
level. the level of any background noise
that may have crept :n is also reduced. The
noise becomes much less noticeable and,
wher it finally does become unavoidabiz.
creeps in much later in the game than it
would if compansien were not used.

The Sanyo companding cordless phone
performed very well for us. It is not one of
thosc super-sophisticated devices with an
IQ about as high asthe number of security
codes it provides (there are 256 of them.
by the way. which helps keep the neigh-
bors off your line), but sometimes less is

_ better. That lack of heavy thinking on the

phone’s part made for fast response, and
therc were no digits lost in dialing while
the phone pondered what it was going to
do mext, nor were the first word or two of
conversations cut off.

The phone handset is compact and easy
to carry about, although it would have
been nice if a belt clip of some kind had
been available for it.

The base unit. which does use one of
those telescoping whips (but you probabdly
won’t be carrying it through a lot of low
doorways, and that type of antenna gives
more range), includes an intercom and a
speakerphone function. However, it has no

keypad—for outgoing calls you have to
dial froms the handset, and then you can
switch over to speakerphone mode. Since
we view speakerphones mostly as a con-
venience to free up our hands when some-
one puts us on “hold” for an extended
period. that worked just fine. and we have
ne complaints about the lack of an outgo-
ing-call speakerphone capability.

Also missing, by the way. are hold and
nwte functions. Some people might be
disappomted in the lack of these. but we
didn’t miss them. Although the manual for
the 8601 mentions a mute function, when
we couldn’t figure out how to get at it we
called Sanyo. After a little checking they
called us back and told us that the manual
was in error, and that for this model their
engineess had opted for a “*‘manual mute”
function—that is, putting your hand over
the mouthpiece.

Of course, this phone has memories—
nine of them—whose contents can be di-
aled by pressing the recall button on the
handset and the digit assigned to that
number, a last-number-redial function, a
flash button. and so on. A scan button on
tne hanzdset moves the phone set to a new
pair of frequencies should interference ap-
pear or the pair you are using. And one

(Continued on page 7)
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The Tactoids’ll
Get You if You
Don’t Watch
Out!

SUONO METAL-PARTICLE AUDIO
CASSETTES. From: That’s America, Inc.,
1983 Marcus Ave., Suite 201, Lake Suc-
cess, NY 11942. Price: $15.10 (C-90
length).

We woutld not normally devote so much
space ta a new audio cassette but, rather.
would include it in the Electronics Wish
List portion of GIZMO. There is always.
however room for exceptions.

Our interest was piqued when we started
receiving material on a new premium tape
called Suone from a company called
Thar's. For starters, design of the cassctte
shell had been farmed out to G. Giugiaro,
the man responsible for the look of such
sporty cars as the Maserati and Lotus Es-
prit, not to mention the more plebeian
Voikswagen Golf. The shell, said the press
release. had a dome. That we had to see!
So we tequested a sample of Suono
(which, by the way, is pronounced
“SWOH-no,” and is ltalian for “’sound ™).
It arrivea shortly by Federal Express. ac-
companied by a considerable amount of
public-relations material.

(And, since this is GIZMO, we thought
we'd let the That’s PR people tell you
about some of Suono’s gizmos. Most of
the quotation marks in the paragraphs that
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follow indicate that the material enclosed
within them came from the Suono press
and consumer information. We coulda’t
make up stuff like this!)

But. before we get started. let us say that
not only did we read about this Type IV
metal-particle tape. but we listenzad to it,
too. In our listening tests, it performed
beautifully, so maybe there is something
behind all the fuss. Keep that in mind as
we go.

We’ll start from the outside and work
inward. The shell, as we’ve already noted.
has a dome. Not too high a dome miad
you, or you couldn’t get the door of the
cassette well on your deck closed, but an
obvious elevation nevertheless. Now. we'd
always been under the impression that the
design and dimensions of a Philips-type
cassette were fixed by the terms of a man-
ufacturer’s license agreement with Philips.
It seems however that some of these pa-
rameters can be varied as long as they do
not interfere with the functioning of the
unit. In any case, Signore Giugiaro de-
signed ... the central part of the cassetic
shell in a three-dimensional dome, pro-
filed on the ancienm amphitheater™ to “in-
hibit vibratory standing waves.” Says
Signore Giugiaro, “The ancient amphx
theater suggests a space that holds music
at the core of humanity, beauty and plen-
tifulness in human life ... for Suono. I
decided on an image of the audio cassette
tape as an amphitheater/concert hall. It i3
also a microcosm of the city.”

What this has to do with *‘reducing
vibratory standing waves” is beyond us.
Indeed. we’ve always envisioned domed
structures as encouraging standing waves.

Well, be that as it may, it is a pretty sexy-
looking cassette.

The next claim made for Suono cas-
scttes concerns the material from which
the domed shell is molded—a high-densi-
ty resin consisting of polymer rubber
(“*which excels in vibration control’’) and
a metal “which provides high shock ab-
sorption.”” That material is said to offer “*a
vibration control effect 2.8 times higher
than the conventional ratio, thus greatly
reducing modulation noise’ generated
from the vibration of the cassette deck and
speakers. Maybe so, although if the deck
is vibrating. the record and playback heads
are probably also vibrating. and that mo-
tion will be transmitted directly to the tape
without even having to pass through the
shell.

Whatever else it does, though, the new
shell material adds a lot of weight to the
cassette. A C-90 Suono cassette weighs 57
grams. compared to a more conventional
C-90’s 40-or-so grams. The clear window
in the shell that allows you to view the
amount of tape remaining on a hub is just a
narrow slit: that, too—by allowing greater
use of the new Suono resin—may contrib-
ute to “vibration control.”

The shell is said to benefit from a special
molding technology featuring “a limited
holding face warp which provides a high
parallelism of flat surfaces and guide
pins.” The vertical accuracy, which is
what azimuth alignment is all about. is
said to be measurable in microns and **..
as a result, the difference in right and left
phases of sound is vastly reduced ..."
Good.

The friction sheet in the Suono cassette
combines “high rigidity with a low elastic
modulus,” which means (we think) that it
doesn’t stretch or otherwise deform very
casily. It is also “‘uniquely embossed to
reduce tape friction and control clearance.
This IM friction sheet”—we re still trying
to find out what “"IM™ stands for (it’s prob-
ably not “Intermodulation Distortion™ }—
“atlows reduction of rotation torque to 4
of previous values and greatly improves
wow-and-flutter.”” We hope it reduces
wow-and-flutter. too. The tape did seem (q
turn very smoothly when we rotated hubs
manually.

Now for the metal tape itself. The super-
fine particles make up what That’s calls a
“nano dynamic tactoid magnetic materi-
al.” Nanos is Greek for “dwart™; “dy-
namic” comes from the Greek dynamis,
meaning “power” and later. “motion:”
and ractoid ... well, we weren’t sure about
it at first. The Latin root tact means
“touch.” so we thought that maybe the
magnetic medium consisted of *little
moving particles that touch.” Or it might
have been “'touching particles that move in
tiny increments.” (Or ... maybe tactoids
were just something out of Doctor Who, as
in Doctor Who and the Tacioids?)

(Continued on page 8}



CORDLESS PHONE
(Continued from page 5)

labeled “tone” temporarily switches you
into the tone mode if you are using the
phone on a pulse-dialing system and need
to access something like a remote-control
answering machine.

The phone lets you know when it’s.in
trouble. A “batt low™ light on the handset
illuminates when it’s time for a recharge.
Sanyo has also built in an audible “out-of-
range’ indicator should you begin to
wander too far afield while in the midst of
conversation. When signal levels begin to
approach unusable levels, the handset be-
gins to beep (in quite a genteel fashion. we
might add) and you have 30 seconds to do
something about it before you are discon-
nected.

The phone’s range was good. although
not outstanding, and the companding sys-
tem worked. Both incoming and outgoing
audio were more than satisfactory. While,
of course. signals did get noisy if we
strayed too far from the base (and the noise
usually was followed soon after by the
“out-of-range™ beep). we did get better
performance than we have from some
other cordless units. Certainly, under ordi
nary conditions, there was no background
noise at all that we could discern.

Sanyo claims a signal-to-noise ratio of
85 dB for the Super Companding (there’s a
plain old 70-dB S'N ratio companding
system used in its cordless phones farther
down the line), and equates that with the
lack of background noise on compact
discs. All right, Sanyo, we'll grant you
that—but we still get better music from
our CD’s. [ 4

Watch Those

Calories!

CALORIE WATCH. Marketed by: Elexis
Corp., 7000 N.W. 46 Street, Miami, FL
33166. Price: $39.95.

What a great idea! You wear this device
on your wrist as you walk or jog. and it
keeps track of the calories you burn up in
exercising. A pound of fat is worth 3600
calories. If you know how much energy
you re expending you can get a rough idca
of how much weight you can expect to
burn off; working it the other way. you can
get an idea of how long you have to keep
going to reach your targeted energy usage.
Not only that, but Elexis Corp.’s Cdlorie
Warch also tells time ... and a lot more.
Now we, of course, don’t have to worry
about burning off excess weight, but there
are undoubtedly a few people with whom
you are familiar who could use a gadget
like this to help them get into better shape.

In its pedometer mode, the following

functions are available from the Calorie
Watch: odometer (miles or kilometers
traveled). pacer (steps per minute), ped-
ometer (step counter), speedometer (in
miles or kilometers per hour). average and
peak speed determinations (in miles or
kilemeters per hour). and calorimeter (cal-
ories burned). Additionally, as a timepiece
the Calorie Watch tells you the time (in 12-
or 24-hour format) and date, and has an
alarm, a countdown timer, and a stop-
watch. That's a lot in a little package that
you strap onto your wrist and that’s just
fractionally larger than an ordinary LCD
waich!

Setting up the Calorie Watch to match
your body and preferences is a good job to
oceupy you on one of those rainy after-
noons when you can’t get out to exercise
(or just don't feel like going outside and
gesting all wet). Four buttons at the corners
of the watch’s squared-off case cycle you
through the modes and, in various com-
binations or sequences, allow you to pro-
gram it. Elexis -provides a double-sided
instruction sheet to help you; there are also
same indications printed on the face of the
watch, but they were (0o smal! for us to
read without assistance

The personal data you have to enter are:
measurement preference (British—inches/
pounds—-or metric), sex, age. weight (in
pounds or kilograms), and stride length (in
inches or centimeters). Once it knows all
that. the watch is presumably ready to start
counting calories for you. Strap it onto
your left wrist—apparently it won't work
for lefties who wear their watches on the
ather side-—start the stopwatch at the same
t:me you start your walk or run, and you're
aff!

We encountered one problem with our

Calorie Watch ... we couldn’t make it
work properly. We know why. too. but the
cure is—for us at least—more trouble than
it's worth

As we walked, we swung our arms vig-
orously as directed to by the instructions—
apparently that activates some kind of tiny
pendulum-type switch inside the watch
that is part of the pedometer. From t/me to
time. even though we had not activated the
pacer (which is supposed to give youa beat
to kecp up with, sort of like the zalley-
slave drummer in Ben Hur ... or was it
Spartacus?) the watch emitted a beep. Al-
though it occurred only sporadically, the
sound seemed to be tied somehow to our
sieps. Oh well, we'd check up on what it
meant when we got back inside and could
reread the instructions.

We discovered that things were not go-
ing as smoothly as we had thougint when
we paused in our exertions to check with
the watch on how far we had gone and how
much energy we had expended. We knew
we’'d walked more than 28 steps! And. we
hoped, we'd used more than two calories
in getting to where we were. It centainly
felt that way. Wait a minute ... the watch
had beeped at us only a few times ... about
fifteen times, to put a number on it. Now. if
one complete arm swing equals two steps

Aha! Those beeps were indicative of
arm motions of sufficicnt magnitude to
activate the pedometer (which really
doesn't measure steps, of course, but mea-
sures arm swings instead). But why did
they occur only sometimes ... and why
were the readings from the watch so low?

Standing still. we experimented. And
we discovered that you really have to pump
your arins energetically. like the pistons of
an old steam locomotive. to get through to
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the watch. You have to put more effort into
moving your arms than you do into moving
your legs! We like to think that when we go
out walking we do so pretty energetically.
but apparently our normal exertions
weren't good enough for the Calorie
Watch. It wanted more! Well. we’ve gone
to some pretty fas extremes in the name of
GIZMO. but disiocating a shoulder to get
a dinky little pedometer to work is above
and beyond the call of duty! We're not
prepared to go that far!

If you want to know how well the Calo-
riec Watch calculates the energy you burn
in walking or jogging—or in just standing
still and swinging your arms back and
forth hard enough to rcgister on the
watch'’s innards, which can use up plenty
of calories in itself—you’l have to find out
for yourself. We couldn’t push ourselves
that hard! ||

AUDIO CASSETTE
(Continued from p-age 6)

We have since discovered that a tactoid
(from the Greek taktos. “elongated™) is a
narrow elongated particle. Presumably.

ones. Nano tactoids, then, are tiny needle-
shaped particles which. says That's, per-
form much better in terms of their magnet-
ic capabilities and signal-to-noise ratio
than do larger. rounder ones. The end re-
sult 1s a very smooth surface that permits
close contact with the magnetic record and
playback heads and keeps tape noise
down. We'll buy that. Maybe the “*dynam-
ic” has something to do with dynamic
range.

The other tape-surface innovation in the
Suono cassette arises from the binder used
to hold the magnetic particles on the sur-
face of the plastic tape. The ultra-fine nano
dynamic tactoids, because of thejr micro-
scopic size. would tend to clump'together
if left to themselves, and that could inhibit
the dynamic range of the tape. The Suono
binder overcomes that problem: it “'is
comprised of a multi-functional polymer
which has two apparently inconsistent
functions that prevent such fine magnetic
particles from cohesion with their own po-
larities and simultaneously firmly couples
the magnetic material and the polymer by
a cross-linking function.™

good! And. you know what? To our ear. at
least, it is very good. We transferred
portions of several CD’s to a Suono cas-
sette—selections from the Charles Dutoit
The Planeis and Sir Neville Marriner's ver-
sion of The Sorcerer’s Apprentice, a cou-
ple of our favoritc test passages. We also
broke out our Telarc /8/2 Overture—the
one that blew the cone out of one of our
woofers a couple of years ago when the
cannons started firing—and transcribed
some of that as well.

The results were fine. With Dolby C
noise reduction we could discern no tape
hiss. even during inter-sclection inter-
ludes, and the dynamic range of the origi-
nal recordings was well preserved (the
literature says you can easily go 6 db into
the red with this formulation with no ap-
parent ill effects). No audible distortion, of
course. We’ll have to leave a precise analy-
sis of how the Suono tape performs to
others who have the equipment to measure
its response, but to us it sounded very nice.
The price is a little steep for everyday use,
but for special occasions Suono sounds
like the way to go. Just ignore all the hy-

narrow particles can be ordered. or lined
up, better than icoacervate. or lumpy

Whew! But. as long as it works ... perbole ... and don’t let the Tactoids get
With all that, the tape had better be you. i

ELECTRONICS WISH LIST

Is It Live,orisit... ?

What might be the ultimate remote control has been announced by Memorex
(P.O. Box 901021, Fort Worth, TX 76101). Its CP8 Turbo remote allows users to
pre-program the operation of every component in their systems so they can be
operated by remote control even when there's no one present. For example. the
unit’s 16-event programmability permits you to program the TV to come on at 6:30
every morning (o serve as a wakeup alarm. or to have the CD player start up at 5:45
in the evening as you arrive home from work ... and then turn off and have the TV
come o1 s0 you can catch the news. The CP8 Turbo can learn the infrared codes of
eight audio or video components and has @ memory capable of holding 156
commands. Thirty-five programmable sequences of up to 48 steps are permissi-
ble. The unit also includes a QTR (Quick Timer Recording) switch that allows
“quick record” programming with durations settable in 15-minute increments.
Just remember though, before you go out. to leave the remote pointed at the
equipment it’s to operate. Price: $119.99.

CIRCLE 56 ON FREE INFORMATION CARD
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Amp with Meters

For those occasions when LED’s are not enough. AudioSource (1327 North
Carolan Avenue. Burlingame. CA 94010) has an amplifier with a pair of two-stage
output meters on its {ront panel. The AMP One amplifier is rated at 60-watts-per-
channel. and is bridgeable with the flick of a switch to 170-watts (mono) into a
load of four or eight ohms. Frequency response is stated as 20 Hz to 20 kHz 0.5
dB. with a signal-to-noise ratio of 110 dB. The amplifier uses a toroidal power
transformer for high current-transfer. and includes a switchable “soft clipping”
feature to reduce distortion caused by loud transients. There are separate high- and
medium-level line inputs to accommodate such high-output devices as CD play-
ers. and individual left- and right-channel output-level controis assist in system
balancing. Price: $299.

sMemorex Remote Control

AudioSource Amplifier CIRCLE 57 ON FREE INFORMATION CARD
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Many people don’t require a full-blown computer word-processing system (0
get their letters out. A state-of-the-art typewriter will do the job very nicely. thank
you. AEG Olvmpia (3140 Route 22, Box 22. Somerville, NJ 08876-0022) has
what they need. The Personal Writer. 1argeted for business typing in a corporate or
home office, is an clectronic typewriter that features such niceties as multi-line
correction with “word delete.” margin- and tab-format memory. bold and under-
score printing., and proportionzl spacing. Additional features include automatic
decimal tabulation, centering, automatic carriage return, and automatic para-
graph indent. The carriage can accept 15-inch-wide paper or envelopes, and the
unit can print at speeds of 20 characters per second when connected to a computer
via an optional parallel interface. Also available as an option is an 80.000-word
spelling checker. Price: $499 (typewriter), $99 (parallel interface). $129 (spelling

checker).
CIRCLE 58 ON FREE INFORMATION CARD

Sound in a Suitcase

If you’re tired of tinny littlz sounds coming out of the headphones of your
personal stereo when you travel, or from a minuscule pair of exiernal speakers,
Cambridge SoundWorks (154 California St.. Newton. MA 02158) has a high-
performance traveling speaker system that comes with its own suitcase. The
Model Eleven consists of a miniature three-channel amplifier (36 watis total
output power), a pair of compact two-way satellite speakers. and a BassCase,
which is an **acoustically correct” woofer enclosure that both reproduces low bass
sound through a seven-inch acoustic-suspension driver and doubles as the sys-
tem’s carrying case. The Mode! Eleven, which weighs 23 pounds and measures
16~ x 19% X 6% inches, can be powered by any source of AC—domestic or
foreign—or from 12 volts DC. Plug in a portable CD or tape player and you're all
set to go ... unless you're already on your way! Price: $599.

CIRCLE 59 ON FREE INFORMATION CARD

VHF Marine Transceiver

When you think of Radio Shack {One Tandy Center. Fort Worth, TX 76102) you
usually don't think of marine radios. although the company has been marketing
them for some time now. The {atest in the lin¢ is the MTX-/0/. Designed for both
pleasure boats and commercial craft. the transceiver provides 54 transmit and 99
receive channels. including nine designated weather channels. The small FM unit
has two power-output settings: onc-watt for normal communications, and 25 watts
foremergency or long-distance use. Other features include frequency-synthesized
PLL. tning. adjustable squelch, and an emergency Channel-16 priority button. A
three-inch speaker is built in. and a jack for an external speaker is provided. A
“universal” mounting bracket makes the unit easy to install. The MTX-101 is
accepted and certified by the FCC. and an FCC license application ts included
with the transceiver. Price: $229.95.

CIRCLE 60 ON FREE INFORMATION CARD

Surge Suppressor/Switch

To protect personal computers and their peripherals from the potentially devas-
tating effects of power surges. lntermatic {Intermatic Plaza. Spring Grove. IL
60081) offers the Electra Guerd 41 multi-outlet power-control center. Sized to fit
beneath the base of a video monitor, the device can respond within a billionth of 4
second to prevent dangerous voltage surges from damaging equipment plugged
into it. The Electra Guard 41 has five outlets. and tive switches located on the front
panel to control various combinations of plugged-in devices. In addition. two
auxiliary switches provide power to specitic components and a master on/oft
switch controls the entire system. Finally. focating the unit beneath a computer
system’s monitor can aid in minimizing glare and improve the viewing angle
Price: $89.95.

CIRCLE 61 ON FREE INFORMATION CARD

AEG Olympia Typewriter

Cambridce SoundWorks Portable Speaker System

Radio Shack Marine Transceiver
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Timely Phone

Touch the top of the Ticktalk phone briefly and it will tell you the time. Rather, it
will announce the time in its own voice. Touch it longer and it will tell you what
time the phone's built-in alarm is set for. And when the alarm goes off, Fun
Producis’ (2937 Shattuck Avenue. Suite 201, Berkeley, CA 94704) new see-
through phone plays music—your choice—through its base. To turn off the alarm,
just touch the phone. There’s also a ten-minute snooze control, making the phone
great for bedside use. And, to jazz things up even further, when the phone rings
five neon lights in its interior flash at you. Some fun! Price: Under $100.

CIRCLE 62 ON FREE INFORMATION CARD

Cordless Headphones

Unlike some cordless headphones that can be used only with devices equipped
with headphone jacks, a new cordless headphone trom Arkon (11627 Clark St.,
Suite 101, Arcadia. CA 91006) works regardless of whether or not the audio
source is so equipped. The model /R-200 Infrasound cordless headphone can, of
course be plugged into the headphone jack of a TV, CD player. receiver, or other
device. But if no jack is available. a microphone that can be placed in front of the
unit’s loudspeaker (running almost inaudibly) picks up the sound and relays it to
the headphones’ transmitter. The lightweight (four-ounce) headset features
cushioned earpieces having a frequency response ot 30-18,000 Hz and contains its
own built-in on/off/volume control. A switch allows the listener to use the phones
in either their normal monaural mode or to hear synthesized siereo. The system’s
transmitter features a horizontally-oriented LED array that provides a usable range
of 250 square feet. Price: $79.95.

CIRCLE 63 ON FREE INFORMATION CARD

Portable Car CD Player

Sony’s (One Sony Drive. Park Ridge. NJ 07656) D-/80K Touring Discman is a
portable CD player designed especially for automotive use. The unit incorporates
an anti-shock dual-damping suspension to prevent vibrations and road shocks
from affecting the tracking and pickup mechanisms. An auto-tracking recovery
mechanism disengages the laser during harsh bumps and then, when things have
quieted down, returns it to its last position. The unit becomes part of a car’s audio
system through an adapter that slips into the car-stereo’s cassette slot. taking the
place of a tape. For ease-of-use while driving, it has oversize function controls and
an orange-backlit display and play key. The D-180K is supplied with a DC cable
for connection to a car’s cigarette-lighter receptacle. and comes with an AC
adapter as well for home usc. Portable power comes from a rechargeable battery
pack or from four “AA”-size cells. Both wired and wireless remote controls are
available as options. Price: $269.95.

CIRCLE 64 ON FREE INFORMATION CARD

Sony CD Piayer

Fuzzy Camcorder

Its horizontal design is not the only thing distinctive about Fisher's (21350
Lassen Street. Chatsworth. CA 91311-2329) new FVC-880 8mm camcorder.
Inside. the camera’s automatic iris and autofocus circuits use a néew concept
known as “‘fuzzy logic”™ to evaluate focus and lighting conditions. Fuzzy logic
adds to the binary “yes” and *"no” conditions a *“maybe” state, for more accurate
results than might be possible with conventional sensing circuitry. Fisher claims
the new-style logic provides taster focusing and improved video reproduction in
difficult backlit situations. The camcorder’s horizontal layout allows it to be held
firmly with two hands for more stable images. and also permits more convenient
access to controls when the camcorder is used for dubbing or playback purposes.
The 1.7-pound unit includes a 6:1 variable-speed zoon lens with macro focusing,
six shutter speeds. flying erase head, digital title insertion, and a four-lux sen-
sitivity rating. Also featured is a wireless remote control. Price: $1299.95.
Fisher Camcorder CIRCLE 65 ON FREE INFORMATION CARD
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MIDI Synthesizer/Recorder Keyboard

Kawai America’s (2055 East University Drive, Compton, CA 90220) new
FS680 keyboard is a five-octave. MIDI-equipped unit that has full-sized keys and
can serve both the professional and the complete novice. For the experienced
musician. the unit offers advanced programmability at every level (tones, accom-
paniments, ad-lib phrases, etc.). For the beginner, the keyboard’s One-Finger Ad-
Lib feature allows him to call upon a library of 1700 musical riffs in all styles; as he
becomes more proficient he can program his own. A 16-bit PCM sound-genera-
tion system provides a choice of 100 different full rhythm-section accompani-
ments. as well as hand percussion effects and auto-accompaniment. Price: $399.
CIRCLE 66 ON FREE INFORMATION CARD Kawai Keyboard

Ten-Band Graphic Equalizer

The Soundshaper 3/0 from ADC (707 E. Evelyn Avenue, Sunnyvale. CA
94086) is a ten-band (-octave) graphic equalizer featuring 15 dB of boost or cut per
channel. With its built-in pink-noise generator and the omnidirectonal micro-
phone supplied, the unit can automatically configure itself to provide flat response
in any listening area. Manually operated slidcrs allow you to further tailor sound
quality to your own taste. A vacuum-fluorescent display provides a readout of a
ten-channel real-time spectrum analyzer; the sensitivity of the analyzer can be ADC Equalizer
adjusted to provide a usable display at any signal level. With two tape-monitor
record/play loops. the unit can also be used to customize cassette recordings made
through it. The rack-mountable equalizer has a signal-to-noise ratio of 100 dB,
and includes a switchable 18-dB/octave infrasonic filter. Price: $199.95.
CIRCLE 67 ON FREE INFORMATION CARD

Two-Way Tape Winder

Many of today’s VHS VCR s keep the tape at least partially loaded—in contact
with the head drum—even when fast-forwarding or rewinding. If you do a lot of
shuttling back and forth, that can lead to unnecessary wear on both the tape and the
head. A rewinder such as Ambico’s (50 Maple Street, P.O. Box427. Norwood, N.J
07648-0427) V-0759 mode! can eliminate that source of potential trouble by
allowing you to rewind or advance your tapes outside the deck or camcorder. The
Ambico winder uses a belt-drive system and includes a resettable counter to help ~ Ambico Tape Winder
you reference specific points on a tape. To further extend the life of your tapes, the
V-0759 features an end-of-tape cycle that slows the winder as the end of a tape is
approached to prevent stretching or tearing. Price: $34.95.

CIRCLE 68 ON FREE INFORMATION CARD

Capacious Business Organizer

What sets the Casio (570 Mt. Pleasant Avenue. P.O. Box 7000, Dover. NJ
07081) B.O.S.S. (Business Organizer Scheduling Syvstem) SF-9000 apart {rom
other organizers in the Casio line is its ability to use cxpansion cards. There are
four cards currently available: a 64K memory-expansion card. a financial/legal
spell-checker, a medical spell-checker, and a “plain-vanilla™ electronic diction-
ary. The unit, which features a familiar QWERTY-style keyboard layout, also has
the ability to transfer information to (and from) other B.O.S.S. models using an
accessory cable included with it. and to communicate with IBM-format and
Apple Macintosh computers through optional softwarc. Among the organizer’s Casio Organizer
other features are 64K of built-in RAM: a six-line. 32-column display: separate
business-card library and telephone directory: memo function: and a side-by-side
two-month calendar display with schedule and daily alarms. Price: $299.95.
CIRCLE 69 ON FREE INFORMATION CARD

Picture Phone

Kids who are 100 young to leok up and dial telephone numbers can still make
calls to their friends, relatives. and emergency services using the Little Operator
PS-770 telephone from Plavskool Electronics (Harborside Financial Center. 400
Plaza Two. Jersey City. NJ 07311-3962). Each of the phone’s large pushbuttons
holds a colorful. easy-to-understand picture (police ofticer. ambulance. grand-
parents) representing a number that has been programmed into the device’s
memory by an adult. For more personal calls. the drawings can be removed and
replaced with photographs of friends and others. Price: $39.99.

CIRCLE 70 ON FREE INFORMATION CARD Playskool Telephone
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“Collectors’ Edition” Audio System

Celebrating 35 years in audio, Maraniz (PO Box 2066, Aurora, IL 60507) is
producing a limited-production Collectors’ Edition audio system featuring a full
complement of gold-finished components and a personalized registration for each
purchaser. The system, available in either oak (LSX 3590) or black lacquer (LSX
3514) finishes, includes a six-disc multi-play CD system, a digital tuner, an auto-
reverse dual cassette deck. a semiautomatic turntable, a seven-band graphic

equalizer. and a set of two 12-inch three-way speaker systems. Price: $2000.
CIRCLE 71 ON FREE INFORMATION CARD

Emergency Helper

Member Alert Corp. (236 Highway 30 West. Mechanicsville. 1A 52306) has
announced what it calls *the ultimate personal emergency response system of the
*90s," the Member Alert System. The system consists of one to four personal link
transmitters (PLT’s), a member terminal unit (MTU). and a professionally staffed
response-alert center. The personal link transmitter is a waterproof, miniaturized
digital transmitter designed to be worn on the wrist like a watch. Should the
wearer require assistance, he presses a button on his PLT and a signal sent to the
MTU gets the response-alert center on the line. Within seconds the voice of a
professional helper is heard from the MTU's loudspeaker, and a sensitive micro-

phone allows it to pick up voices even from across the room. Price: Unannounced.
CIRCLE 72 ON FREE INFORMATION CARD

Tasteful Car Radio

One of the more irritating problems in driving across the country is locating
radio stations you can stand to keep you company. Technics (One Panasonic Way,
Secaucus, NJ 07094) can help you with its CQ-ID90 car radio. A ROM in the
ner is programmed with the frequencies and call letters of 4500 AM and 4900
FM stations from more than 5100 U.S. cities. The stations are divided into six
categories: classical. jazz, rock, easy listening, country & western. and all-talk.
You indicate your musical preference, where you are. and in which direction
you're travelling, and it will keep you supplied with your favorite type of program
material. There’s also a full-logic cassette deck with Dolby-B and -C noise
reduction, and provision for connection to a CD changer. Price: $799.

CIRCLE 73 ON FREE INFORMATION CARD

Look Ma, No Cartridge!

If you're concerned about wear and tear on your irreplacable—now that they
have been supplanted by CD's and cassettes-—black-vinyl records, Finial Tech-
nology (707 East Evelyn Avenue, Sunnyvale. CA 94086) can put your worries to
rest with its LT-/ cartridgeless laser turntable. There is no record wear because the
only thing that touches the disk’s surface is a beam of laser-generated light. The
turntable also includes a noise blanker to remove clicks and pops. and an optical-
system cleaner 10 keep the light-beam apparatus in peak working order. Using a
three-beam tracking system. the laser beam can be positioned to within Yo the
thickness of a human hair and allows good tracking even on moderately warped
records. A microprocessor controls the speed of the turntable system, memorizes
cut boundaries, and tracks the record. Speed is adjustable from 30 to 50 rpm. If
you're concerned about wear and tear on your old srvlus, note that the LT-1’s laser
can provide more than 10,000 hours of use—more than (wenty times the life of a
conventional stylus. Price: $32,000.

CIRCLE 74 ON FREE INFORMATION CARD

Seven-Channel Amplifier ... Plus!

Not only does Yamaha’s (6722 Orangethorpe Avenue, Buena Park . CA 90620)
seven-channel DSP-A700 contain two 60-watt amplifiers and five 15-watt ones,
but built into it as well is that manufacturer's “Digital Sound Field Processor”
circuitry. That innovation offers 12 preset listening environments and the ca-
pability for 21 user-programmed variations on those. Of course. there's Dolby Pro
Logic Surround, as well. Among its other features, the DSP-A700 counts an on-
screen (video) display, *“pre-out™ terminals for all effects channels, front-panel
microphone jacks, and a “teachable™ remote control. Price: $1099.

CIRCLE 75 ON FREE INFORMATION CARD



History,” the Roman encyclopedist

Pliny recorded the appearance of
small shafts of light clinging to the masts
of ships and the javelins of soldiers on
sentry duty. He called the manifesta-
tions “stars,” and, like most cther stars,
they came out at night. Sometimes, the
lights would hop from place to place
like little iluminated birds. And some-
times, they would make a soft sound
that resemblec ¢ human voice.

And on rare occasions, in the early
evening the drcanny lights would
come to rest on a person’s head and
form what was later termec a “natural
bedtification.” Such luminous circles,
much like saintty halos, were consid-
ered a fortunate prognosis and a sign
of good luck.

I n the second book of his “Natural

Point Discharge. Where these visita-
tions from another dimension, or per-
haps a collection of hallucinctory
episodas? It certainly sounds like i, but,
in fact, what Pliny describes is neither a
supernatural cpparition nor

some bizarre visual itlusion. It is

Is it a disembodied soul,
an omen, or a spectacular
natural phenomenon?

BY STANLEY A. CZARNIK

lightning, generally speaking, is a high-
energy luminous sphere with the ability
to suspend ifself and move freely about
in the air. St. EImo’s fire requires some
sort of material electrodz. There are,
however, several accounts of some-
thing similar to ball lightning develop-
ing from a St. Elmoss fire-lLke discharge.

Clearly, the unlverse is under no obl'-
gation to adhere to our ohysical classi-
fications.

Body of the Saint. The origins of myih
and folklore are often complex and
contradictory. And the cevelopment of
the St. Eimo legend is nc exception. Ac-
cording to some accounts, St. EImo’
fights were named after the martyred
Bishop Elmo of Gaeta, which is located
on the west coast of Italv. Or, the name
may also be a corrupticn or mispronur-
ciation of St. Erasmus, the patron saint of
Mediterranean sailors. On the other
hand, some mariners came up with a
differant name entirely, like St. Peter or
St. Nicholas.
The Partuguese designation
is. simply, Corpus Santos, or



