Build a Super-Simple Laser Power Supply 4784

Popular Electronics

Make a Mac The Electronic
Get a better, more expandable machine, Dragonﬂy
and save some cash in the bargain, when Turn pieces of piezo-

you build your own Macintosh computer electric film into a fun-
: to-build, fun-to-use
conversation piece

Py -
£ A7 Sy F

All About
Receiver
Sensitivity
Find out what those

receiver-sensitivity
specs really mean

Build the Socket Sentinel
A surge-protected, “smart”’ power strip
that let’s you use one device to control
up to three others

What Do Electrical

Engineers Do?

Is a career as an electrical engineer
right for you? After you read this
article, you may be better able to
answer that question

09 3 NEW COEER H FES
SRSFUS, FactCards 237 GRAND AUE 570
33.75 CANADA |N THIS ISSUE ALRORA, IL E0508
09128"48784'"" 7

WWW_ameraaanadieohietary com


www.americanradiohistory.com

r------------------------------------------------‘

Electronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

D BP248—TEST
EQUIPMENT CON- -
STRUCTION
$5.95. Details con-
struction of simple, in-
expenstve, but ex-
tremely useful test
equipment. AF Gen, | ln- "
Test Bench Ampl, Au- LR I
dio Millivoltmeter. Tran- | TR
sistor Tester and six _=—
more.

Tost Equipment
Construction

[1BP263—A CON-
CISE INTRO TO
dBASE ..... $6.95. The
dBASE series of pro-
grams are probably the

best known database :

programs for micro-
computers. This book
15 designed to help you
get started working
with them.

[1BP267—HOW TO
USE OSCILLO-
SCOPES AND
OTHER TEST EQUIP-
MENT ..... $6.95. Mas-
tering the oscilloscope

t is not really too difficult.

. This book explains all
| the standard controls
and functions. Other

~_ "_ equipment ts also de-

scribed.

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

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

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

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

1 PCP102—iNTRO-

Digtta Audio
Projects

(2=

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

PROJECTS ...

and analyzer.

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

[1BP247—MORE
ADVANCED MIDI &
$5.95.
Circuits included are a
MIDI indicator. THRU
box. merge unit, code s
generator, pedal, pro- @
grammer, channelizer,

[7] BP251—COMPUT-

ER HOBBYISTS
HANDBOOK
$8.95. A wrapup of ev-
erything the computer

hobbyist needs to :
know in one easy to

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

e ] BP257—INTRO TO
AMATEUR RADIO .....
$6.95. Amateur 1s a
unigue and fascinating
hobby. This book gives
the newcomer a com-
prehensive and easy to
understand guide to

the subject.

DUCING DIGITAL AU-
DIO ... $9.95. Covers
ali kinds of digital re-
cording methods—
CD. DAT and Sam-
piing. Bridges the gap
between the technician
and the enthusiast.
Principles and meth-
ods are explained.
[1PCP108—COM-

= PUTERS AND MUSIC
... $9.95. Explains the

basics of computers
and music with no pre-

®vious knowledge of
# computers needed.
& Covers types of music

software and explains
how to set up your own
computer music stu-

gle source.

dio.

[ BP195—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject written lor the professional engineer. electronics enthusiast. or others
who want 1o know more before they buy. 8 x 10 in.

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

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

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

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

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

[0 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.

[) BP233—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

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

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

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

1 BP42—SIMPLE LED CIRCUITS..... $5.50. A large selection of simple applications
for this simpie 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.

O 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.

[J BP45—PROJECTS IN OPTOELECTRONICS..... $5.50. Includes infra-red detec-
tors, transmitters, modulated light transmission and photographic applications.
[1BP185—ELECTRONIC SYN-

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

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 ot
about electronic music synthesis in the
process
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Learn about laser operation with this easy-to-build, low power, laser-tube power-supply circuit
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EDITORIAL

THE DIGITAL GUESSING GAME

The lines are being drawn for a battle that seems sure to
reshape the home-recording marketplace. We don’t know who
will win, but it's a good bet that at least some consumers will
be among the losers.

To bring you up to date: For years, the Philips-developed
compact cassette has been the dominant medium for home
recording and for portable audio. While that medium is not
without significant flaws (a high noise level, for one), its
convenience has made it an overwhelming success, at least
among non-audiophiles.

its success was so complete that compact cassettes even
withstood the introduction of the CD. Using digital techniques,
that non-recordable medium offered audio quality that could
not be matched by tape or vinyl. CD’s soon replaced records
on the shelves of most stores, but they did not replace
compact cassettes. For many consumers, the compact
cassette’s convenience, especially for portable use, was more
important than the CD’s superior sound quality.

Perceiving a need that may or may not exist, the electronics
industry began to look for a new product—one that would
combine CD-like sound with compact-cassette-like
convenience and recordability. The first entry was digital audio
tape (DAT), an audiophile-quality product with a price tag to
match. Then, this past winter, Philips introduced the more
modestly priced digital compact cassette (DCC). Now, Sony
has announced a third recordable digital medium, the Mini
Disc (MD). For a full report on the MD, turn to page 39.

The stage is now set for a three-sided format war beginning
sometime next year when DCC and MD hardware arrives on
stores shelves. All three formats have their advantages, and
drawbacks, so only time will tell which will survive; although if
consumer confusion (not to mention the fear of getting stuck
with obsolete and non-supported hardware) is high enough,
it's possible that ultimately none may make it.

The consumer-electronics graveyard is filled with products that
though highly touted at first, failed due to consumer apathy,
consumer confusion, inadequate marketing, or just poor
performance. Whether DAT, DCC, and/or MD will join the
quadriphonic amplifier, the 8-track tape deck, the CED/VHD
videodisc player, and the Beta VCR in the backs of unlucky
consumer's closets is still anyone’s guess.

S .

Carl Laron
Editor

WWW.amerocaanadieohigetary. com
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Premium quality metal
tape in C-60 cassettes
(30 min. per side). One
of the finest "brand-name”
tapes on the market, in

hear the difference. A real bargainl
CAT# C-60M $1.25 each - 10 for $10.00

Dip P.C. Pushbutton
ITT Schadow Digitast
Series SE
S.P.D.T. momentary é?’
pushbutton. Mounts in (f
14 pin DIP configuration.
Designed for low current switching appli-
cations. Grey keycap is 0.68" X 0.67".
CAT # PB-28 $1.00 each
10 for $9.50 + 100 for $85.00
Pushbutton Switch
SMK Manufacturing i o)
0.47* square black pushbutton. ¥I5]
SPST normally open. 4 p.c. pins
for mounting. Ideal for low current
switching applications. CAT# PB-29
5 for $1.00 - 100 for $15.00
Rotary BCD Switch
EECO # 2310-02G \ .-‘;ﬂ
BCD 10 position t*» =,
rotary switch. DIP configuration fits In
standard 8 pin |.C. socket. Right angle
style. Screwdriver actuation. 0.42* cube.
CAT# RDIP-2 $1.75 each
10 for $16.00 - 100 for $145.00
Miniature Toggles
Rated: 3 amps @ 120 Vac
S.P.D.T. (ON-ONj P.C. mount
CAT# MTS4PC $1.00 each
10 for $9.00 - 100 for $80.00
S.P.0.T. (ON-ON) solder lugs »
CAT# MTS4 $1.35 each
10 for $12.50 - 100 for $110.00
D.P.D.T. (ON-ON) solder lugs
CAT#MTS-8 $1.75ea. 10for $15.00
D.P.D.T. (ON-ON) P.C. mount
CAT# MTS-8PC $2.00ea. 10 for $17.50
TELEPHONE KEYPAD

12 button telephone

keypad. Ivory finish. CiE i,
283" x22°x0.58" thick. EEF
Matrix encoded. ;.F RE
Ideal for telephone or LE';E’_E
security keypad. -

TRW/Optron # OPB5447-2

IR emitter/sensor pair in l;f;’
Rectangular package with ¢, o
28" color coded leads. s
CAT# OSR4 2for $1.00

Highest Quality Metal
C-60 Cassettes (Erased)

durable, clear plastic transport mechanisms.
Recorded and bulk erased, the record-protect
tabs have been removed and therefore, need to
be taped over to re-record. Audiophiles will ap-
preciate the wide dynamic range of this tape. If
your cassette deck has a "metal” setting you will

CAT # KPT-1$1.00 each + 10 for $9.00
OPTO-SENSOR

The “train®
part of the
“LITE
TOUCH" =
touch dimmer,

hook-up diagram and inst

HOTOFLASH
CAPACITOR

Rubicon CE
210 Mid 330 Vot
photoflash T
capacitor.
0.79" dia.
X 1.1* high. These are new
capacitors that have been
prepped with 1.4" black and
red wire leads soldered to the
terminais. CAT# PPC-210
$1.25 each - 10 for $11.00
100 for $100.00
Large quantities avaitable.
Call for pricing.

RECHARGEABLE
BATTERIES

6 Voit 1 Amp/Hour

Japan Storaga Battery Co.
Portalac 13

# PEBVI G

6 Volt 1 Ah

rechargeable

sealed lead-acid

(gell call). 2" X 1.635" X 2" ht.

Batteries are pdrepped with 57

black and red leads terminat-

ad with 2 pin connector.
CAT# GC-51 $4.75each

10 for $42.50

Nickel-Cad

&s [l

AAA SIZE  $1.50 each
1.2 volts 180 mAh
CAT# NCB-AAA

AA SIZE  $2.00 each
1.25 volis 500 mAh
CAT# NCB-AA

AA SIZE  $2.20 each
WITH SCLDER TABS
CAT# NCB-SAA

C SIZE $4.25each
1.2 volts 1200 mAh
CAT# NCB-C

D SIZE $4.50 each
1.2 volts 1200 mAh
CAT# NCB-D

Call Or Write For Our

Free 64 Page Catalog

Qutside the U.S.A. send $2.00
postage for a catalog.

when connected to any lamp, will turn it on
and off and change the brightness level when
any matal part is touched.
wiring harness that originally connected this
to the 'amp, but we can provide a simple

solid-state circuitry is contained in a thermo-
piastic box 1.91" X 3.11" X 0.835".
CAT# DMR-1 $3.50 each

We don't have the

ruction sheet. The

Microswitch #5541
Tiny, solid state switch %
reacts instantly to

proximity of magnetic fieid.

Operates at extremely high speeds, up to
100 khz. Case size: 0.12° X 0.17" X 0.06"
thick. 4.5 Vdcto 24 Vdc supply voltage.
10 ma. sink type digital output. Operating
gauss - 1510 40. P.C. leads.

CAT# HESW-2 75¢ each - 10 for $6.50
100 for $60.00 « 1000 for $500.00

Quality, double-sided

3 1/2" diskettes. These | —|
diskettes were recorded, o~

but never used. Flip the foo
write-protect 1ab to off Anaiaimai
position and use foryour | | L ||

own data storage
at a fraction of the cost of new diskettes.
CAT#DTS-1  $1.00 each - 10 for $9.00

AUDIO SLIDE POT

Dual 1K audio.
31/2" long, 2 1/2" slide
CAT# ASP-1KD
Reduced to 50¢ each
100 for $40.00

-

6 foot BLACK, SPH-386 jack to 3 prong

molded A.C. plug. Fits most computers,

computer terminals and test equipment.
CAT# LCAC-C6 $3.00 each

New compact flash
assemby from a
U.S. manufacturer of
cameras. Operates
on 3 Vdc and measures I 11 T)
21/2"x 1 1/4". ideal for use as a strobe,
warning light or attention getter. Includes
hook-up diagram. CAT# FSH-1 $3.75 each
10 for $35.00 * 100 for $325.00

Electriko # SIL-101 - Experiment with infrared sensors with
these outdoor security lights. Contain lots of interesting
components, and IR detector, photoresistor, relay,
transformer, IC's, voltage regulator, capacitors, trimpots
and other goodies. Returmed to the distributor for variety

of reasons, we've found that most of them work to some
extent: We don't want to test them and would prefer to

sell them "as-is* at a greatly reduced price. Mounts to any
standard electrical junction box. Infrared sensor detects
movement up to 65 feet and turns on lights. Sensor can be
adjusted for sensitivity and duration of lighting. The position
of the sockets and the infrared sensor can be easily adjusted.
Will handle two 150 watt PAR 38 lamps. Suitabie for wet locations.
Bulbs notincluded.CAT# IL-101

HALL EFFECT SENSOR P.C. RELAYS

$7.50 each

The following ~
relays all have |~ =%
p.c.pinsfor |

bothinputand .,
output as well

as quick-connect terminals
on the output. 1.5" X 1.05"
X 1.08". UL & CSA listed.

12 Vdc, SPDT
Potter & Brumtield #
T91R5D22-12-02
12 Vde, 155 ohm coil,
Normally open contacts rat-
ed 20 amps.Normally closed
contacts rated 10 amps.
CAT# RLY-31 $2.50 each
10 for $22.50

12 Vdc, SPSTN. O.
Potter & Brumtield #
T91R5D22-12-01
12 Vdc, 155 ohm coil,
S.P.S.T. normally open con-
tacts rated 30 amps.
CAT# RLY-32 $2.00 each
10 for $18.00

RED CAT#LEDA
10 for $1.50 - 100 for $13.00
GREEN CAT# LED-2
10 for $2.00 + 100 for $17.00
YELLOW CAT#LED-3
10 for $2.00 + 100 for $17.00
FLASHING LED
W/ built in flashing circuit
5 volt operation. T 1-3/4

Gmm T e
RED $1.00 each
CAT# LED4 10 for $9.50

GREEN $1.00each
CAT# LED-4G 10 for $9.50

YELLOW  $1.00 each
CAT# LED-4Y 10 for $9.50

LED HOLDER

Two piece holder. @ (=]
CAT# HLED 10 for 65¢

FAX (818) 781-2653 « INFORMATION (818) 904-0524

Minimum Order $10.00 « All Orders Can Be Charged To Visa, Mastercard
Or Discovercard « Checks and Money Orders Accepted By Mail « California, Add
Sales Tax * Shipping And Handling $3.50 for the 48 Continental United States -
All Others Including Alaska, Hawaii, P.R. And Canada Must Pay Full Shipping «
Quantities Limited « No C.O.D. « Pnces Subject to change without notice.

L.E.D. FLASHER KIT

Two L.E.D.’s flash in
unison when a 9 volt
battery is attached.
This kit includes a
p.c. board, all the pants
and instructions to make a simpie flash-
er circuit. A quick and easy project for
anyone with basic soldering skilis.
CAT# LEDKIT  $1.75 per kit

L.E.D. CHASERKIT

Build this variable
speed led chaser.
10 leds flash
sequentially at

whatever speed\J
you set them for.

Easy to build kit Includes pc board,
parts and instructions. Ideal for special
lighting effects, costumes, etc. Oper-
ates on 310 9 volts. PC board is 5" X
2.25°. A great-one hour project.

CAT# AEC 3$6.50 each

STEPPING MOTOR
CONTROLLERKIT

Learn about

stepping < m_} -~
motors while A_\}w’
building this =

simple circuit.

Includes circuit board, stepping motor

and all parts except 12 Vdc power
supply. CAT# SMKIT $18.00 each

METRONOMEKIT

\17;

\'.nfs ‘EE.LI

This simple device can be set to click
from 20 to 1.000 beats per minute.
Easy to build, includes circuit board, all
compoenents and instructions. Oper-
ates on a 9 volt battery (not included).
CAT# METRO $3.75 each

PHOTO RESISTOR

1,000 ohms bright light. ?
16K ohms dark.
0.182" dia. X .08"high. 0.18" long leads.
CAT# PRE-7 2for $1.00
100 for $45.00 + 1000 for $400.00

VISA
—

(-0
MAIL ORDERS TO: ALL ELECTRONICS CORP « P.O. BOX 567 - VAN NUYS, CA 91408

CIRCLE 10 ON FREE INFORMATION CARD
WWW_ameroaaanadiohigetary com
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JUMPING SHIP?

Since 1966, except for a brief
period several years ago when
you tried to emulate a computer
magazine, | have been a faithful
subscriber to Popular Elec-
tronics because | enjoyed the
electronic articles and projects,
and columns such as Think
Tank, Circuit Circus, etc.

However, | have a bone to
pick with you. if t want to read
about computer language and
game software, such as fea-
tured in your Computer Bits and
Fun Software columns, | will buy
and read computer magazines!
t do not want to read computer
articles in my electronics maga-
zines, unless they are electronic
projects such as ‘A Telephone-
Operated Switch for your Com-
puter.”

Have you opened the door to
become just another computer
magazine, as you did a few
years ago? Is your memory so
short that you do not realize that
a second transition to a comput-
er magazine will end as it did
with your first transition, when
most of your subscribers des-
erted you?

if you insist on being comput-
er-oriented, | will join the throng
that will say “Aloha Oe” to Pop-
ular Eiectronics for the
second, and probably final,
time.

ALM.
Honolulu, Hi

Have no fear, the transistion you
speak about was done under a
previous ownership, and is a
move that we have no plans of
duplicating. We will continue to
cover computer software as it is
a topic that many electronics
hobbyists find interesting, but
we don't anticipate expanding
that coverage beyond what you
currently see.—Editor

PARTS AVAILABILITY?

I've been reading Popuiar Elec-
tronics for a few years now,
and | really like the projects that
appear in its pages. But | won-
der about the longevity of
availability of parts and circuit
boards for those projects.
Sometimes | look back at proj-
ects in older issues thinking
that, if | could stilt get the parts
and boards, | would like to build
them.

RWSB.

Richmond, CA

LETTERS

That depends on the project.
We have no control over parts
suppliers. Sometimes parts and
boards are available for years;
other times, just a few months.
Your best bet is to do your
research before you buy any-
thing, starting with the supplier
of the board and any spe-
cialized parts.—Editor

A HANDY PROJECT

Each month, Popular Elec-
tronics comes up with several
interesting projects, including
those in Think Tank and Circuit
Circus. About the best and
handiest project | have seen in
a long time was Charles Rakes'
“Sure-Luck Ohms” in the April
1991 issue. it's a great work-
bench addition. | was going to
hard-wire the project, but | was
glad that | sent for the PC board
(quite a few wires). I've worn out
two or three Radio Shack re-
sistor color code decoders.
(Even with the decoder, it some-
times requires a calculator.)
With the Sure-Luck Ohms Box
you just twist three knobs to
match the colors on the resistor,
press a button, and, presto, you
have the value of the resistor
shown in lights. if you know the
value you want, but don’t know
the colors, just turn the knobs
until the correct value lights up,
and you automatically have the
colors required.

The box is sitting by my
DMM, and | know | will get
much use from it.

B.M.
Gold Bar, WA

ELECTRO GUARD
INSTALLATION

Thank you for a fine magazine,
in general. However, | must
point out an error in the May
1991 Gizmo section that | feel
should never have been made
by someone qualified to write in
Popular Electronics.

A product calted Electro
Guard was reviewed, and an
alleged error in their installation
procedure was pointed out. |
have not seen their manual, but

the wording of the problem
leads me to believe that
whoever wrote the article
doesn’t understand how to wire
a service entrance box.

The author stated, “A figure
illustrating how the hookup is
done shows the hot wires con-
nected to breakers that are on
top of one another—that is, on
the same side of the incoming
line—rather than across from
one another.” With rare excep-
tion, all modern main panels are
set up with a staggered main
bus, which mechanically puts
two full-size adjacent breakers
on opposite sides of the line.
The exception that should be
pointed out is the possibility of
someone mistaking a Pig-
gyback breaker, or two slim
breakers found in some G.E.
and similar boxes, as “adjacent
breakers.” While they are cer-
tainly beside each other, they
are on the same side of the line.
i can only hope that the Electro
Guard manual is correct in its
pictorial diagram, because that
is what most people will tend to
use.

Personally, if | were to use
such a device, | would use the
red/black indicated wires on a
240-volt breaker so that when
the device trips or is turned off,
both sides of the Electro Guard
would be disconnected. The
possibility to back-feed one 120-
volt circuit with the other side of
the line under some conditions
could exist internally in the de-
vice.

Finally, | would like to point
out what | consider a major
philosophical question regard-
ing electronics hobbyists
repairing or working on their
own home wiring. As the old
saying goes, ‘A little knowledge
is a dangerous thing.” I am not
calling your readers dumb. | am
sure many of them could whip
my socks off in the knowledge
department. However, it is very
hard even for most people in my
business (professional electri-
cians) to keep up with this
equipment and how it should be
connected. Just learning the
N.E.C. requirements and local

WAL akhrerieainiadiahictary. com

rules is a staggering task. There
are even legal and insurance
implications: A fire or electrocu-
tion after performing your own
home wiring could result in a
shift of liability from the home-
owner's insurance carrier to the
homeowner. Is the risk worth it?
Hire a professional electrician
to evaluate and install equip-
ment like this. The service
entrance is no hobbyist or
weekend-mechanic proving
ground. It is hazardous to your
health.
LEY.
Cincinnati, OH

You're right. The installation in-
structions were, indeed, correct.
We couldn't see the internal
structure of our service panel,
and made incorrect assump-
tions based on what we could
see. We still installed the Elec-
tro Guard correctly, however,
because we measured for 240
voits between two convenient
breakers on opposite sides of
the box before we proceeded
with the installation. You are
also correct in saying that a
professional electrician wouldn't
make our mistake, and we like
your suggestion about installing
the Electro Guard across a 240-
volt breaker. However, the Elec-
tro Guard is sold as a
consumer-installable device (al-
beit with suggestions that a
professional may be needed). A
hobbyist who is knowledgeable
about safety precautions, and is
careful to follow them, should
be able to install the Electro
Guard without any problems.—
Chris F. O'Brian

MORE ON SIGNALS
FROM SPACE

The hope of finding exceptions
to known physical laws springs
eternal. Remember the efforts
to read paranormal implications
into Kirlian photographs? Now,
the talk of signals from space
through a previously unknown
medium seems to fall into the
same category.

The author of the April article,
“Are We Receiving Biological
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Signals from Quter Space?,”
suffers from no doubts. He
claims outright that experiments
have “... confirmed the exis-
tence of biological signals as a
new, non-electromagnetic real-
ity.”

Here, the term “biological sig-
nals’ is used in a sense quite
different from its usual use in
existent extensive literature,
wherein it has nothing at all to
do with signals from space. But
that is a minor point. The real
question is does the author
present enough proof to confirm
what it is that he means to say.

Unfortunately, his exposition
is rather muddy. How do the
experimenters know that the
sensors are not responding to
electrical or micro-climatic infiu-
ences? And what in the world is
meant by “pictures’ expanding
as they travel through space?
Does that mean that only a
small detail of the whole picture
can be decoded because of the
small area of the detectors
used? Furthermore, if the signal
is distinguished only by “dis-
crete intensity modulations,”
then the carrier, which con-
tinues between periods of

modulation, can only be charac-
terized as noise, inasmuch as it
is irregular but conveys no infor-
mation. Would highly intelligent
beings use noise as a carrier?
Above ali, regardiess of the
scanning method used, how is
a picture derived without benefit
of separately distinguishable
timing or clock signalis? That
violates information theory; you
can't get more out of a signal
than you put in.

Finally, the fact that image
enhancement brings out images
is scarcely convincing. There
are patterns in any kind of disor-
der. Think of the “man in the
moon” the “great stone face,”
the canals on Mars, etc. (Statis-
ticians brand any purportedly
random series of numbers as
actually non-random if runs do
not occur.)

It takes a true believer to
conciude, in the face of all this,
that a vague likeness of an arm
in an image suggests that the
human form is the standard of
the universe.

Or is the whole article an
April Fool's put-on?

W.C.
Beverly Hills, CA

HAVES AND NEEDS

| have an Eico model 322 signal
generator, serial number 10448,
that was used only a few times.
I'm looking for a service manual
for the instrument, and would
appreciate any help in finding
one. Thank you.

Darrell Crimmins

6025 NW Westside Road
McMinnville, OR 97128

| have a visually impaired friend
who is looking for instructions
on how to invert the video on a
black-and-white video camera.
The solution would need to be a
switch, so that he could go
between normal and inverted
and get the most readable im-
age. White type on a black
background is easier to see.
The switch would be handy
when the type is aiready re-
versed to white on biack.

Mark McMahan

PO. Box 1163

Jamestown, NC 27282-1163

| am a partially disabled veteran
and I'm trying to set up my own
test bench. If any of my fellow
readers in the San Francisco

Bay area can help me find old
but working test gear it would
be most appreciated.
Edward J. Matthews
402 Broadway #42
San Francisco, CA 94133

| am trying to locate a Reticon
analog delay chip—either
SAD-512 or SAD-1024—neither
of which is still in production.
The SAD-1024 was sold at one
time by Radio Shack as part
#276-1761. If anyone knows
where | can purchase either or
both of these devices, please
contact me. Thank you.
Richard Marshall

P.O. Box 3256

Easton, PA 18043 a

Do you have a question, comment,
complaint, or compliment about
something you've read in Popular
Electronics? Then why not write to:

Letters

Popular Electronics Magazine
50-B Bi-County Blvd.
Farmingdale, NY 11735

We're waiting to hear from you!

i

g

The perfect high volume cabpinet
for dual voice coil subwoofers.
Box comes with pre-cut woofer
and port holes. Cabinet volume:
2 cu. ft. with dual ports. Charcoal
carpet. Dimensions: 13" (H) x 13"
(D) x 30" (W). Net weight: 29 Ibs.

12" Pyle Woofer

Le?®
S pyLE

12", 70 oz. magnet woofer. 2-1/2" voice
coil. 105 watts RMS, 155 watts max
power handling capability.

(1-5) (6-up)

ﬁPa-rts
ﬁfxp:m&

340 E. First St., Dayton, Ohio 45402
Local: 1-513-222-0173
FAX: 513-222-4644

\

Z
(1 2" Subwoofer Box 12" Pioneer Subwoofer

12" super duty, dual voice coil

subwoofer. 30 oz. magnet, 2" voice

coil. 100 watts RMS, 145 watts max

power handling capability. 6 ohm
impedance (4 and 8 ohm compatible).
Sensitivity: 89 dB 1TW/1M. Response:
25-700 Hz. QTS= .31, VAS=10.3 cu ft.

Net weight: 6 Ibs. Pioneer #A30GU30-55D.

#PK-260-495 D59%,., #pK-290-145 $39% $360

#PK-202-050 $62°0$5980 #PK-281-100

e

() PIONEER'

(1-3) (4-up)

5-1/2" Cone Midrange
Original Sanyo high
end system midrange. frqﬁ‘
Large 5" paper cone i
with gold look dust cap. Gy T
Heavy 12 oz. magnet. TN s
1" ferro fluid cooled =
voice coil. 50 watts
RMS, 75 watts max.
Sariyo part #512H10.
Net weight: 1-1/2 Ibs.

SAANYO

(1-9)

$595 $395

(10-up)

800 Hz Horn

Piezo midrange/tweeter driver unit.
Response: 800-20 KHz. Power handling
capability: 20-30 volts (approximately 50
watts RMS). Sensitivity: 93 dB, 2.83V/1M.
4" round. Motorola #KSN1086.

#PK-270-085 $25% $2395

(1-3) (4-up)

Subwoofer Crossover Network

Super duty, 200 watt RMS
power handling capability.
Designed specially for dual
voice coil subwoofer
systems. 12 dB per
octave roll-off at

150 Hz into 8 ohms.
Crossover also features

a set of outputs

for use with your existing speaker system. Network is
totally passive, requiring no power source of its own.

#PK-260-220 $28% $2495

(1-5)

+15 day monay back guarantee « $15.00 minimum order «

We accept Mastercard, Visa, Discover, and C.0.D. orders.

24 hour shipping « Shipping charge = UPS chart rate + $1.00

($3.00 minimum charge) « Hours 8:30 am - 7:00 pm EST,

Monday - Friday « 9:00 am - 2:00 pm Saturday. Mail order

customers, piease call for shipping estimate on orders exceeding 5 Ibs.
Foreign customers please send $5.00 U.S. funds for catalog postage.

18" Eminence Woofer

_

CALL TOLL FREE
1-800-338-0531

Professional driver
for use in auditorium
and studio sound
systems. Giant 100
oz. magnet. 250
watts RMS, 350
watts max power
handling capability.
fs= 30 Hz, QMS=
3.17, QES= .373,
QTS= .33,

VAS= 105 cu ft.
SPL=95dB 1W/1M.
Net weight: 29 ibs.

4

EMINENCE
#PK-290-200 $99% $93%0

(1-3) (4-up)

NEW
REVISED
CATALOG

(6-up)

o S
Express

REE
CATALOG

Bt
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Secrets Of RF
Circuit Design

by Joseph J. Carr

ELECTRONICS
LIBRARY

Maybe we're not keeping him
busy enough with his Ham Ra-
dio column and all the feature
articles he writes for Popular
Electronics. Joe Carr some-
how manages to find the time to
write books that are as practical
and clear as his magazine
pieces. In this book, he pre-
sents experiments and real-life
applications that make radio-
frequency circuit theory crystal-
clear.

Many electronics enthusiasts
consider that part of the elec-
tromagnetic spectrum known as

CIRCUIT
DESIGN

JOSEPH J. CARR

the radio-frequency band to be
somewhat mysterious, for a
number of reasons. First, RF
formulas and circuits don’t
seem to work the same on
paper as they do on the bench
because at such high frequen-
cies stray capacitances and

inductances affect the circuits.
In addition, resistance isn't the
same in RF circuits as in DC
and low-frequency AC circuits.
Finally, RF-measuring instru-
ments are both more expensive
and more complex.

Carr uses non-technical lan-
guage to explain what RF is,
how it works, how it differs from
other electromagnetic frequen-
cies, how to build some of your
own instruments. His book
covers everything from anten-
nas to transistors, including how
to repair variable capacitors,
cope with electromagnetic inter-
ference, and align RF circuits. It
also explains how to build a
digital frequency-counter mod-
ule, design and wind inductor
coils, and design and build RF-
amplifier and preselector cir-
cuits and simple wire antennas.
In addition, the book teaches
the basics of receiver operation,
the proper use and repair of
components in RF circuits, and
the principles of radio-signal
propagation from low frequen-
cies to microwaves.

Secrets of RF Circuit Design
costs $19.95 and is published
by TAB Books Inc., Blue Ridge
Summit, PA 17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

WINDOWS 3
QUICKSTART:

The Step-by-Step
Approach

by Ron Person and Karen Rose

Surveys and controlled studies
have shown that Windows pro-
grams make personal
computers more accessible to
users of all levels of experience,
and this book aims to make
Windows 3 more accessible to
the same audience. The step-
by-step instructions include only
the most important issues, so
that readers don't get side-

WWW- e rdaaanadieohiatarv-com

tracked. Numbered steps and
concise explanations make it
easy to work through the book
without much page-turning, re-
reading, and flipping through
indexes.

In each chapter, new com-
mands and procedures are
described briefly, and then num-
bered steps guide readers
through the required keystrokes
or mouse actions. lllustrations

WINDOWS 3
() Mt

e
Thi Stop-Ry-Step Approddch

show how the screen should
appear, and some procedures
are followed by tips or cautions
about using that feature of the
program. The book begins with
an overview of Windows and
directions on how to use Win-
dows menus and dialog boxes,
and then explains how other
Windows programs—inciuding
Windows Write and Windows
Paintbrush—work. It explains
how to use the Program Man-
ager to keep related programs
and documents together so
they can be easily located; how
to use the File manager to copy
and erase files, create directo-
ries, and format diskettes; and
how to use the Clipboard to
copy and paste work. The book
describes how to control the
printer, use the personal-pro-
ductivity programs that come
free with Windows, and how to
create macros to automate pro-
cedures. It also shows how to
run multiple non-Windows pro-
grams, and how to copy and
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Why take chances in
today's job market?

Graduate as a fully trained electronics professional.

To get ahead and stay ahead in today’s
economy, you need the electronics
training CIE has been providing its
150,000-plus successful graduates
with for nearly 60 years.

Meet the Electronics Specialists.
When you pick an electronics school,
you're getting ready to invest time and
money. And your whole future depends
on the education you receive in return.
That's why it makes so much sense

to go with number one... with the
specialists... with CIE!

There's no such
thing as a bargain
education.

If you talk to some
of our graduates,
and we recom-
mend you do,
chances are

you'd find a lot

of them shopped
around for their
training. Not for
the lowest priced,
but for the best
training available.
They pretty much
knew what was
available when they picked CIE as
number one.

Because we're specialists we have to
slay ahead.

At CIE we have a position of leadership
to maintain. Here are just a few of the
ways we hang onto it...

Programmed Learning.
That’s exactly what happens with CIE's
Auto-Programmed Lessons®. Each
lesson uses famous “programmed
learning” methods to teach you import-
ant electronics principles. You explore
them, master them completely, before
you start to apply them. You thoroughly
understand each step before you go on
to the next. You learn at your own pace.
And, beyond theory, some courses
come fully equipped with electronics
equipment to actually let you perform
hundreds of hands-on experiments.

Experienced specialists work closely
with you.

Even though you study at home, CIE’s
faculty and staff stand ready to assist via
CIE's toll free number. And, each time
you return a completed exam you can

be sure it will be reviewed, graded and
returned with the appropriate instruc-
tional help, you get it fast and in writing
from the faculty technical specialist best
qualified to answer your question in
terms you can understand.

Pick the pace that's right for you.

CiE understands people need to learn at
their own pace. There's no pressure to
keep up...no slow learners hold you back.
If you're a beginner, you start with the
basics. If you already know some electro-
nics, you move ahead to your own level.

“Same Day”
grading cycle.
When we
receive your
lesson, we
grade it and
mail it back the
same day. You
find out quickly
how well you're
doing!

State-of-the-art
laboratory
equipment.
Some courses
feature the CIE
Microprocessor
Training Laboratory. An integral part of
computers, microprocessor technology
is used in many phases of business,
including service and manufacturing
industries. The MTL gives you the
opportunity to program it and interface it
with LED displays, memory devices and
switches. You'll gain all the experience

r-------------------------

7 YES! 1 want to get started. Send me my CIE school catalog including details

needed to work with state-of-the-art
equipment of today and tomorrow.

New Courses!

CIE now offers two new career courses:
Automotive Electronics and Computer
Operation and Programming.

CIE offers you an Associate Degree.
One of the best credentials you can have
in electronics — or any other career field
~— is a college degree. That's why CIE
offers an Associate in Applied Science

in Electronics Engineering Technology.
And all CIE career courses earn credit
toward your degrees.

Which CIE training fits you?
Beginner? Intermediate? Advanced?
CIE home study courses are designed
for ambitious people at all entry levels.
People who have: No previous
electronics knowledge, but do have

an interest in it; Some basic knowledge
or experience in electronics; In-depth
working experience or prior training in
electronics.

At CIE you start where you fit and
feel comfortable where you start, then go
on from there to your Diploma, Associate
Degree and career!

Today is the day. Send now.

Fill in and return the postage-paid card
attached. If some ambitious person has
already removed it, cut out and mail the
coupon below. You'll get a FREE CIE
school catalog, plus complete informa-
tion on independent home study. Mail
in the coupon betow or, if you prefer,
calt toll-free 1-800-321-2155 (in Chio,
1-800-523-9109).

about the Associate Degree program. (For your convenience, CIE will have a

representative contact you — there is no obligation.)

Print Name S

Address

Apt.

State Zip

Age

Area Code/Phone No.(

)

Check box for G.1. Bulletin on Educational Benefits (3 Veteran 3 Active Duty

|
|
|
|
|
I City
|
|
|
|
|

1776 East 17th Street * Cleveiand, Ohic 44114 « (216} 781-9400

I
I
I
I
L

.
IV« e 3o A school of thousands.
I - ELECTRONICS.INC.  § § Aclass of one.

1 ' & Since 1934.

“ong gro®
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paste data and graphics from
one program to another.
Windows 3 QuickStart: The
Step-by-Step Approach costs
$19.95 and is published by Que
Corporation, 11711 North Col-
lege Avenue, Suite 140, Carmel,
IN 46032; Tel: 1-317-573-2500.
CIRCLE 89 ON FREE
INFORMATION CARD

65 WAYS TO SAVE TIME
AND MONEY
DESIGNING AND
TESTING TODAY'’S
ELECTRONICS

from Global Specialties

Ten new products are featured
in this 36-page catalog of elec-
tronic testing and prototyping
equipment. Those include a
ten-instrument-in-one handheld
muitimeter, three logic-analyzer
test kits, and a digitally syn-
thesized function generator. The
catalog also contains complete

GO Wvs 10
e

descriptions and specifications
for complete lines of bread-
boards and prototyping cards,
meters, frequency counters,
function generators, power sup-
plies, oscilloscopes, logic test
instruments, and enclosures.

65 Ways to Save Time and
Money Designing and Testing
Today's Electronics is free upon
request from Global Spe-
cialities, 70 Fulton Terrace, New
Haven, CT 06512; Tel:

800-572-1028.
CIRCLE 88 ON FREE
INFORMATION CARD

ELECTRONIC SIGNALS
AND SYSTEMS
by Stan Prentiss

A true understanding of elec-
tronic signals requires more
than simply illustrating wave-
forms from selective sources
and describing them. This book

provides technicians and hob-
byists with a working knowledge
of the equipment that produces
the signals, so that they will be
able to fully define signal
characteristics. It presents a de-
tailed study of signal analysis as
it applies to the operation and
signal-generating capacities of
today’s advanced electronic de-
vices. The test-equipment
section describes spectrum
analyzers, digital-storage os-
cilloscopes, logic analyzers,
high-end multimeters, and fre-
quency counters. Various
transmission media are ex-
plored, including fiber-optics
analysis, AM- and FM-stereo
modulation and demodulation,
vectors, and a broad spectrum
study of television antennas.
The book takes a detailed 100k
at satellite earth terminals, in-
cluding the latest developments
in C and Ku bands; low-noise
block-down converters; and a
1.2-meter reflector for use with
Ku-band video, voice, and data
traffic. The book covers mono-
phonic and stereophonic
audio—C-QUAM AM-stereo
transmission and reception,
Bessel functions and tables,

harmonic distortion, and stereo

separation—all itlustrated with
spectrum-analyzed waveforms.
Also covered are multiple and
satellite-master antenna sys-
tems, and the latest
developments in analog color-
television systems. It examines
today's automotive electronics,
including conventional dis-
tributors, fuel injections, turbos,
and superchargers.

Electronic Signals and Sys-
tems: Television, Stereo,
Satellite TV, and Automotive
costs $19.95 and is published
by TAB Books Inc., Blue Ridge
Summit, PA 17294-0850; Tel.

1-800-233-1128.
CIRCLE 98 ON FREE
INFORMATION CARD

TEST INSTRUMENTS
BK-91
from B&K-Precision

Instruments for such applica-
tions as engineering,
maintenance and repair, field
service, education, production
line testing, research and de-
velopment, and quality-control
programs are featured in this
68-page catalog. it includes
B&K’s full line of electronic test
instruments—oscilloscopes, IC

comparators, digital multi-
meters, power supplies, video
test instruments, signal and
function generators, component
testers, probes, and accesso-
ries. The catalog provides
complete specifications in con-
venient comparison charts and
in detailed listings. Key features
are summarized, along with se-
lected product specifications.
For each major product catego-
ry, the catalog provides a
glossary of terms. A full line of
accessories is also described.
Test Instruments BK-91 is free
upon request from B&K-Preci-
sion, Maxtec International
Corp., 6470 West Cortland
Street, Chicago, IL 60635; Tel:

312-889-1448.
CIRCLE 87 ON FREE
INFORMATION CARD

THE MECHANICS OF
SOUND RECORDING
by Tony Zaza

Devoted to the creative use of
the sound track for narrative
purposes, this book covers the
entire technical process of film
and video location and studio
work. It aims to prepare readers
to solve recording problems by
applying the proper use of the
basic recorder and the intel-
ligent placement of professional
microphones. The book illus-
trates how sound is linked to the
process and storytelling func-
tions of a production. State-of-
the-art equipment and facilities
for sound generation and ma-
nipulation are described, along
with the complexities of audio
post-production with an empha-
sis on the mix. The book is
organized in a series of chap-
ters that stand alone as
“modular units.” Each chapter
provides full details of the tech-
nique, technology, and
limitations of its subject matter.

WWW.- e rnaaanadieohiatary- com

A practical appendix includes
exercises, operation marnuals,
sources of informatian, & com-
plete glossary, operation
guidelines for recording wilh
Nagra, and an historical per-
spective on sound technaiogy,

The Mechanics of Scund He-
cording costs $40.00) and 15
published by Prentice Hall, En-
glewood Cliffs, NJ 07532; Tel.
201-767-5937.

CIRCLE 99 ON FREE
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THE MIDI MANUAL
by David Miles Hutrer

The musical instrument digital
interface—MIDI—has had guile
an.impact on electronic: musical
instruments, as is evident in tha
techniques and producticn
styles of modern music, livi
stage production, video, and
film. Thanks to MIDI. computers
are now musical tools. As the
MIDI 1.0 specification enters its
second decade, this boak intra-
duces readers to the latest
industry and advances, and
thoroughly covers the basics of
MIDI technology. Written as an
all-around guide to this popular
technical-art form, the ook
gives a close-up look at thi
industries top products. Illustra-
tions and step-by-step iessons
show readers how to set up an
efficient MIDI system. The ook
explains MIDI companeants,
functions, and fundamentals:
explores MIDI's full range of
production techniques; lnoks at
the science of synchrorization
and the art of sequencing; and
describes how to combine MIDI
and sync-pulse timing,

The MIDI manual costs
$24.95 and is published by
Sams, 11711 North College Ave-
nue, Suite 140, Carmel, IN

46032, Tel: 800-628-7360.
CIRCLE 86 ON FREE
INFORMATION CARD

SATELLITE TV AND
SMATV:

Books, Videos &
Software

from Baylin Publications

This catalog offers an assort-
ment of books dealing with
satellite television and satellite
master-antenna TV (SMATV),
including two new titles: World
Satellite TV and Scrambling
Methods, The Technician’s
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Handbook and The 1991 World
Satellite Annual. Other featured
titles include the newly revised
third editions of Home Satellite
TV—Installation & Trou-
bleshooting and The Hidden
Signals on Satellite TV. A vari-
ety of tools for installing, aiming,
and repairing satellite-TV sys-
tems is featured, and includes
compasses, inclinometers, tun-
ing meters, filters, cable
strippers, TVRO software, and a
"how-to” video tape.

Satellite TV and SMATV:
Books, Videos & Software is
free upon request from Baylin
Publications, 1905 Mariposa,
Boulder, CO 80302, Tel:
303-449-4551; Fax:

303-939-8720.
CIRCLE 85 ON FREE
INFORMATION CARD

HOME AUTOMATION
BY HEATH
from Heath Company

The premier issue of Home Au-
tomation, a catalog of innovative
home-electronic products, en-
compasses a broad scope of
consumer items designed for
safety, security, convenience,
entertainment, and energy man-
agement. The products are
designed to create a safe, easy,
and energy-efficient home en-
vironment. The 36-page, full-
color catalog is aimed at the do-
it-yourself home enthusiast and
the elgctronics innovator. It fea-
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tures whole-house automation
and security systems, motion-
sensing indoor and outdoor
lighting controls, wall switches,
security cameras, portable se-
curity alarms, wireless video
broadcasters, wireless phone
extensions, flood-sensor
alarms, energy-saving ther-
mostats, and automatic lawn-
sprinkling systems.

Designed to inform and edu-
cate the consumer, the catalog
features product shots and
prectical in-use photos along
with detaited descriptions to
provide a thorough understand-
ing of each product. It explains
the various types of technology
used in the products and how
thcse technologies enable the
products to work. Installation
steps are also included, so that
the consumer knows in advance
what the hookup entails.

Home Automation by Heath is
free upon request from Heath
Company, Department 350-056,
Benton Harbor, Ml 49022, Tel:

1-800-44-HEATH.
CIRCLE 84 ON FREE
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MASTERING TURBO
DEBUGGER
by Tom Swan

Based on two fundamental
ideas—that bugs are an unfor-

tunate, unavoidable part of
every programmer's life and that
by mastering certain skills,
every programmer can suc-
cessfully debug programs—this
book explains how to use
Boriand's Turbo Debugger for
MS-DOS programs written in C,
C+ +, Pascal, or assembly lan-
guage. It then explains how to
combine that practical knowl-
edge with the elements of a
good debugging style, to im-
prove programs and write error-

48 HOUR
SHIPPING

Hitachi RSO Series
(Portable Reai-time Digital Storage Oscilloscopes)
VG-6023 - 20MHz, 20MS/s _$99/mo*
VC-6024 - S50MHz, 20MS/s
VC-6025 - 50MHz, 20MS/s _
VC-6045 - 100MHz. 40MS/s _ _$125/mo*
VC-6145 - 100MHZ, 100MS/s $200/mo*

RSO's from Hiachi feature roll mode. averaging, save
mamory, Smoothing, interpoiation, pretnggenng, cursor
measurements. These scopes enablg more accurate,
simplier obsarvation of complex waveforms, In addtion 1
such tunctians as hardcopy via a platter interface and
waveform transter via the RS-232C snterface. Enpy the
comtort of analog and the power fo digial

20MHz Elenco Oscilloscop

~$120/mo”
—$138/mo*

$375

MO-1251

* Dual T

ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

LEASING AVAILABLE
For all Hitachl Scopes - Cdil lor detalis
* Based on 24 months except V-1150, VC-6045, VC-
£145 (36 months)
Hitachi Portable Scopes
DC to 50MHz, 2-Channel, DC offset func-
tion, Altemate magnifier tunction
V-525 - CRY Readoul. Cursor Meas.
V-523 - Delayed Sweep
V-522 - Basic Model _____
V422 - 40MHz
V-223 - 20Mbz dalayed sweep
V-212 - 20MHz

FREE DMM
with purchase of
tace ANY SCOPE

e

Component Tester

o6 CR
o X-Y Operation
TV Sync

« 2 P-1 Probes

SCOPE PROBES
P-1 65MHz, 1x, 10x  $19.95
P-2 100MHz, 1x. 10x $26 95

48 HOUR
SHIPPING

HITACHI COMPACT SERIES SCOPES
This series provides many new functions such as CRT
Readout, Cursor measurements (V-1085/1065/665), Fre-
quency Ctr (V-1085), Swoeptime Autoranging, Deiayed
swaep and Tripper Lock using a 8-mch CRT. You don't feel
1he compaciness in terms of performance and operation.

V-660 - 60MHz, Dual Traca__ $1.195
V-665 - 60MHZ, DT, wicursor __ §1.345
V-1060 - 100MHz, Dual Trace $1,425
V-1085 - 100MHz, DT, w/cursor $108/mo”
V-1085 - 100MHz, OT, wicursor $125/mo*
V-1100A - 100MHz, Quad Trace $125/mo*
V-1150 - 150MHz, Quad Trace

$115/mo*

Elenco 35MHz Dual Trace

+ High (uminance 6' CRT
* 1V Sensitivity

6KV Acceleration Vohage
* 10ns Rise Tims

» X-Y Operation « Z Axis

» Delayed Tnggening Sweep
« Inctudes 2 P-1 Probes

All scopes include probes, schematics, operators manual and 3 year (2 yrs for Elenco scopes) world wide waranty on parts & labor. Many accessores available for all Hitachi
scopas. Call of write for complate specfications on these and many other fine oscilloscopes.

Beckman
TEST EQUIPMENT
All Models Availabie

Call for special price

Digital Capacitance Meter

Digttal LCR Meter

lﬁ] LC-1801

CM-15508

$58.95

9 Ranges
-1p}-20,000utd

5% basic accy.
Zero corirol w/ Case
Big 1* Display

$125
Measutes:
Coils 1ub-200H
Caps .1p!-200ut
Ros .01-20M

i

Big 1° Display

Multimeter with
Capocitance &
Transistor Tester

$55 Cwm-15008
Reads Volts, Ohms
Curten, Cagacitors,
Transistors and
Diodes / with case

FLUKE
MULTIMETERS
Ali Modeis
Avaiiable

Call for special price

Quad Power Supply XP-580

$59.95

2220V @24

Fully regulated and shon circuit protected

Tripie Power Supply XP-620

Assembled $69
KH $45
21015V @ 1A,
2t0-15V @ 1A
(0r 41030V @ 1A}
and SV @ 34
Al the desired features for dong expetiments.
Fealutes short circuit protaction, all supplies

AM/FM Transistor
Radio Kit
with Training Course

14 Translstors » 5 Diodes
Makes a great school projact

True RMS 4 172
Digit Muitimeter
M-7000

$135

05% DC Accuracy
1% Resistance
with Freq. Counter
and Deluxe Case

Mode! AWFM 108

$26.95

Soldering Station
Temperature Controlied

SL-30 $99
Digital Display
Temp Range:
300F-900F
Grounded Tip
Overheat Profect

Color Convergence Generator

Finest in the indusiry
10 rock steady pattems

$6-200

$ 6 9 9 5 Frequency, Period, Tolalize,

Oscillator, 8 digit LED display

Four-Function Frequency Counters
F-100 120MH

$179

ﬁ F-1000 1.2GH

$259

Self Check with High Stabilized Crystal Oven

Digttal Triple Pawer Supply
XP-765

$269
0-20V at 1A
020V at 1A
5V al 54

Fully regulated, Short circull protected with
2 limit control, 3 separate supplies
XP-660 with Analog Meters S195

GF-8016 Function Generator
= with Freq. Counter

$249

Sine. Square, Triangle
Pulse, Ramp, 210 2MHz
Freq Counter .4 - 10MHz

GF-8015 without Freq. Meter $179

X3

Function Generator
———— Biox

#9600
$28.95
Provides sine, triangle. square

wav from tHz to IMHz
AM of FM capability

Learn to Build and Program
Computers with this Kit

incfudas: All Parts, Assembly and Lesson Manual
Model
MM-8000

$129.00

. Our
Micro-Master ramer 1eaches you 1o wite it RAMs, RF
SG:

WE WILL NOT BE UNDERSOLD!
UPS Shipping: 48 States 5%
($3 Min $10 Mox) Shipping
L Res., 7% Tax FAX: 708-520-0085

-9500 w/ Digitul Display &
150MHz buiti-in Counter $249

C & S SALES INC.
1243 Rosewood. Deerfield, 1L 60013
(S00) 292.7711 (703 410710

CIRCLE 12 ON FREE iINFORMATION CARD

Wide Band Signal
Generators

MV-912  Avoder Infra-red

5G-%000 $129

Fraq 100K-450MHz AM Modula-
fhon of 1KHz Variable RF output

MV-816 Pepoy Sound Touch
MV-931
MY-932 Catrat Remote Control
MV-936 S-Cargo Sound Sensor

2

WWWeamerazanadiohietary com

MV-915  Piper mouse Sound Sensor

M. Bootsman Wire Control

MOVIT EDUCATIONAL ELECTRONIC ROBOT KITS

The MOVIT line is a senes of com-
putenzed (and logic centrolied) batiery
robor kits that car teach the basic prir-
ciples af robotic sensing and locomo:
tion. Each of the kits features pre-as-
semblad PC boargs. hardware and
mechanical-gnve systems that can be
handied by almost anyone from ages
10 and up Only basc hand fools are
required for assembly These fascinal-
ing robots allow You to expenence and
feam any ana of the followang features'
sound sensor, remote control, infra-redt
sensar, wired control and / or program-
mable memary. The MOVIT line has
provded the future with an innovative
electranic saucational kit They ace at-
fordable rabots that can entertain as
well as educate. Now meet the family!

o~

$26.95
$45.95

34595 | Mv-333 Medusa Sound Sensor
$4595 | MV-963  Line Tracker Infrafed

$2595 | MV-966 Manta Sound/Touch $29.95
$35.95 | Y01 Robotic Arm Robotic Control ~ $45.95
84595 | BT-802 Grand Piano Electronic Piano $29.95
%4595 | BT-805 Rouletie Digital Wheel $3595

15 Day Money Back Guarantee

Year Warranty 7
WRITE FOR FREE CATALOG

1661 H3AW31d43S
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LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

Secrets
Revealed!

NO Special

“Tools or

Equipment
Needed.

=
THE MONEY MAKING OPPORTUNITY
OF THE 1990'S

IF you are able to work with common small hand
tools, and are familiar with basic electronics (i.e. able
to use voltmeter. understand DC electronics). _ . .
IF you possess average mechanical ability, and have a
VCR on which to practice and learn. . . .then we can
teach YOU VCR maintenance and repair!

FACT: up to 90% of ALL VCR malfunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!

FACT: over 77 million VCRs in use today nationwide!
Average VCR needs service or repair every 12 to 18
months!

tos and illustrations) and AWARD-WINNING VIDEO
TRAINING TAPE reveals the SECRETS of VCR mainte-
nance and repair—"real world” information that is
NOT available elsewhere!

Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service op-

eraliin! FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to: Viejo Publications Inc.
5329 Fountain Ave
Los Angeles, CA 90029 Dept. PE

Viejo's 400 PAGE TRAINING MANUAL (over 500 pho- :
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MADANAL S0 ol o e

free code. After a thorough
overview, the book introduces
and explains every Turbo De-
bugger command and feature. It
shows how to identify and get
rid of common bugs that plague
programs. The book also ex-
plores advanced debugging
topics such as keystroke record-
iﬁg, remote and dual-monitor
debugging, TSR’ (terminate-
and-stay-resident) and device
drivers, and object-oriented
problem solving. Step-by-step
instructions detail how to exam-
ine simple and complex data
structures for investigating vari-
ables in the code. Three
convenient templates serve as
handy references to Turbo De-
bugger's function keys. The
book helps programmers to re-
duce their design—compile—
debug cycle time; master the
programs windows, commands,
and “hot keys’; automate de-
bugging procedures using
macros and keystroke record-
ing; and more.

Mastering Turbo Debugger
costs $29.95 and is published
by Hayden Books, Division of
SAMS, 11711 North College Av-
enue, Suite 140, Carmel, IN

46032.
CIRCLE 95 ON FREE
INFORMATION CARD

TEST INSTRUMENTS
CATALOG
from Optoelectronics Inc.

Targeted at two-way radio
users, monitoring hobbyists,
cellular-phone technicians, law-
enforcement and security per-
sonnel, TV- and radio-station
engineers, and others involved
in radio broadcasting and re-
ception from sub-audio to 3-
GHz, this 16-page brochure de-
scribes Optoelectronics newest
handheld and bench-top instru-
ments. It includes descriptions,
technical data, and useful tips

aigbiator, o~

on how to use frequency-finding
handi-counters, universal coun-
ter/timers for lab and field, PC-
based counters with Windows
3.0 for control and display, ac-
tive preselector bandpass filters,
antennas, and accessories. \
The Test Instruments Catalog

is free upon request from Op-
toelectronics Inc., 5821 NE 14th
Avenue, Fort Lauderdale, FL
33334; Tel: 800-327-5912 or
305-771-2050.

CIRCLE 83 ON FREE

INFORMATION CARD

TROUBLESHOOTING
AND REPAIRING VCR's:
2nd Edition

by Gordon McComb

With this book in hand, it's not
necessary to be an electronics
expert to keep your VCR up
and running. That's because
many of the problems that afflict
VCR’s are caused by things that
are not difficult for most people
to fix—dirty video heads, old
and worn rubber belts and
rollers, broken wires, and
damaged videotapes.

This book provides simple
and straightforward instructions
on how to care for and repair all
types of VCR?s, including more
than 100 different brands of
VHS, 8mm, and even Beta
units, as well as popular cam-
corders. The book describes
the tools and supplies required
for VCR maintenance, outlines
preventative-maintenance
schedules, provides com-
prehensive flowcharts for a
variety of common malfunc-
tions, and explains how to
troubleshoot and repair prob-
lems caused by outside
influences such as Macrovision
anticopying signals. Even if
you'd rather not tackle some of
those repairs on your own, this
book will help you explain your
VCR's problems when you take
it into the repair shop. The
book’s several appendices in-
clude a VCR reference guide, a
maintenance log, and a specifi-
cations chart of more than 300
VCR's and camcorders.

Troubleshooting and Repair-
ing VCR’s, Second Edition costs
$19.95 and is published by TAB
Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel.

1-800-233-1128.
CIRCLE 98 ON FREE
INFORMATION CARD
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‘ EXPEREMENTS WITH

. EPROMS |

YOUR BENEFITS: You get 3 books for $9.9% plus shipping and handling when you join.
You keep cn saving with discounts of up to 50% off as a member.

YOUR PROFESSIONAL BOOKSTORE BY MAIL: Every 34 weeks. you will
receive the Electronics Engineers’ Book Club News describing the Main Selection and Alter-
nates, as well as bonus offers and special sales, with scores of titles to choose from.
AUTOMATIC ORDER: If you want the Main Selection, do nothing and it will be sent
to you automatically. If you prefer another selection, or no seiection at all, simply indicate your
choice on the reply form provided. You will have at least 10 days to decide. As a member,
you agree to purchase at least 3 books within the next 2 years and may resign at any time thereafter.
BONUS EQOKS: Starting immediately, you wall be eligible for our Bonus Book Plan. with
savings of up to 80% off publishers’ prices.

IRONCLAD NO-RISK GUARANTEE: If not satisfied with your books, return them
within 10 days without obligation!

EXCEPTIONAL QUALITY: All books are quality publishers’ editions especially selected
by our Editorial Board. (Publishers’ Prices Shown)

The Electronics Engineers and Designers Book Club and
the Electronics and Control Engineers’ Book Club have

. . 2962P $17.95 ozog;ﬁ-nsts as;s:so joined forces to bring you all the best titles
T - from the most prominent electronics publishers.
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Ni-Cd Charger

Conditioner

NEW PRODUCTS

Because battery performance
directly affects the performance
of a wide range of portable
electronic gear—including lap-
tops, camcorders, and cellular
phones—it is important for con-
sumers to keep their
rechargeable batteries in top
condition. The Surecharge
Power System’s patented cir-
cuitry ensures that Ni-Cd
batteries deliver 100% of their
rated energy every time they
are used. It also corrects and
eliminates battery capacity

problems. According to Sure-
charge, battery life will be
extended to 2000 cycles, the
equivalent of more than five
years of daily use.

The Power System consists
of a “universal” base and inter-
changeable tops. The base
houses the Discovery Battery-
Conditioning System tech-
nology, which can be set to
accommodate a range of Ni-Cd
battery voltages and capacities.
By switching tops, one base
can condition and rapid-charge
the batteries used in a variety of
portable electronic equipment.
You simply adjust the switch

settings on the Power Base, clip
on the Power Top, and drop in a
battery. A green light indicates
that battery is ready—up to five
times faster than conventional
trickle chargers. Power Tops are
currently available for the Sony
Handycam camcorder and sev-
eral popular cellular phones
(the Motorola PT-500 and 8000
Series, the Mitsubishi 3000/Dia-
mondTel 99X, the OKI 700/750,
and the NEC P300). More tops
will be available by the end of
the year, including one for the
Toshiba line of laptop comput-
ers.

The Power System, which in-
cludes the universal base and
one interchangeable top, has a
suggested retail price of less
than $150. Additional tops will
retail for under $40. For further
information, contact Surecharge
Industries Inc., 278 East 1st
Avenue, Vancouver, BC, Cana-
da V5T 1A6; Tel: 609-876-6710
or 800-661-4405.

CIRCLE 101 ON FREE
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HOME COMPUTER

The second generation of
Tandy's popular home computer
is represented by the 1000 RLX,
which combines the home-man-
agement tools of the original
1000 RL plus the power of an
office PC. The 1000 RLX offers
the extra power of a 10-MHz
80286 processor and a 3.5-inch
1.44MB floppy-disk drive, and a
second 3.5-inch drive bay will
accept either a floppy-disk drive
or a 20MB or 40MB hard-drive
option. The system also has
one PC-compatible expansion
slot. The system still comes
with Tandy’s DeskMate and
DeskMate Home Organizer's 24
easy-to-use home management
applications, but also handles
the bigger jobs normally left in
the office. Built-in tutorials, pull-
down menus, and pop-up dialog
boxes, along with the point-and-
click convenience of a mouse,
make it quick and easy to per-
form tasks.

The 1000 RLX comes in flop-

WWW_ amernaaarnadiohigetary com

py-disk and hard-drive
configurations. Both include
high-resolution VGA graphics, a
voice-message option, a two-
button mouse, two joystick con-
nectors, microphone and
stereo-headphone jacks, and a
real-time clock with battery
backup. Because all internal
components are designed to

function without the need for a
fan, the system runs cooler and
quieter than most other comput-
ers. The hard-drive version
comes with IMB RAM and a
40MB hard drive. It is factory
loaded with the DeskMate and
DeskMate Home Organizer
software, MS-DOS operating
system, and a comprehensive
demo program with voice, mu-
sic, and photographs.

The floppy-disk and hard-
drive versions of the 1000 RLX
home computer cost $799.95
and $1199.95, respectively.
Monochrome and color
monitors are additional. The
system is available at participat-
ing Radio Shack Computer
Centers and Stores nationwide.
For more information, contact
Tandy Corporation, 700 One
Tandy Center, Fort Worth, TX
76102.

CIRCLE 102 ON FREE
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DUAL-DRIVER
POWERED SUBWOOFER

The key to M&K's MX-70 com-
pact subwoofer’s high
performance is its push-puli
dual-driver configuration, which
virtually eliminates even-order
harmonic distortion through a
novel cancellation technique.
Although it measures only 18 x
10%8 x 13% inches, the sub-
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woofer contains two high-
performance subwoofer drivers
and an internal 125-watt rms
power amplifier. One driver is
mounted conventionally on the
cabinet’s front baffle. The sec-
ond driver, however, is located
inverted on the cabinet’s bot-
tom. The front of its cone faces
the inside of the cabinet, with
the back side of the cone, mag-
net, and frame exposed. Each
cone is always in the exact
opposite position in its travel
relative to the other. The push-
pull technique increases the

subwoofer’s efficiency in com-
parison to a single 8-inch-driver
subwoofer, equivalent to dou-
bling the amplifier's power.
Those features, combined with
the MX-70's large magnet and
voice coil, make the subwoofer
capable of low distortion and
dynamic, detailed musical out-
put even at very high output
levels at low frequencies. De-
signed for either horizontal or
vertical installation, the MS-70
cabinet features rounded side
edges and a separate grille for
each speaker.

The MX-70 powered sub-
woofer has a suggested retail
price of $795. For more infor-
mation, contact Miller & Kreise!
{M&K) Sound Corporation,
10391 Jefferson Blvd., Culver
City, CA 90232; Tel:
213-204-2854, Fax:
213-202-8782.
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TRIPLE-OUTPUT
TRACKING DC POWER
SUPPLY

Designed to power a mix of
analog and digital circuitry,
B&K-Precision's model 1651 is
essentially three power supplies
in one—two variable 24-volt,
0.5-A supplies, plus a fixed 5-
volt, 4-amp supply. To supply
greater voltage or current
needs, the 24-volt supplies are
switch-selectable for series,
parailel, or independent opera-

tion. Series operation doubles
output to a maximum of 48
volts, while parallel delivers up
to 1-amp output. In either con-
figuration, autotracking provides
voltage control of both supplies

with a single adjustment. Con-
servatively rated, the 1651 will
deliver maximum power output
in continuous operation without
overheating. Four methods of
protection—reverse polarity,
overload, short-circuit, and cur-
rent-limiting protection—guard
the power supply from damage
by accidental abuse. Current
limiting is infinitely variable from
0 to 500 mA with automatic
recovery. For convenience, the
1651 has separate voit and amp

meters, each accurate to within
2.5%. The compact instrument
weighs 10%2 pounds.

The Model 1651 triple-output
DC power supply has a sug-
gested price of $395. For
further information, contact
B&K-Precision, Maxtec Interna-
tional Corp., 6470 West
Cortland Street, Chicago, IL
60635; Tel: 312-889-1448; Fax:
312-794-9740.
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* TVs (PHOTOFACT®) .
® VCRs °
¢ Computers d
® (Citizen Band Radios )
® Scanners i
® Automobile Radios i

Major Manufacturer
Service and Repair
Documentation

SAMS, the leading source for service and repair
documentation and manufacturers’ schematics, offers you
comprehensive coverage of a wide range of products.

Tape Recorders
Transistor Radios
Modular Hi-Fi
Videodisc Players
Disc Drives
Monitors

Overnight Delivery Available

See your local Electronics Distributor
or call SAMS at 1-800-428-7267 and ask

for Operator RE-1.

HOWARD W. SAMS & COMPANY
2647 Waterfront Parkway East Drive, Suite 300
Indianapolis, Indiana 46214-2012
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Protel Easytrax 2"

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

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

Qur casy-to-learn menu-driven design system breaks the “expert
barrier’-you'll be designing in minutes, not hours. Qur
comprehensive tutorials guide you through the program’s extensive

features that take the tedium out of board layout.

o Multi-layer boards of up to 32 X 32 inches.

At Protel, we offer free technical support, 24-hour BBS, and 30-day
money back guarantee. Prices start at

Free Evaluation Package
Toll Free: 800-544-4186

Protel Tecbnology, Inc.

50 Airport Parkway, San Jose, CA 95110
Fax: 408-437-4913 ’

Tel: 408-437-7771

» Comprehensive library of Through-hole devices
7 = » Gerber photoplotting and N/C drill tapes
+ On-the-fly library components creation
+ Intelligent Pad to Pad autorouting
« Switchable Metric/ Imperial grid

o Powerful user-definable Macros
o Independent print/plot program

¢ Auto-panning

o PostSceript " printing

$450

Ana(ﬂﬂv
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LAPTOP PHONE LINK

Now any telephone, including
those connected to a PBX or
digital system, can be used for
communication through a
modem or fax. Solectek’s Lap-
top Phone Link connects any
fax or modem-equipped desk-
top, laptop, or notebook
computer directly to any office
or hotel phone system without
requiring a dedicated telephone
line. It attaches to the standard
RJ11 connector on the phone
handset, and works on both
analog and digital phone sys-

tems. The compact (22 ounce,
3% x 138 X 1%-inch) stand-alone
unit requires no software or ex-
ternal power, making it
especially convenient for busi-
ness travel.

The Laptop Phone Link has a
suggested retail price of
$119.95. A second model, de-
signed for use with modems or
faxes that require line voltage,
comes with an AC adapter and
features automatic voice/data
switching; it has a suggested
retail price of $149.95. For more
information, contact Solectek
Corporation, 6370 Nancy Ridge
Drive, Suite 109, San Diego, CA
92121; Tel: 800-437-1518 or

619-450-1220.
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SWEEP FUNCTION
GENERATOR

incorporating features generally
found in more expensive equip-
ment, Protek’s Model B-810
sweep function generator offers
a frequency scan of 0.1 Hz to 10
MHz in nine ranges. it can

generate gate and trigger func-
tions, has an overalt frequency-
counter range of 0.1 Hz to 10
MHz, and includes a built-in
oscilloscope that can produce
burst waves from 1 msto 10 s. it
also features a built-in linear/
logarithmic sweep function, a
built-in amplitude-modulation
circuit with suppressed-carrier

mode, a VCG function for exter-
nal control of output frequency,
and a GCV function that will
generate voltage in proportion
to frequency. Variable waveform
symmetries can also be gener-
ated. The sweep function
generator measures

10%5 X 3% x 11% inches and
weighs nine pounds.

The Model B-810 sweep func-
tion generator costs $895. For
further information, contact Pro-
tek, P.O. Box 59, Norwood, NJ
07648; Tel: 201-767-7242; Fax:

201-767-7343.
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COMPACT SPEAKER
SYSTEM

Designed for either free-stand-
ing use or to be augmented by
a subwoofer, PSB Speakers'
Stratus Mini is a compact, high-
performance two-way system.
Its ¥a-inch aluminum dome
tweeter and long-throw 6'2-inch
mid/bass driver are arranged in
an unusual “woofer-over” array
(the tweeter is placed below the
mid/bass unit to ensure that
response remains unchanged

WWW-atneraaanadiehietary-com

whether the listener is sitting or
standing) and are integrated by
a 24-dB/octave crossover net-
work. Performance parameters
include a frequency response of
55 Hz-20 kHz (~ 3 dB and
—10 dB at 45 and 34 Hz,
respectively), and typical listen-
ing-room sensitivity of 86 dB at
one meter with 2.83-volt input.
To encourage bi-wiring, the
loudspeaker includes dual “five-
way,” gold-plated binding post
sets. The Stratus Mini's tongue-
and-groove cabinet features
sides, front, and back that are
jointed by heavy-gauge alumi-
num extrusions to enhance
rigidity. The optional matching
stands place the speakers at
optimal listening height.

The Stratus Mini speaker sys-
tem has a suggested retail price
of $800/pair; the PSB Mini
Stands cost approximately
$200/pair. For additional infor-
mation, contact PSB
international Inc., 633 Granite
Court, Pickering, Ontario, Cana-

da L1W 3K1.
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TELEPHONE FILTERS

Designed to meet FCC and
European requirements,
Coilcrafts EMI Filters quickly ;
and easily eliminate elec- 1
tromagnetic interference (EMl) |
from telephone lines. The in-line
fitter modules provide better
than 30-dB attenuation of EMI
over the 5-kHz to 10-MHz range
(20-dB attenuation from 100
kHz to 110 MHz). Isolation is

1000 volts between windings,
and DC resistance per winding
is 65 megohms. The EMI filters
are available in 2- or 4-line
versions for RJ-11, RJ-14, and
RJ-45 cables. One end plugs
into the line or handset, while a
jack at the other end receives
the cable.

The four-line RJ-14 filters cost
less than $12 each in 500 quan-
tities. For further information,
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contact Coilcraft, 1102 Silver
Lake Road, Cary, IL 60013; Tel:
708-639-6400.
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WIDE-BAND ANTENNA

Designed to improve the perfor-
mance of many types of VHF/
UHF communications equip-
ment, ACE Communications’
DA-301 wide-band transmit and
receive antenna covers the fre-
quency range of 100 kHz t0 1.3
GHz. The compact unit is 51
inches tall and is of the “Dis-
cone” type, featuring eight
horizontal radials, eight diago-
nal radials, and a single

vertical-top whip element.
Transmit and receive charac-
teristics are flat within 2 dB over
the entire range of 25—-1300
MHz. The input-power rating is
200 watts and the impedance is
50 ohms. Supplied with the an-
tenna are N-type and BNC
connectors plus 50 feet of coax-
ial cable.

The DA-301 wide-band trans-
mit and receive antenna has a
suggested retail price of $99.50.
For additional information, con-

“There's nothing wrong with your
receiver, but vou'll need a beter
antenna to work that distance.”

tact ACE Communications,
Monitor Division, 10707 East
106th Street, Indianapolis, IN
46256, Tel: 317-842-7115; Fax:

317-849-8794.
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SURGE PROTECTOR

With a response time of less
than one nanosecond,
Intermatic’s Electra Guard EG12
six-outlet strip protector elimi-
nates potential damage from
power surges by responding to
tham quickly and effectively. It is
designed for use with personal
camputers, printers, electronic
typewriters, and a wide variety
of other sensitive electronic
gear. The strip protector contin-
uously monitors the incoming
power line, operating only when
a surge or other disruption oc-
curs. Then, the unit absorbs the
overload while allowing normal
valtage to pass through. The
EG12 also automatically resets
to its monitoring mode after the
disruption occurs. The strip fea-
tures a lighted master on/off

switch, six-foot power cord, an
internal safety fuse, a resettable
circuit breaker, and an indicator
that shows the protection cir-
cuits are working. Rated for use
at 120 VAC and 15 amps, the
EG12 offers protection against
surges on all three lines—hot,
neutral, and ground—while of-
fering protection against EMI/
RFI with across-the-line filtering.
The Electra Guard EG12 six-
outlet strip protector has a sug-
gested retail price of $44.95.
For further information, contact
Intermatic, Inc., Intermatic
Plaza, Spring Grove, IL
60081-9698. |
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Earn Your B.S. Degree
in
ELECTRONICS
or

COMPUTER

By Studying at Home

Grantham College of Engineering,
now in our 4lst year, is highly ex-
perienced in “distance education”™—
teaching by correspondence—through
printed materials, computer materials,
fax, and phone.

No commuting to class. Study at
your own pace, while continuing on
your present job. Learn from easy-to-
understand but complete and thorough
lesson materials, with additional help
from our instructors.

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and Clanguages — as wellas
Assembly Language, MS DOS, CADD,
Robotics, and much more.

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

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

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

[

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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By John J. Yacono

Controlling
Power

OuUTPUT

017 o———wp——{

2}
:_

THINK TANK

Well, another month is
upon us and with it a
batch of new circuits. As
always, all the circuit
creators whose work ap-
pears in this month’s
column will receive a Think
Tank Il book. Send your sub-
missions 1o Think Tank,
Popular Electronics, 500-B
Bi-County Bivd., Farm-
ingdale, NY 11735.

My topic for this month,
optoisolators, was prom-
pted by a comment made
by John Caywood (Think
Tank, August 1991) who ex-
pressed an interest in
power-control devices, and
by a request made in our
first letter for this month.
After we deal with op-
toisolators, I'll answer a
couple of other letters.

A CHRISTMAS DISPLAY

Every year, | setup a
large animated Christmas-
light display in my front
yard. How big? Well one of
the displays is shaped like a
6 by 7-foot present com-

OF LIGHTS

TO AC
o] POWER

:} T0 STRING

Fig. 1. A Triac-output optoisolator used with a Triac will allow a
4017 decade divider to control an AC load, such as a string of

lights.

plete with a large bow on
top. The lights are se-
quenced so that the bow
goes out and the next set of
lights, shaped like an open
lid, comes on. When the lid
turns on, a 4-foot rabbit
complete with a drum and
frumpet appears. As the
rabbit waves and beats the
drum, musical notes ap-
pear around the
instruments. There is also a

boy riding a rocking horse
and next to that, there's a
wagon and a tricycle.

After 3 years, the cars
keep coming from all over
and line up outside to
watch and film the display.
It does get somewhat em-
barrassing, what with all the
fraffic and jokes about the
drain on the electricity, but
kids of all ages like what
they see.

Up 10 now | have been
using 555 timers with relays
and Triacs to sequentially
supply power to the lights.
The circuit is so large that it
takes up two circuit boards
that contain a total of elev-
en 5565% with their support
components, relays, etc.,
I've wanted to replace the
relays with solid-state com-
ponents and reduce the
overadll number of compo-
nents. Well, your
"Multiplexing with Counters”
circuits (Think Tank, May
1991) are just what | need, |
think. My question is what
would be the best way to
control AC with the 4017
counters?

—Bill J. Stern, Sistersville,
wv

Its really pretty simple to
control the lights in your
display. What you need to
do is connect an op-
toisolator at each outout of
each 4017. Then connect
the optoisolator to a Triac
that will actually control
each light circuit.

To see exactly how that
should be done, take a
look at Fig. 1. Since the 4017
is a CMOS chip, any one of
its outputs can supply
enough current fo light an
LED in an optoisolator, The
opfoisolator contains a
light-activated Triac driver,
so when the LED turns on,
the Triac driver conducts a
lithe current. That current
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flows through the gate of
the Triac, turning it on. The
Triac then allows current to
pass from the AC source fo
your light display.

A couple of technical tips
are in order at this point.
First, be sure that you power
the 40175 from a 10-voit
source to ensure that the
optoisolators will activate
good and hard. Second,
be sure not to confuse the
wo main ferminals on the
Triac (the terminals that go
fo the AC source and the
lamps) with one another:
The main terminal drawn
near the gate should al-
ways go fo the power
source, the other terminal
should go fo the load. Third,
select Triacs that can han-
dle the current required for
your displays (use heat sinks
if necessary). Last, when-
ever working with AC-power
circuits observe extreme
{make that obsessive) cau-
tion. Never work on such
circuits while they are under
power and use heavy-
gauge Romex wire for all
power connections. Use
wire nuts wherever possible
in the AC circuit; solder
melfs when passing high
current.

The optoisolator circuit
presented in Fig. 1 will not
work well with highly induc-
tive loads. Thats because
an inductive load wili not
permit the current and volt-
age flowing through the
Triac to fall to zero at the
same time. That prevents
the Triac from turning off
once the LED turns off. For
those of you that would like
fo use such optoisolators to
power inductive loads, try
the circuit in Fig. 2. The extra
capacitor and resistor help
o overcome the effects of
the inductive load, allowing
the Triac to turn off.
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Fig. 2. For controlling an inductive load, the basic circuit in
Fig. | needs to be augmented with an additional resistor and
capacitor. Without the extra components, the Triac may not turn

off.

There are many other
types of optoisolators (in
fact, too numerous to cover
all of them here); each with
its own special properties
and uses. For example,
some optoisolators are
equipped with transistor
outputs (or drivers), as
shown in Fig. 3. They are
useful when you want one
DC circuit to control an-
other. You may be wonder-
ing why one wouldn't just
use a transistor. Well, there
are times when the control
circuit must have separate
voltage-supply and ground
lines from the circuit that it's
controlling. A transistor-driv-
er optoisolator allows the
LED and the transistor drive
to reside in completely sep-
arate circuits.

TRANSISTOR
QUTPUT

i

Fig. 3. Transistor-output
optoisolators are useful to
allow one DC circuit to
control another. That allows
you to separate the grounds
of the two circuits.

Closely akin to the tran-
sistor-output optoisolator is
the Darlington-output op-
toisolator (see Fig. 4). They
are also useful when you
want to isolate one DC cir-
cuit from another, but they
provide “snappier” action.
To put that another way, the
output will snap on and

OARLINGTON
QUTPUT

Fig. 4. A Darlington-output
optoisolator has a harder

action. It runs fully on even
if the LED only glows dimly.

conduct at its maximum
capability even if the LED
only glows dimly. That’s
useful for applications that
require high sensitivity and/
or fast action.

Another common op-
tcisolator sports an SCR
output (See Fig. 5). That SCR
acts like any other SCR, but
it's a light-activated SCR (or
LASCR). It turns on when the
LED packaged with it giows.
As you probably know, SCR’s
act like diodes that can be
turned on. When turned on,
they allow current to flow in
only one direction. Once
turned on, they latch—they
will continue to allow cur-
rent to flow until the current
drops to a low value. That
makes these optoisolators

SCROUTPUT

Fig. 5. Optoisolators with
SCR outputs latch on. Once
activated, the only way to
turn them off is to prevent
current from flowing through
the SCR.

Safety,
Security,

| Gonvenience,

Entertainment

and Energy

Management

Home Automation
from Heath,
the catalog

that has it all...

Enter the world of
Home Automation. Remote
lighting and appliance controls.
Security alarms and lighting.
Automated thermostats.
Video monitoring systems.
Whole-house security systems.
They're all yours in the Heath
Home Automation Catalog. To
receive your FREE copy,
| call today toll-free.

1-800-44-HEATH

(1-800-444-3284)
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Heath Company

Marketing Dept. 107-090
Benton Harbor, M| 48022
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contact east

PRODUC TETD SERVIGE ELECTRONIC EQUISHIENT

Same Day Shipment
To Order, Call (508} 682-2000

FREE CATALO
TESTINSTRUMENTS &
HARD-TO-FIND TOOLS

Packed with over 10,000 quality products for testing,
repairing, and assembling electronic equipment. A full
selection of test instruments, power protection equip-
ment, precision hand tools, too! kits, soldering sup-
plies, and muchmore. Products are shown in full color
with detailed descriptions and pricing. All products
come with a 100% satisfaction guarantee. SAME-
DAY shipment program.

In a hurry to receive your catalog?

Call (800) 225-5370
In Massachusetts call (508) 682-2000

Contact East, Inc., Dept. R470

335 Willow St., No. Andover, MA 01845

T S e it HEST T
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
$30 an hour
and more!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” Thisvaluablelicenseis
your professional “ticket’ to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you doneed an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!
| P pipietmon ettt Caty |
1 COMMAND PRODUCTIONS
FCC LICENSE TRAINING, Dept. 100
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME
ADDRESS
CITY _ _STATE_______ZIP_
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very nice for alarm circuits.
Once triggered they latch
on to sound an atarm, and
they isolate any sensitive
detection circuits from the
electrically noisy annun-
ciator.

AC INPUT

Yy 2

\\A‘IDRWER!

Fig. 6. AC-input optoisolator
devices contain two
oppositely oriented LED's .
One of the LED’s will light
no matter which direction the
current flows.

Some optoisolators have
the ability to accept an AC
control signal. Take a look
at Fig. 6 to see how that is
done. There are two LED's
placed back-to-back at the
input. One LED will be for-
ward biased and glow
when current flows in one
direction, and the other LED
will glow when the current
reverses. This variety of op-
toisolator is useful when you
don't know the polarity of
the control signal, or when
you want an AC signal
(such as audio-controlled
current) to activate a de-
vice.

A “BALANCED”
PRESENTATION.

This is in regard to Mr.
Grabosky’s contribution
(Think Tank. June 1991) and
your reply thereto. Mr. Gra-
bosky’s use of a 500-ohm
resistor in each line feeding
power to his telephone (see
Fig. 7) is correct. Telephone
companies go to great ex-
pense 1o keep the tip and
ring leads of the talking
paths balanced through all
of their eguipment, includ-
ing the cables leading up
to the customers’ premises.
That is done to prevent
crosstalk and noise from
degrading the entire net-
work. In that context, it
behooves all experimenters
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and hobbyists to try to emu-
late their exampile. In that
respect, that means that if
you infroduce an imped-
ance in one side of the line,
a corresponding imped-
ance should be added to
the other side. Along similar
lines, the tip and ring lines
should be opened by con-
tacts in both lines
simultaneously except at
the terminal equipment.

Since the FCC has per-
mitted private individuals to
connect all sorts of equip-
ment to telephone lines,
there has been a gradual
degradation of the total
network by poorly designed
equipment. A good exam-
ple is to listen to the
fransmission of some porta-
ble telephones. The cross-
talk and noise introduced
by them affects all of the
users of the network.

Both the 500-ohm re-
sistors in each leg of Mr.
Grabosky's circuit can be
replaced by a small induc-
for, about 500-mH, in series
with a 100-ohm resistor. That
should improve the sound
quality of the circuit.

—Jed LeBaron, Ft. Myers,
FL

| applaud your defense
of the telephone company
standards. | agree that any
device connected to the
phone line should obey
every FCC and telephone-
company rule, and anyone
connecting devices fo the
telephone lines should
make every effort 1o study
and adhere 1o the stan-
dards. However, Mr,
Grabosky's circuit didn't
connect to the phone line,
and cannot be prone fo
crosstalk (it contained only
one voice channel). Be that
as it may. thank you for
pointing out a very impor-
fant issue. | hope everyone
appreciates your point,

CLEARING UP SOME
NOISE.

The April 1991 Think Tank
featured a white-noise gen- |
erator circuit from Bob
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McVvay. While | am sure that
it is a perfectly fine circuit, |
would like to address your
comments concerning the
use of the device for audio
equalization. White noise—
which contains equal ener-
gy per hertz—is not used to
equalize audio. What is
needed is pink noise, which
contains equal energy per
octave. White noise can be
converted to pink noise by
passing it through a pinking
filter, which attenuates the
white noise by 3 dB per
octave to achieve the de-
sired equal energy per
octave.

An easy method for set-
ting an equalizer with a
pink-noise generator in-
volves using a hand-held
sound-level meter (such as
the one from Radio Shack).
You start by lowering all the
equalizers faders all the
way down. Feed the pink
noise through the audio sys-
tem to the speakers and
raise the middle fader to its
middle (zero) position. Ad-
just the volume of the audio
system so that the sound
meter reads 0 dB. That sets
a reference point to mea-
sure the other octaves
against, so don't alter the
volume level for the rest of
the procedure. Lower the
center fader back down.

Now take the lowest
fader and raise it up untit
the sound meter reads 0
dB. Write down its position
on a piece of paper and
lower the fader back down.
Perform this procedure with
all the remaining faders,
writing down the position of
each that produced a
reading of 0 dB. When
finished., set each fader to
the position you recorded
and you're done. Re-
member, due to the
interaction between the
sections of the equalizer,
the quality of your results
will depend on the quality
of your equalizer.

However, Mr. McVay's Cir-
cuit can be used to set an
equalizer without a pinking

The World’s Most Popular Probe

Model SP100

100 MHz Switchable 1x-10x $45

More SP100 Probes Have Been Sold Worldwide Than
Any Other Probe Ever Made

+ Universal

For Tektronix. Hewlett Packard,
Philips, Leader, B&K, Kikusui,
Hitachi. Beckman and other

oscilloscopes

+ Economical
Substantial savings compared to
OEM probes

+ 10 day return policy

Free probe guide shows economical
replacements for Tektronix, H-P,
Philips and all others

Guaranteed performance and quality

TEST
PROBES, INC.

TR

CIRCLE 18 ON FREE INFORMATION CARD

9178 Brown Deer Road, San Diego, CA 92121
Toll Free 1-800-368-5719

filter. First send the white-
noise generator’s output
into one channel of a
graphic equalizer. Then set
the lowest fader to its max-
imum-output position. Now
adjust all successive faders
so that each one is 3 dB
lower than the one preced-
ing it. Do the same with the
other channel and you're
done.

—Steven Weiss, Sunrise FL

You got me! It is obvious
that | got my noises con-
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fused, so you're quite right.
(I guess | was the only one
making noise that monthi)
Thanks for the fips for using
both white and pink noise.

NOTHING BOX

I built this circuit (see Fig.
8) so that | could watch my
music as well as hear it. Its
nothing more than a toy
and has no practical value
that | can find. it uses very
ordinary parts, and for a
power supply | used a

PHONE 1
RED

R1
5002
5 WATT

GREEN

50082
5 WATT

RED| GREEN

PHOMNE 2

Fig. 7. The telephone intercom has two resistors in it to balance
the circuit. This seems unnecessary, but it is a technique used by
phone companies to reduce cross-talk.

WWAAL AKRerieaniadiahistary com

three-volt battery pack,
which is more practical
than using household elec-
fricity.

Transistors Q1 and Q2 are
configured (as a
Darlington) to amplify the
signal coming in from the
speaker terminals. The sig-
nal from the Darlington
amplifier is fed through re-
sistor ladder, with the resistor
junctions feeding the base
terminals of ten NPN fran-
sistors. Once turned on, the
fransistors will light the LED's.
As the signal from the
speaker increases, the LED's
light in sequence. | used a
bargraph unit for the LEDS.
At very toud musical pas-
sages, all the circuit’s LED's
light up.

As | said, there isn't a
practical value for this unit,
but the aesthetics more
than make up for it.

—David Litke, St.
Catherines, Ontario,
Canada
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Fig. 8. This circuit is typical of what can be accomplished using a resistor network and several

transistors. The circuit is essentially a transistor-based light organ.

Dave, I'm certain that
people visiting you are im-
pressed by what you've
done, so, you see, there is a
practical use for your circuit
after all.

RINGER APPLICATION

The ringer on my phone
was so low that | could
hardly hear it. | checked
with GTE and learned that
the maximum “Ringer
Equivalency Number” (REN)
was five. | added the REN'
of all my phones and found
that was the seat of my
problem.

I could have replaced all
the ringer bells with elec-
tronic ringers 1o solve the
problem, or | could have
used a single bell in a cen-
tral area where it could be
heard. The best place was
the hallway where the front
and back door chimes
were located.

| adapted a circuit (see
Fig. 9) from a Motorola
book, using one of three
available IC’s, each requir-
ing a different capacitor for
the level of fone required.
The MC34017-1 provides a
1.0 kHz tone when C1 is
1000 pF The MC34017-2
provides 2.0 kHz with a C1
value of 500 pk The

MC34017-3 offers a 500 Hz
tone with a C1 value of
2000 pk

The important features
are that you can com-
pletely replace the
telephone bell circuit using
a minimum number of
components, Each IC ver-
sion offers on-chip diode

PRZ

4
= *15K
C pr1 3+,
160K | 75

_.5.""\#- c3

=5
L 4

RING 3 Bz
T
P *SEE TEXT

Fig. 9. The remote ringer is
built around a single
integrated circuit, the
MC34017, which comes in
three flavors with differing
tone-frequency outputs.

bridge and transient pro-
tection, direct drive for the
piezoelectric transducers,
and base frequency op-
tions; the input impedance
signature meets Bell and EIA
requirements, and it rejects
rotary-dial transients. That
solved my problem and |

hope that it will solve similar

problems for some other
readers.

—Lloyd F Thomas, Ox-
nard, CA

You know; Lloyd, a lot of
our readers have had to
put up with that sort of
thing, and now, thanks fo
your contribution they won't
have to anymore! Good
going.

WATER DETECTOR

They say that necessity is
the mother of invention. This
circuit was designed to
rmonitor our basement for
floods. Occasionally our
washing machine or sink
would overflow and if ev-

SENSORS

= +3-85V
BE

Fig. 10. The Water Detector
is an extremely simple circuit
that is triggered by bridging
the gap between its sensor
plates.

erybody was upstairs, the
water could damage many
of our valuable possessions.

WWW. akherieaniadiahietarny. com

This circuit (which is shown
in Fig. 10) is really quite
simple and it is also easy to
assemble.

You won't have to etch
PC boards, or even use
perfboard. Simple, point-to-
point wiring is sufficient. |
soldered my wiring directly
o the transistor leads. Here'’s
how the water detector
works: When the sensors are

-dry, transistor Q1 does not

receive power, and so the
buzzer (BZ1) is not activated.

When water bridges the
sensors, power is applied to
the base of fransistor Q1
allowing current to flow to
BZ4, turning it on. The sen-
sors are nothing more than
pieces of foil tape with
wires soldered to them. You
could even use nails or just
plain wire. For best results, |
found that the sensors
should be placed about Y-
inch apart.

Incidently, this is my first
effort at circuit design! |
learned electronics by
watching electronic shows
and reading magazines. |
enjoy the hobby and hope
o be able to major in
electronics when | get to
college.

—Tony Rossi, Lititz, PA

Readers, Tony is 15 years
old, and I think you'll agree
that his first effort is worthy
of encouragement. Hope
you enjoy your Think Tank
book, Tony!

Well that wraps up things
for another month. Don't
forget, your contributions
are an important part of
this column, so keep those
circuits and comments
coming! [ |

“I never fired a shot. . .
the robot decoy just went wild.”
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No other training—in school, on the job,
anywhere—shows you how to troubleshoot and
service computers like NRI

HARD DISK
20 megabyte hard disk drive you install
DIGITAL MULTIMETER intemally for greater data storage
Professional test Instrument for  CaP2City and data access speed.
quick and easy measurements.
LESSONS

Clearcut, lliustrated texts bulld
your g;\demmndlng of computers
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SOFTWARE

Including MS-DOS, GW BASIC, word
processing, database and spreadsheet
programs.

Only NRI walks you through the
step-by-step assembly of a powerful
AT-compatible computer system you
keep—giving you the hands-on ex-
perience you need to work with,
troubleshoot, and service all of todav’s
most widely used computer systems. You get
all it takes to start a money-making career, even
a business of your own in computer service.

No doubt about it: The best way to learn to service computers is to actually
build a state-of-the-art computer from the keyboard on up. As you put the
machine together, performing key tests and demonstrations at each stage of
assembly, you see for yourself how each part of it works, what can go wrong,

and how you can fix it.

Only NRI—the leader in career-building, at-home electronics training for more
than 75 years—gives you such practical, real-world computer servicing experience.
Indeed, no other training—in school, on the job, anywhere— shows you how to
troubleshoot and service computers like NRI.

You get in-demand computer servicing skills as you
train with your own AT-compatible system—now
with 20 meg hard drive

With NRI's exclusive hands-on training, you actually build and keep the powerful
new AT-compatible West Coast 1010 ES computer, complete with 1 meg RAM and
20 meg hard disk drive.

You start by assembling and testing the 101-key “intelligent”’ keyboard, move
on to test the circuitry on the main logic board, install the power supply and 1.2 meg
5%" floppy disk drive, then interface your high-resolution monitor. But that’s not all.

Only NRI gives you a top-rated micro with complete
training built into the assembly process

Your NRI hands-on training continues as you install the powerful 20 megabyte hard
disk drive—today’s most wanted computer peripheral—included in your course to
dramatically increase your computer’s storage capacity while giving you lightning-
quick data access.

Having fully assembled your West Coast 1010 ES, you take it through a complete
series of diagnostic tests, mastering professional computer servicing techniques as you

take command of the full power of your computer s high-speed 80286 microprocessor.

In no time at all, you have the confidence and the know-how to work with,
troubleshoot, and service every computer on the market today. Indeed you have
what it takes to step into a full-time, money-making career as an industry technician,
even start 2 computer service business of your own.

No experience needed, NRI builds it in

You need no previous experience in computers or electronics to succeed with NRI.
You start with the basics, following easy-to-read instructions and diagrams, quickly

NEW! ar-cOMPATIBLE COMPUTER
High-speed 80286 CPU (12 MHz clock, 0 wait
states), 1 meg RAM, 1.2 meg, 5%4" high-

denslty floppy disk drive,

MONITOR

High-resolution, non-glare, 12" TTL
monochrome monttor with tiit and
ewivel base.

TECHNICAL MANUALS

With professional programs
and complete specs on
your computer,

DIGITAL LOGIC
PROBE

Simpiifies anatyz-
Ing digital clrcult
operation.

DISCOVERY LAB

Complete breadboarding
system to let you design and
modify circults, dlagnose and
repalr fauits.

moving from the fundamentals to
sophisticated computer servicing
techniques. Step by easy step, you
get the kind of practical hands-on
experience that makes you unique-
ly prepared to take advantage of
every opportunity in today’s top-
growth field of computer service.
What's more—you learn at

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

Your FREE NRI catalog tells more

Send today for your free full-color catalog describing every aspect of NRI's innovative
computer training, 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, Washington, DC 20008.

AT is a registered trademark of International Business Machines Corporation

e

Electronics

McGraw-Hill Continuing Education Center
' 4401 Connecticut Avenue, Washington. DC 20008

.
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:‘ '{ For career courses
] | approved under GI bill
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There’s ncthing really magical
i about assembling your own 1BM
PC compatible computer, in
tact, nearly everyone has or will be
colng it. Some experts feel that most
elecTronics companies are now ac-
ftively and aggressively producing IBM
clones—even the off-shore companies
that used to maks CB radios. But that's
something you probably already know.
Besides, the topic of this article is how to
build your own Macintesh ®, so perhaps
we should ponder the question: "Why
aren’t there any Macintosh clones as
well?”

The answer to that auestion is one of
legadity, rather than technology. Apple
Computers in their infinite wisdom de-
signed and patented a rather unique
product line—the Apple Computer,
and more recently the Macintosh.
\While there have been several compa-
nies who hove fried to “clone” or dupli-

*Maciritoshis a recuswred trademark of Apple
Corporation.

e 2

Make Your
Own MAGC

BY
ELLIOT KANTER

You can build an easily expandable Macintosh with some
built-in frills for less than what a new no-frills unit would

COSI.

cate the Apple computer system, they
have founa themselves facing perhaps
the industry’s most aggressive and suc-
cessful legal departmeni. If you've fol-
lowed the newspapers over the years,
the marketplace is littered with the
“bones” of firms who tfried to duglicate
or replicate Apple products but got le-
gaily burned.

You might now wonder. how ther can
a magazine as reputable as Popular
Electronics even consider running an
article on building your own Macintosh.
The answer is quite simgle: No step or
procedure contained in this article will
violate any of Apole Computers legal

WWW_ akmerieaiiadimhictary com

rights—you will be using origina Apple
parts, not illegal duplicares.

Thot may sound expensive, but its
really not because good used Macin
tosh motherboards can be purchased
very cheaply. Unlike IBM clones, Macing
tosh computers don‘t have a bunch of
expansion slots. So wher auserwants t
upgrade a Macintosh. say by adding
hard disk, the motherboard must e re
placed. The old motherboards are usu
ally consigned to the local landfil, o
retained by a dealer as a source of
spare parts. (If you are concerned
about the environment, and want tc
save some landfill space, building your
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own Macintosh is the way to go) So
distributors for used motherboards
have sprung up, and you could buy
your own legal Apple Macintosh moth-
erboard at low cost. For example, we
bought ours for $45 from one of the
sources we mention elsewhere in this
arficle.

However, a motherboard does not a
Macintosh make. Sure you could go out
and by the original Macintosh case,
power supply, CRT, etc., but what you'd
have would be a somewhat crippled
computer limited by whatever the
motherboard’s original configuration
might have been. If it was an early
model, you'd have about 128K RAM
and be forced into using a low capaci-
ty space-eating 5.25-inch floopy
drive—hardly a state-of-the-art system.
But what if we told you that you could
assemble a high performance, "infi-
nitely” expandable Macintosh with only
a few simple hand tools and at a grice
less than the original cost of an un-
adorned Macintosh? What if you could
do it in less than fwo hours and in most
cases without the need for a soldering
iron? Would you be interested? If your
answer is ‘yes,” read on,

Enter the Convertible Kit. The idea
of building a home-made Macinfosh is
an old one. However, up to now build-
ing a Macintosh was a project only for
the full-blown hacker. You'd have tc as-
semble components, solder and cut foil
traces, and really get into the circuitry.
Hopefully, the end result was a usable
Macintosh. Frankly you had to be a real
glutton for punishment to shop, modify,
solder, shop some more, and then still
not really have what you wanted.

What the less daring of us needed
was o "Volkswagen” approach to build-
ing your own Macintosh. Something
along the lines of an IBM clone, so any-
one with a few screwdrivers and a
moderate amount of skill could tuild
one, and do so at a cost-effective
price.

With the easy and legal availabili-y of
certain key components—namely the
motherboards and BIOS ROM chips
for a reasonable cost, all we needed
was for someone to figure out how to
produce a kit platform that would allow
the integration of these componzants
with a decent-sized power supply, and
to figure out how we could use a reg-
ular PC-compatible monitor to further
limit the expense.

Well, there's a little company cclled
ATS, Inc. (Atlanta Technical Services inc)

TABLE 1—ITEMIZED COST

Iltem Approximate

Cost
Motherboard 128K $ 45.00
128K ROM set $120.00
Memory Upgrade/SCSI Adapter $249.00
Mouse $ 69.00
256K Memory Modules {minimum of 4 needed) $ 25.00/ea
Monitor $149.00
SCSI 40MB Hard Drive $400.00
ATS Convertible Kit $375.00
Keyboard (Basic Mac) $ 99.00
Total: $1606.00

— — — A

Note 1: Available from ATS (see box entitled “Accessory Sources” elsewhere in this article).
Note: You'll also need a copy of the Macintosh Operating System from your local Apple dealer.

that has produced a kit with almost all
the features we'd hoped for. The ATS
Convertible Kit, as the package is
called, sells for less than $400 and in-
cludes a small-footprint PC-like case,
power supply, cables, video/power
adapter, 800K 3.5-inch floppy drive,
and a well written instruction manual.
What remains is for you to do a bit of
shopping on your own and acquire the
“guts;” namely a Macintosh mother-
board and ROM. You'll aiso need a
memory/SCSI adapter board (which
ATS can also supply), a few hand tools,
and a bit of time.

Shop ‘Till You Drop. We've already
identified some of the key components
of our Macintosh system, and Table 1
gives you a run-down of whatyou need
to acquire, and the actual costs we en-
countered while ordering the supplies.
You might stop and wonder about the
cost, considering there have been ad-
vertisements for Macintosh Plus com-
puters for less than $1000 in the media.
However, the Macintosh advertised
does not come with a hard drive, nor is
it what | tend to refer to as a "platform,”
which can be expanded at will and in
an almost infinite manner. Likewise, you
will be getting a system with a full-sized
power supply and a conventional PC
monitor—a far cry and improvement
over the minimal display which comes
standard on the Macintosh Plus.
However, for the accountants or
bean-counters in our readership, the
total price shown is still less than the
original Apple Macintosh computer
pricing. and still represents a cost-
effective savings over the actual or true
cost (apples to apples minus the dis-
play) of a similarly configured Macin-
tosh Plus with a 40-MB hard drive. If you
are in the mood to be frugal, and don't
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see a hard drive in your immediate fu-
ture, you could instead add a second
floppy drive to the system and reduce
the cost by some $200. Likewise, if you
have a monitor that can easily be con-
verted to reproduce the Apple/Macin-
tosh/ATS video output, you can save
another $149—that is providing you
can safely make the modifications (that
topic will not be covered in this article}

Ordering Information. Now that
you've got an idea of what it will cost,
you need to know where to buy your
supplies, and how to get in touch with
the sources. The boxed text entitled "Ac-
cessory Sources” lists sources as well as
addresses and, in most cases, toll-free
telephone numbers.

Before you order your motherboard
or Convertible Kit, there’s something
you should know: For some unknown
reason, Apple elected to use two dif-
ferent package styles for their CPU IC.
One type of chip, easily identified by its
black-plastic body requires a con-
nector called a “Killy clip” in order to
install the memory/SCSI adapter board.
The Killy clip can be installed in a few
moments with the use of just a screw-
driver.

The other chip has a gray ceramic
case and will require the use of a dif-
ferent connector called a "pin header.”
Installing the pin header requires the
use of a small tip, low wattage soldering
iron to make 64 connections. So, if at all
possible (especially if you doubt your
soldering skills} request a motherboard
with a black-plastic 68000 CPU chip.
You will also need to let the people at
ATS know which type of CPU you have
before ordering a Convertible Kit so
they can ship you a kit with the proper
connector.

On a different note, you might be
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Fig. 1. This is a basic Macintosh motherboard. The most useful features shown here are
the locations of the ROM chips and the area that will be covered up by the SCSimemory

adapter.

able to save some money if you know
someone who has just added an addi-
fional 800K drive to their system, and
won't be using their (supplied) BIOS
ROM chips. Under no circumstances
should you attempt to copy or know-
ingly purchase copied/counterfeit
Apple Macintosh BIOS ROM chips.
The author, Popular Electronics,
Gernsback Publications, as well as the
people at AlS Inc., caution you against
potential violations of Apple’s
copyrights. Regardless of how much
you might think you'll save, the potential
legal hassles you could run into can be
more costly. In short, don't do it!
Likewise, you could possibly acquire
an as-is motherboard at a flea-market
or swap meet. If you find one out of

11T gheppidcomputar ([l

sao-nie BN

MODEM
CONNECTOR

PRINTER
CONNECTOR

MOUNTING
HOLE

EXTERNAL
. FLOPPY
. - WL & CONNECTOR

commissian, keep in mind that the un-
der-rated power supply and CRT in the
early Macintosh systems were more
prone fo failure than the motherboards,
which is really what you'd be interested
in anyway.

Assuming you've placed all your or-
ders, you will sfill need a few common
hand tools such as a Phillips-head
screwdriver, a small flat-blade screw-
driver, a %e-inch nut driver, a 732-inch
nut driver, gas-joint pliers (common
household pliers), long-nose pliers, and
an anti-static grounding wrist strap. If
you couldn'’t find a plastic-CPU mother-
board, you'll also need a 15-25-watt
soldering iron with a smaili tip, a supply
of rosin-core solder, and some liquid
flux.

AL oo oo oo dl ol ot o o

NOTCH
ROM FOR KEY

FLCPPY
DRIVE
CONNECTOR

Replacing the ROM Chips. Now that
we have all of our components to-
gether, let's get underway. Our first step
will be to replace the motherboard’s
64K ROM chips with 128K units. There
are two sockefed chips (see Fig.1),
clearly identified on the silk screening
as "HI" and “"LOW" ROM. They should
bear the part numbers 342-0220 and
341-0221, respectively.

Wearing your anti-static wrist strap, re-
move each of the IC's by sliding a flat-
blade screwdriver between the ROM
and its socket. Rotate the screwdriver
and gently pry the ROM free. Repeat
this process for the remaining ROM
chip. You can discard the two old chips
as you won't be using them in your
“"new” Mccintosh.
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Fig. 2. This drawing shows the step-byv-
step lmlullanon_/m the Killv clip. You'll
need to follow these steps if vour
motherboard has a plastic CPU.

Locate the new HI ROM chip (part
number 342-0341) and examine it to be
sure that the pins are all straight and exit
the IC atrightangles. If any pin (or leg) is
bent, carefully straighten it using your
long-nose pliers. One end of the ROM
has a notch. Insert the ROM in the HI
ROM socket, with the notched end
pointing towards the CPU chig as
shown in Fig. 1. In a similar manner, lo-
cate the new LO ROM chip (part
number 342-0342) and carefully insert
it into the LO ROM socket. The notch on
the LO ROM should also point fowards
the CPU. Make sure that both ROM
chips are firmly seated in their sockets.

Installing the Connectors. Now you
can unpack your Convertible Kit (if you
haven’t already). You will find a low-pro-
file case and an insfruction manual. Use
your Phillips screwdriver or a “4z-inch
nut driver to remove the four cover
screws on the sides of the case, and
carefully pry the cover up and towards
you. Inside the case you will find the
cables, hardware and battery pack as
well as a package of four AA alkaline
batteries. Remove the components
and set them aside. At the same time,
take out the 800K floppy drive by re-
moving the four screws that secure the
floppy drive plate and lifting the assem-
bly, placing it aside; we will be reinstall-
ing the floppy drive later in our
procedure,

Because we have no way of knowing
which of the two CPU’s (black plastic or
gray ceramic) your motherboard has,
we will describe both the Killy clip and
pin-header installation procedures.
Throughout our discussion we will use
numbers in the parenthesis to refer to
special points in the figures. For either
procedure be sure to wear your anti-
static wrist strap and read the instruc-
fions at least once before beginning.

Let’s start with the procedure for the
black-plastic CPU using the Killy clip (il-
lustrated in Fig 2), which should be
somewhere among the hardware.
Place the clip over the CPU chip with
the flange on one end of the clip cen-
tered on the body of the CPU chip (1).
Do not hook the flange under the CPU
chip at this point. Holding the Killy clip
firmly, push the clip fowards the other
end of the CPU (2). The end of the clip
resting on the CPU will bend slightly out-
ward. While maintaining pressure on
the clip, insert the flat-blade screw-

ACCESSORY SOURCES

CONVERTIBLE KIT AND MONITOR:

ATS (Atlanta Technical Specialists), Inc.
3550 Clarkston Ind. Blvd.

Suite F

Clarkston, GA 30021

1-404-292-6655

USED MOTHERBOARDS:

Pre-Owned Electronics
30 Clematis Ave.
Waltham, MA 02154
1-800-274-5343

Shreve Systems
2421 Malcom St.
Shreveport, LA 71108
1-800-227-3971

128K ROM/UPGRADES:

Pre-Owned Electronics
30 Clematis Ave.
Waitham, MA 02154
1-800-274-5343

Peripheral Qutiet
314 S. Broadway
Ada, 0K 74820
1-800-332-6581

MacProducts USA

8303 Mopac Expressway Suite 218
Austin, TX 78759

1-800-622-3475

CMO

101 Reighard Ave.
Williamsport, PA 17701
1-800-233-8950

Shreve Systems
{See address under “Used Motherboards™):
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Fig. 3. Follow this guide 1o install the pin
header on a ceramic CPU. Be sure 1o
remove the spacers first.

driver into the slot on the free end of the
clip. Use the screwdriver as a lever fo
gently bend the end wall of the clip
away from the chip (3) while sliding the
clip down over the CPU (4). Remove the
screwdriver once the flange is resting
on the body of the CPU chip (5). Now
apply downward pressure to the Killy
clip (6). The clip will first snap into posi-
fion on one side of the CPU chip so it
rests on the circuit board. Push down on
the side that has not fallen into position.
It may take considerable force to seat
the clip, which will be indicated by an
audible snap as the flanges fit under
the CPU chip. When the clip has been
installed properly, both sides of the Killy
clip should touch the circuit board (7).
Examine the clip, the pins should extend
vertically from the top of the clip, if nec-
essary, straighten any bent pins (8).

To install the pin header (see Fig. 3)
instead, start by removing the U-
shaped plastic spacers on the CPU if
any are present on the motherboard.
You should be able to push them off
with your fingers or a small screwdriver.

Examine the pins of the CPU for corro-
sion. Clean the pin surfaces by rubbing
them with a pencil eraser and remove
any residue with a cloth dipped in com-
mon rubbing alcohol. You may wish to
apply a light coating of liguid flux to the
pins before beginning to solder. Bend
the pins outward on one side of the pin
header by approximately 10 degrees
(1). That is necessary to fit the header
over the pins of the CPU. Place the pin
header over the CPU (2). Make sure that
the pins of the header are aligned with
the pins extending from the CPU chip.
Push the header down as far as it will
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Fig. 4. This is the memorviSCSI adapter board with rwo SIMM's at the bottom. Note that

each row of SIMM sockets requires two SIMM's.

go. There will be a slight gap between
the body of the pin header and the
body of the CPU.

You can now begin carefully solder-
ing the pin header in piace (3). Note
that the ceramic chip can act asa very
efficient heat sink, so you may need to
use a higher temperature setting (if you
have one) on your soldering iron in
order to make good connections. First
solder the four corner pins to hold the
header stationary. Before soldering the
remaining pins, make certain that the
header is parallel to the motherboard.

Once you've soldered the header in
place, it is impossible to repasition it.
Inspect your work. A good solder joint
will be shiny (not grainy) in texture, and
will have a filet of solder between the
contacts (4). Examine the pins on the
pin header. They should extend ver-
tically from the top of the header. if
necessary, straighten any bent pins (5).

Memory Installation. We've now
completed perhaps the maost difficult
part of our Macintosh assembly, and
are ready fo configure our memory/

TABLE 2—DIP-SWITCH CONFIGURATION

g .- ———— -

.......

8 Motherboard Total $1 $2 3
z Type Memory

2

= 128K 1MB OFF OFF OFF
< 128K 2MB OFF OFF ON
Z 128K 4MmB OFF ON ON
o 512K 1MB ON OFF OFF
g 512K 2MB ON OFF ON
E 512K 2.5MB ON ON OFF
8 512K 4MB ON ON ON
30
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SCSI
CONNECTOR

DIP SWITCH

RIGHT
SOCKETS

MEMORY
MODULES

SCSI adapter board (see Fig. 4). Table 2
shows how to configure the DIP switch
located on the adapter board to suit
the memory and motherboard’s “base

STAND-OFFS

REAR PANEL—

WASHER

Fig. 5. Use these mounting details for the
Video and SCSI connectors. It's a good
idea to mount them onto the hack panel
before installing the motherboard.
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memory size.”

The information in Table 3 should al-
low you to properly arrange the memo-
ry modules (called SIMMS) in the slots
on the adapter board to suit the moth-
erboard and the amount of memory
you desire. Note that each row on the
adapter board has two sockets, a left
one and aright one. Both must be filled
with the specified SIMM to complete a
rOw.

The SIMM’s should be installed by in-
serting them at a 75° angle, then ratat-
ing them downward until they snap into
place, causing both plastic locating
tabs to engage. Once the memory is
installed, and the DIP switches are con-
figured, you are ready to connect the
adapter board to the motherboard, ei-
ther via the Killy clip or the pin header. If
you are curious, look back at Fig. 1 to
see the area that will be covered up by
the adapters circuit board.

Start by setting the motherboard on
a flat surface and then orient the
adapter board so that its six SIMM sock-
ets are positioned over the RAM chips
on the motherboard. Sight between
the motherboard and the adapter
board to ensure that all of the pins are
aligned. Apply downward pressure to
the CPU chip on the adapter board.
Once installed, the pins of the Killy clip
or pin header should be fully insetted
into the socket on the underside of the
SCSI/memory-adapter board. Now
carefully set the motherboard/adapter
board aside so you can proceed with

NUT

PAPER i MAC PCB
WASHER ™~ /
- A W e | : | SRR DO SR AT |
. “~_PLASTK
WASHER
STAND-OFF §
CASE
SCREW

Fig. 6. Mount the circuit board standoffs
using this figure as a guide. You should
place the plustic washers between the PC
board and the bodv of the standoffs.

TABLE 3—SIMM CONFIGURATION

SIMM’s SiMM's SIMM's
Motherboard Memaory |  For Row 1 For Row 2 For Row 3
128K | 1MB | 256K 256K Empty
128K ZMB | 1MB Empty Empty
128K 4MBE 1MB 1MBE Empty
12K 1MB 256K Empty Empty
512K 2MB 256K 256K 256K
B12K 2.5MB 1M8 Empty Emply
512K 4MB 1ME 1MEB Empty
Mole: Each row has a left and & right socket and both sockets must be filled with the designated SIMM.

MULTIPLEXER
INPUT

&
4
8 g

-

VIDEQ eeeeOe
KEY
SPEAKER ———————= BLK [ CN6_|RED 5. e RED WIRE
Il Sk
GREEN LED WHT [CN2] o
H 5l *| K:Y ok P9 POWER
YELLOW LED whT (cha] veL e CONNECTOR
Eli S
BATTERY BLK @D RED 5 f f.{
L s BLACK WIRE
Al e . BLACK WIRE
o
e ' P8 POWER
= T CONNECTOR
- E
| e
. il i I < ORANGE WIRE
==

MACPOWER PC POWER
OUTPUT

INPUT ®

Fig. 7. This is a top view, of the power/video-adapter bourd. It's mainly responsible for

performing the Converter Kits magic.

the assembly of the “home” for your
Macintosh.

Final Assembly. The manual which
comes with each ATS Convertible Kit is
well illustrated and very detailed. For
that reason, we will merely summarize
the remaining assembly steps, adding
illustrations, photographs, and some

idea. We found that the motherboard
left little room for maneuvering the
connectors into place, so you should
install the connectors first.

Inthat vein, open the parts packages
and select the SCSI and video-cable
assembles. Using your %1¢-inch nutdriver
and long-nose pliers, mount the two
connectors to the two vertical slots on

suggested changes in assembly order the rear panel. The hardware assembly (Fﬁ
that we found to be of benefit. for this step is shown in Fig. 5. Flop the {
Although the manual suggests cables attached to the connectors g
mounting the SCSI and video con- over the rear of the case to move them @
nectors to the rear panel after installing out of the way for the next steps. -
the motherboard, that's not a good (Continued from page 90) <
31
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BUILD A
SIMPLE
LASER

POWER
SUPPLY

BY GREGORY GRAY

Here’s a simple,
inexpensive, and easy-to-
build power-supply circuit
for your low-power laser
tube.

lasers, but until recently, the cost of

laser tubes always seemed to be
just beyond my modest budget. That's
no longer the case; today hobbyists
can buy small helium-neon (He-Ne)
gas laser fubes for $35.00. A similar tube
would have cost hundreds of doltars just
five years ago.

Isn't progress wonderful? But as luck
would have it, just as soon as you clear
one hurdle, another crops up to take its
place. Now the problem no longer lies
in getting the laser tube; instead the
problem is getting a power supply
thats capable of driving the tube. Al-
though there are commercial units
available, locating an inexpensive laser
power supply can be a big problem—
much bigger than | had expected.

Of course, there have been many
magazine articles dealing with the sub-
ject, but most required special parts
and special high-voltage transformers,
which were only available from the

I had always been fascinated with

manufacturer at somewhat higher
prices than | wanted to pay. Being a
graduate of the "Burned Silicon” tech-
nical institute, | decided to design my
own,

The Laser Power Supply presented in
this article is the way | got around the
power-supply dilernma. While it is not
what you'd call “high tech,” it does
serve its purpose quite well. The circuit is
capable of driving most tubes with 0.5
mW to 7 mW ratings. But before we get
to the project, a few cautionary words
are in order.

The power supply uses an auto-
mobile ignition coil to generate a high
voltage, which is required to operate
the laser tube. If you've ever been zap-
ped by a cars live spark plug wire, you
know its not a pleasant feeling. Also, the
beam of light produced by a laser is
very intense, and can cause damage
o the eye if viewed directly. Doctors use
lasers to weld severed blood vessels in
patients whose retinas (back part of
your eye) have detached; therefore,
never look directly into any laser
beam. Viewing a faser head on is akin
fo looking at the sun through a tele-
scope, which can damage the eye de-
pending on the level and duration of
exposure. So resist the urge to view the
beam directly, or reflected off any mir-
rored surface.

How It Works. Figure 1 shows the

WWW. akhrerieaniadiahicstary. com

schematic diagram of the Laser Power
Supply. The circuit consists of a 555 os-
cillator/timer (U1), two transistors—a
2N2222 general-purpose unit and a
2N3055 power transistor, @1 and Q2,
respectively—an ignition coil (L1), and
a few support components, which are
required for U1.

Configured as an astable multi-
vibrator, the 555 oscillates at approxi-
mately 500 Hz. The output of U1 at pin 3
is fed to the base of @1, causing it to
alternate off and on in time with U1’
output. The collector of Q1 is con-
nected to the base of Q2. As Q2 turns
on and off, a rising and collapsing
magnetic field is created in the primary
winding of L1 (the auto ignition coil). The
rapid switching of Q2 induces a suffi-
ciently high voltage in the secondary of
L1 to drive the laser tube. Note that a
pulsating DC voltage is delivered to the
laser, which will cause problems if you
fry 10 send data over the beam. So this
project is not suitable for voice- or data-
fransmission applications.

A 6-voltignition coil was used to keep
the operating voltage as low as possi-
ble. The circuit was designed to be
powered from a é-volt source. Warn-
ing: The source voltage to the Laser
Power Supply should never be allowed
fo exceed 7 volts; any higher voltage
could damage the laser tube. The
Laser Power Supply can also be used to
operate up to a 2-mw iaser tube froma
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source of as little as 5 volts as long as
the power supply is capable of deliver-
ing at least 500 mA. A 6-volt lantern
battery can also be used to provide
power to the circuit. But, the battery
must be fresh and it will not last very
long in actual operation.

Construction. In developing the Laser
Power Supply, the main criteria was that
it contain no special parts. So all of the
parts used in the circuit, with the excep-
tion of the laser tube, are locally cvail-
able; the ignition coil from auto-parts
distributors, and the electronics com-
ponents from Radio Shack and cther
electronics suppliers.

Although the circuit board for the
prototype was hand-drawn directly on
a copper-clad slug (unetched cirzuit-
board material), a refined full-size tem-
ptate of the original printed-circuit pat-
tern is shown in Fig. 2. A parts-
placement diagram corresponding to
that printed-circuit template is shown in
Fig. 3.

Begin construction by first installing a
socket for U1 where called for in the
parts-placement diagram, but do not
insert the IC yet; that's the last thing to
be installed. Following that, install the
resistors and capacitors. Note that two
resistors R1 and R2, are vertically
mounted to the board. When installing
C2 (the electrolytic unit) be sure that it is
properly oriented, as shown.

After installing the passive compo-
nents, install the transistors. When install-
ing @1 and Q2, be sure to observe the
proper orientation of those compo-
nents. The emitter and collector termi-
nals of Q2 are clearly marked on the
bottom of the package, and the unit
will comfortably fit the layout in only
one way, because the base and emit-

;l

n
[ 3'/16 INCHES —i

Fig. 2. Here is a refined full-size template of the original printed-circuit pattern that was

used to produce the authors prototvpe.

Fig. 3. This paris-placement diagram corresponds to the prinied-circuii foil pattern
shown in Fig. 2. Begin construction by first installing a socket for Ul, but do not insert

the IC vet; that's the last thing 10 be installed.

ter terminals of the unit are slightly off
center.

Once you've assembled the printed-
circuit board, check your work for con-
struction errors: misoriented compo-

+6V
Rl < :
100K 2 e
: 1
555 e
) H.V.
t_< G2 R2 L ouTt
33 100K 5 12 I
A'AvAv G
C1 —_— o
y 0 = 2N2222

Fig. . The Laser Power Supply consists of a 555 oscillator/timer (Ul), two transistors—a
2N2222 general-purpose unit and a 2N3055 power transistor, Qf and Q2. respectivelv—
an ignition coil L1, and a few support components, which are required for Ul.
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nents, solder bridges, etc. Note that Fig.
3 shows the printed-circuit board
mounted to the ignition coil. The coil
must be modified before being con-
nected fo the board. The modification
to the ignition coil is a modest one. Sim-
ply remove the screw inside the tower;
that’s the screw terminal inside the

WARNING!! This article deals with and in-
volves subject matter and the use of materials
and substances that may be hazardous to
health end life. Do not attempt to implement or
use the information contained herein unless
you are experienced and skilled with respect to
such subject matter, materials and sub-
stances. Neither the publisher nor the author
make any representations as for the com-
pleteness or the accuracy of the information
contained herein and disclaim any liability for
damages or injuries, whether caused by or
arising from the lack of completeness, inac-
curacies of the information, misinterpretations
of the cirections, misapplication of the infor-
mation or otherwise.
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TO POSITIVE
SIDE OF COIL
(TOWER)

END CAP
Y NIPPLE !

75K 3 WATT LASER GOES INSIDE BOX

i RESISTOR

TO NEGATIVE SIDE. OF COIL

TO LASER’S
POSITIVE TERMINAL

WIRE EXIT HOLES

CLIP TO LASER'S
NEGATIVE TERMINAL

Fig. 4. Prepare the lascr tube for connection to the Laser Power Supply by removing the
clips from the ends of the tube, and connecting a 75k, 3-watt resistor to the clip that goes
1o the glass end, and the high-voltage wire from the coil’s center terminal to the other end
of the resistor. The wire from the negative outpui terminal of the Laser Power Supply

connects to the other clip.

PARTS LIST FOR THE LASER POWER SUPPLY

SEMICONDUCTORS

U1—555 oscillator/timer, integrated
circuit

Q1—2N2222 general-purpose NPN
silicon transistor

Q2—2N3055 NPN silicon power
transistor

CAPACITORS

C1—.01-pE ceramic-disc

C2—33-uE 25-WVDC, miniature
electrolytic

C3—0.22-uF, polyester

ADDITIONAL PARTS AND MATERIALS

R, R2—100,000-ohm, Y-watt, 5%
resistor

R3—330-ohm Y-watt, 5% resistor

L.1—6-volt auto-ignition coil

Printed-circuit materials, Y2-mW
standard size He-Ne laser tube.
75,000-ohm 3-watt ballast resistor,
Carlon electrical feed-through box, 5-
foot rubber heater cord. wire, solder,
hardware, etc.

Note: The following items are available
from Meredith Instruments, 6403 N.
59th Ave., Glendale. AZ 85301, Tel.
602-934-9387: Model #09 2-mW
standard size He-Ne laser tube.
$35.00; 75.000-ohm, 3-watt ballast
resistor, $1.50. Add $5.00 shipping
and handling. Arizona residents please
add appropriate sales tax.

WWW- e rdamanadiehietary-com

tube-like structure at the center of the
coil. Remove and discard the spark-
plug wire holder. Then take a length of
rubber insulated heater-supply cord,
and separate the two leads. Heater
cord was used to ensure adequate in-
sulation from the high voltage that it will
carry. Strip one end of one lead and
wrap it around the screw. Then reinstall
the screw with the wire attached.
Now install U1 in its socket and apply
5 volts DC to the circuits supply termi-
nals. The circuit should emit a high-
pitch whine due to the rapid switching
of the power transistor. Move the high-
voltage wire (the one coming from the
coil center) close to the negative side
of the coil. You should get a spark of
(Continued on page 90}
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What Do

Electrical

Engineers Do?

llow me to introduce myself. |
Aom an electrical engineer—

have been for twenty five years.
I've worked in research, new product
design, engineering-support services,
and various levels of management. I've
also done some writing, teaching, and
speaking on the side. Today I'm woiking
as the engineering vice-president for a
young and growing instrumentation
company.

Why am | writing this article? Be
cause, probably like you, | became
“hooked"” on electronics as a young-
ster. | got my engineering degree
because | knew | wanted to work
in electronics, but | knew
nothing about what an en-
gineer actudlly did. Twenty
five years later, | think I've
found out! I've enjoyed it,
and hope this article will
help you figure out if you
would, too.

Engineers, Technicians,
and Hobbyists. There is
no single answer to the
question, "What do elec-
frical engineers do?” We
can, however, contrast an engineer’s
work o that of a technician or, for that
matter, a hobbyist. Where a hotbyist
might be happy to create a single cir-
cuit or device that works well on the
bench, an engineer must produce de-
signs that can be repeatedly re-
produced. Component values gener-
ally cannot be “tweaked” but, instead,
must be carefully calculated to work
despite component tolerances, tem-
perature extremes, line-voltage
changes, and the like. The calculations
and designs must be verified by multi-
ple tests of both prototypes and pro-
duction units.

Engineers generally do the bulk of
the theoretical-design work and are
held ultimately responsible for their de-
signs. Technicians, on the other hand,
often translate paper designs into real-
ity through breadboarding, model
building, programming, testing, trou-

BY HARRY L. TRIETLEY

What does an
electrical engineer do?
Read this article
to find out, and
maybe learn if a
career as an engineer
is right for you.

WAL A erieaiiadiahistiaryv.com

bleshooting, PC-board
layouts, etc. The rela-
tionship between an engi-
neer and his or her
technician is much like that
of a doctor and nurse, or
architect and carpenter.
The nurse or carpenter
might perform much of the
hands-on work, but the
doctor or architect is re-
sponsible for the outcome.

Engineers in Industry.
Just as a doctor might be a
surgeon, a psychiatrist, a re-

searcher, a teacher, or a gen-
eral practitioner, an engineer
might choose from among
many specialties. You can get
an idea of the variety of engi-
neering jobs in industry by follow-
ing a new product from the “raw-
idea” stage to full production (see
Fig. 1).
New product ideas, which spur
engineering activity, often begin
outside engineering. For example, a
company’s marketing department
might see a competitive opportunity or
need. Perhaps a salesmen might come
up with some ideas, or customers might
suggest or request new or modified
products from him or her. Manufactur-
ing innovations might be requested
from the production department to im-
prove a design and/or reduce costs. Of
course, the engineering department
might also come up with a hot idea or
see a way to redesign products using
new technology. No matter where a
new idea starts, though, it usually winds
up in an engineer’s hands for initial
evaluation. Defense or other contracts
require highly technical proposals be-
fore a project is even begun.
Proposdls involving new technology
(or atieast “new” to the company), or
requiring fundamental technical inves-
tigation, might move first to a research
department. Engineers and techni-
cians involved in research seldom pro-
duce final designs. Their task is to
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PRODUCT IDEA

MOST OFTEN, COMES
FROM QUTSIDE OF
ENGINEERING.

DEVELOPMENT

MAJOR DESIGN CONCEPTS,
CALCULATIONS, BREAD-
BOARDS, TESTS.

DESIGN

“NUTS & BOLTS" DETAIL,
DRAWINGS, PARTS LISTS,
FINAL MODELS, INSTRUC-
TIONS, ETC.

PRODUCTION
ENGINEERING
PREPARES DESIGN FOR
ROUTINE PRODUCTION.
SETUPS, TOOLING,
FIXTURES, METHODS.

-~
-~
-~
2 b
_ -~
RESEARCH
7
CONCEPTS, IDEAS, //
FEASIBILITY, LIKELY /
COSTS, PROBLEMS, é
ETC. ' o
7 /
7 7

ENGINEERING
SUPPORT SERVICES

ONGOING TECHNICAL
ASSISTANCE TO PRO-
DUCTION & SALES.

MANAGEMENT

'LAN, COORDINATH
PRIORITIZE. BUDGET.
STAFF, FORECAST,
REVIEW.

SALES &
MARKETING
IDENTIFY PRODUCT NEEDS,
MARKETS, DISTRIBUTION
CHANNELS, ADVERTISING
CAMPAIGNS.

TECHNICAL
WRITING
CALIBRATION & TEST
PROCEDURES, CATALOGS,
USER INSTRUCTIONS,
WRITTEN PRODUCTION
METHODS.

ONGOING
PRODUCTION

BY NONTECHNICAL PEOPLE.

Fig. 1. A product flows through many departments on its way from concept to manufacture
and sale. All of these departments might require engineers and technical people.

investigate concepts, feasibilities, costs,
likely problems, etc. and to come up
with further proposals and recommen-
dations. Their work may include liter-
ature searches, laboratory investiga-
tions, breadboarding and testing, but
their final “product” is usually a report.

For some, thisis the “fun” part of engi-
neering since it involves less of the nitty-
gritty details. Others find it frustrating,
because their ideas are turned over to
other engineers who, of course, “im-
prove” them! (Ever hear of the “not-in-
vented-here” syndrome?) Incidentally,
proving an idea to be unworkable is a
perfectly successful outcome, and
might save the company from wasting
considerable time and money on un-
workable, unprofitable, or otherwise
unsalable designs.

If further development is recom-

mended or if the idea does not need
basic research, the project moves to
development and then to design. The
development group creates the major
design concepts, details, and design
calculations, and builds and tests pro-
totypes. The design department cre-
ates the final "nuts-and-bolts” design
down to the last electrical, mechanical,
and housing detail. The end result is a
fully tested and documented design,
including all necessary board layouts,
mechanical designs, parts and assem-
bly drawings, models, tests, reports, and
calibration procedures. The lines be-
tween development and design de-
partments are blurred and, in some
organizations, do not really exist.

You might think this would be the end
of the project, but its not. The design
generally advances on two parallet

WWW-akherieaaiadiahistary-com

paths into marketing and manufactur-
ing. In manufacturing it goes to a de-
partment with a name like “production
engineering,” “manufacturing engi-
neering,” or “methods engineering.”
The engineers in this group are less apt
to be circuit-design experts, but instead
concentrate on production tools and
methods.

Production engineers are in tune with
the latest in assembly techniques (elec-
frical and mechanical) and create
tooling, fixtures, test equipment, etc.,
that fit the company’s equipment and
expertise. They also produce step-by-
step procedures, diagrams, etc., that
make it possible for nontechnical pro-
duction workers to produce the prod-
uct. They might also be involved with
automation, robots, and the like. When
they are finished, production is ready to
build the product.

Sales, marketing, and technicatl-writ-
ing departments all require engineers if
the product is technical in nature. Engi-
neers are also needed for applications
assistance, technical marketing cam-
paigns, instruction manuals, and adver-
fising.

Most companies have one or more
engineering support services groups.
Those departments assist production
with technical problems and revise, up-
grade, or redesign products. They
might be involved in submittals to Un-
derwriters Laboratories and other ap-
proval agencies, and with customer
problems. The people who do best in
these departments tend to be people-
oriented, outgoing types who can jug-
gle many balls at once.

Finally, of course, engineers can be
found in management positions
throughout most technological com-
panies, from project leaders and super-
visors, to top management.

Technical Specialization. By reading
Popular Electronics you know that
there are many technical specialties in
electronics. No one can be expertin-all
of them. My own career has speciatized
in measurement instruments and con-
frol systems. You might be more inter-
ested in communications, while some-
one else might live and breathe
computers. Audio, power generation,
microwaves, satellites, and defense
electronics are other possibilities. Figure
2 illustrates how complex systems can
require engineering expertise running
from computers and satellites to con-
trols and power distribution. Even within
these areas there are specialties.
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Fig. 2. Electrical engineering runs the gamut from “glamour’ areas such as computers
and satellites 10 ““bedrock” areas such as power and controls.

Consider, for instance, computerized
banking or airline-reservation systems.
Integrated-circuit engineers design the
necessary computer chips (some of
which might be custom) that hardware
engineers use to design circuitry. Sys-
tems engineers design, coordinate,
and install the networks and computers
that operate and communicate using
programs designed by software engi-
neers. All these people are “computer”
engineers, but not one of them is an
expert in all areas of computing. The
project might be planned and man-
aged under the direction of a gener-
alist, someone whose knowledge is
broad enough to understand what atl
the experts are doing but not ceep
enough to be able to specialize in any
one areaq.

Other fields have sub-specialties as
well. "Linear” designs run from mea-
surement and controls to audio, RE and
microwaves, while "communications”
includes circuitry, microwave and satel-
lite antennas, networks, systems, and
complex communications theory.

Job Opportunities. You might think of
the opportunities in engineering as a
farge 3-D matrix (Fig. 3). Along the ver-
tical axis are the technical specialties—
power, analog, audio, computers, sat-
ellites, etc. Across the bottom we see
areas of employment, from research
and design to production engineering
and the support areas. There are even
related fields such as law and bio-
medical research (more on that in a
minute).

Add to all of this a third dimension:
specialist or generalist. As mentioned
before, a true specialist is an expert in
his or her area of technical con-
centration and is highly skilled in one or
more related fields. Using the medicdl
analogy again, a surgeon might spe-
cialize in heart, brain, or other surgery.
Engineering specialists are most apt to
be found in research and develop-
ment.

As you'll recall, a generalist has
broader knowledge, quite often in-
cluding mechanical, chemical, or
manufacturing engineering as well as
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electronics, but with less depth. A gen-
erdlist is often a competent designer,
but probably needs help for in-depth,
complex state-of-the-art designs.
Smaller companies generally cannot
afford to hire a number of specialists
and so hire mainly generalists, perhaps
turning to outside consultants when
specialized expertise is needed. In
larger organizations, a generalist might
direct, coordinate, or manage several
specialists on large, complex projects.
So far we have looked at industry, but
engingers serve in other areas as well,
Many government positions are avail-
able, ranging from the military and
NASA, to state and local positions. (State
and local governments, however, are
more apt to hire civil or environmental
enginzers than electrical)
Furthermore, other areas include ed-
ucation, patent and technical law, re-
search, and consultation. Although you
generally need a Ph.D. (a doctorate)
degree to become a full college pro-
fessor, technicatl and trade schools offer
other positions in education as well. (It
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should be noted that education gener-
ally pays engineers less than industry)
Lawyers with engineering backgrounds
are needed in patent law, technical lifi-
gation (lawsuits involving technical
claims), and other areas. Engineers with
medical training are valuable in cer-
fain areas of medical research (ar-
fificial limbs, nerve stimulation, brain
studies, sports medicine, etc) and in
medical-product development.

Consulting engineers might be self-
employed or might work for contract
and consulting firms. They most often
work with industrial or governmental cli-
ents, but also serve as researchers, ex-
pert witnesses, and the like. A self-
employed or senior consulting engi-
neer should have a professional engi-
neer’s license, which requires several
years experience in addition to passing
state licensing exams.

Becoming an Electrical Engineer.
First and most obvious, it takes a BS.
(Bachelor of Science) or B.E. (Bachelor
of Engineering) degree in electrical en-
gineering to become an electrical en-
gineer. Four years of full-time university
study is typically required, sometimes
longer if the student is lacking pre-ad-
mission requirements or wishes to take
specialized courses. Part-time takes
much longer, but many companies of-
fer tuition reimbursement pians to their
employees and recognize scholastic
progress at review time.

Most companies are firm in their re-

quirements—you cannot be an engi-
neer without a degree. Some will
promote their best senior technicians to
quasi-engineering positions with fitles
like “Designer” or “Engineering Associ-
ate.” Smaller and less formal compa-
nies can be more flexible in their
promotion policies.

| want fo stress, from experience, that
the degree might give you the title, but
it alone does not make you an engi-
neer. (You can’t become a surgeon, or
even learn to drive a car, without
hands-on experience!) What the de-
gree mostly does is give you the basics
(fots of theory, math, and the like) and
teaches you to think analytically.
Speaking personally, | was not a com-
petent engineer when | started my first
job even though | had been a hobbyist
since junior high school. | became an
engineer by working side-by-side with a
first-rate senior engineer and by associ-
ation with other engineers and tech-
nical people in the company.

| also want to stress, because it was
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Fig. 3. The field of electrical engineering might be visualized as a 3-dimensional grid.
The generalist has knowledge of a broad portion of the grid, while the specialist has in-

depth knowledge of a few areas.

never taught to me during my educa-
tion, that an engineer needs much
more than a technical education. First
and foremost, you need writing skilis.
Engineers are famous (or maybe in-
famous) for their lack of writing ability,
sometimes lacking even basic gram-
mar and spelling. You don’t need to be
an Art Buchwald or an Agatha Christie,
but you do have to write proposals, re-
ports, user instructions, and applica-
tions literature. You must be able to
explain what you are doing (and why
your employer should fund you) in non-
technical terms. A person who can‘t
spell or use proper grammar has a hard
time being accepted as a professional.

No matter where you end up on the
grid back in Fig. 3, you will need to do
more than just design and build circuits.
Projects need goals. An empioyer will
not hire you to “do your own thing.” He
or she will need to know what you are
doing and if it is worth his while to pay
you to do it. You wouldn't hire an archi-
fect who couldn't tell you what he or
she planned fo build, how long it would
take, or what the cost would bel

WAL akhrerieainiadiahictary. com

To progress very far you will need
“people” skills. Whether you ever go
into management or not, you almost
certainly will end up supervising sup-
port people such as technicians and
drafters. Most projects are team efforts,
not one-man shows. Engineers must
work cooperatively with production,
marketing, and finance departments.
Marketing needs to know what the end
result of a project will be. The produc-
fion department needs to know they
will be able to build it at a competitive
cost, and the finance group needs to
know the end result will be profitable.
The best designs in the world are no
good if they cannot be produced and
sold at a profit.

What are the Rewards? First, of
course, income. Engineering is proba-
bly the best-paying profession avail-
able to a four-year college graduate.
Starting salaries in industry generally
parallel what a highly-experienced se-
nior technician earns and rise 50% or
more over the first several years.
(Continued on page 93}
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Will Sony’s new Mini Disc revolutionize the pcrtable audio industry,
or will it simply muddy the waters for vears to come?

BY BRIAN C. FENTON

decide on your next audio record-
er, the waters look dangerous
again, thanks to Sony’s announcement
of their new recordable audio format,
the Mini Disc (MD). What does it mean
for you, your current audio gear, and
your future purchase plans? According
to the president of Sony Corporation of
America, "We are replacing nothing.”
But let's see where the Mini Disc fits in.
Today, consumers are spending their
music dollars on pre-recordec com-
pact cassettes and CD's. Sales of digital
audio tape (DAT) recorders are moving
slowly because of their expense, the
non-availability of software, and the
general uneasiness and consumer
confusion caused by the recorcing in-
dustry’s attack on the hardware.

J ust when you thought it was safe to

Whats more, in January of this year,
yet another new format was an-
nounced. That format, cailed Digital
Compact Cassette [DCC), combinss
the familiarity and recordability of 1o-
day's popular audio cassette with the
sound quality of a compact disc. We
thought that DCC had a fairly strong
shot at success, since it was backed by
Philips. Tandy, and a number of record
companies. More important, perhaps,
was that DCC recording decks would
be capable of playing back all of yaur
existing cassettes. We had envisioned
DCC co-existing with DAT; DAT would be
aimed at the serious audiophiles, DCC
sold to everyone else, and the venera-
ble compact cassette would be rele-
gated to answering-machine duty.
Now, however, all bets are off.

WWAWLakherieaniadiahicstary com

What is the Mini Disc? Sonys Mini
Disc is a brand new audio format that is
specifically designed for portable ap-
plications—personal stereos, boom
boxes, and, perhaps, even car audio.
The disc, about 2%z inches in diameter,
looks—and acts—like a cross between
a compact disc and a micro floppy
computer disk. Like a compact disc, the
Mini Disc is an opfical medium—it is
read by alaser and can store up fo 74
minutes of digital audio. Like a floppy
disk, the Mini Disc can be recorded on
again and again. The Mini Disc differs
from standard computer disks in that it
uses magneto-optical technology for
recording.

One of the main benefits touted by
Sony is “shock-proof” memory. In other
words, unlike portable CD players now
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Fig. 1. ATRAC digital audio compression uses the psychoacoustic principles of the
masking effect and the threshold of hearing to gain an almost 5-to-1 advantage in storage

when compared to a CD.
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Fig. 2. Cross section of the MD magneto-
optical disc. The terbium-ferrite-cobalt
magnetic laver allows the MD to use less
intense magnetic fields than other
magneto-optical discs.

on the market, the Mini Disc player
won't mistrack even while undergoing
shock and vibration. Actually, the laser
pickup will mistrack, but the results of
that mistracking will not be audible.
Shock-proof memory works because
data is read off the disc faster than it is
required by the decoder. Thus, a buffer

of data that may be as long as three
seconds, is created. If the laser mis-
fracks, it simply stops filing the buffer
while it finds its way back to the proper
location. The listener, unaware of the
fracking troubles, is treated to flawless
sound.

In order to get 74 minutes of audio
(the same capacity as a CD} onto a
disc that is only 2% inches in diameter
(Ya the area of a CD} something, ob-
viously, had to be left out. That some-
thing is digital data. Normally, a
reduction in the amount of data on the
disc could be expected to reduce the
audio quality. However, because of a
data-compression scheme called
ATRAC (Adaptive Transform Acoustic
Coding), Sony claims to be able to
achieve CD-audio quality—or quality
that is so close to a CD that only 2% of
the population will be able to tell the
difference. See. Fig. 1.

ATRAC is nearly five times more effi-
cient in encoding data than the con-
ventional non-compressed 16-bit linear
encoding used on CDSs. The main sav-
ings comes from ignoring the sounds
that won't be heard anyway because
they’re below the threshold of hearing
or because they'll'be masked by other
sounds.
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Since the threshold of hearing varies
with frequency, the components of the
sound are analyzed by the ATRAC en-
coder and are eliminated depending
on their frequency and level. A similar
analysis determines whether they will
be masked by other sounds, and thus
can be eliminated from the recording.
Masking is a psychoacoustic effect that
we've all experienced. If a loud sound
and a soft sound of similar frequencies
are produced, you won't hear the softer
sound. Theoretically, if the soft sound is
removed, you won't notice the dif-
ference. As the level of the recorded
material becomes louder, more com-
ponents can be removed without audi-
ble effect.

Read/Write Magneto-Optical Disc.
Although the Mini Disc is like a CD in that
it is read by a laser, writing to (or record-
ing on) the disc requires both a laser
and a magnetic head. The laser heats
the disc’s magnetic layer to a tempera-
ture of around 400°F At that tempera-
ture, the magnetic layer loses its
coercive force—in other words, it be-
comes very easy to magnetize. Before
the disc cools, the signal on the mag-
netic head polarizes the magnetic
layer. The polarization of the magnetic
layer affects the polarization of the
laser light reflected from the surface.

Unlike other read/write optical-disc
technologies, the Mini Disc overwrite
method is a single-step process that re-
quires a single laser. To reduce the
power consumption to levels that are
compatible with portability, Sony de-
veloped a terbium-ferrite-cobalt mag-
netic layer (see fig. 2) that allows the
Mini Disc to use less infense magnetic
fields than other magneto-optical
discs.

What’s in the Future? Predicting the
future of consumer electronics is, in-
deed, a difficult task. Even Sony has an
uneven track record. Their Beta VCR for-
mat, for example, lost out to the better-
marketed VHS. The Sony-backed
Elcaset tape-cartridge format was not
exactly a smashing success. Their 8mm
camcorder format is making gains
continuously, although it was greeted
with skepticism when it was first intro-
duced inthe U.S.

Sony, of course, also co-developed
(with Philips) compact-disc digital au-
dio. The strides that the CD has made in
the less than 10 years since its introduc-
tion have been nothing short of re-

{Continued on page 98)


www.americanradiohistory.com

GIZMO

A CHRONICLE OF CONSUMER ELECTRONICS

SEPTEMBER 1991

VOLUME 4,
NUMBER 9

A SW(el)L

Recetver

SONY ICF-SW1S PORTABLE SHORT-
WAVE RECEIVING SYSTEM. Manufac-
tured by: Sony Corporation of America,
Sony Drive, Park Ridge, N) 07656. Price:
$349.95

For the makers of world-band radio re-
ceivers, the past year has brought a mix of
good news and bad news. The good news
is that interest in shortwave radio surged
dramatically. The bad news is that it tcok a
major conflict. namely the Persian Gulf
war, to get people to rediscover the medi-
um. [t’s still unclear how many people will
continue to tune in now that the war is
over—even network TV news lost almost
ten million viewers following the end of
the war.

Those people who had ignored short-
wave radio for the last 20 years or so were
probably astounded by the sophisticated
receivers of today. Instead of hunting
around on the old, notoriously inaccurate
tuning dials for stations of interest, phase-
locked-loop circuitry permits instant, pre-
cise tuning and digital frequency readout.
And today, a high-quality receiver needn’t
fill up the better part of a small desk. In
fact, the Sony ICF-SWI doesn't even fill
up a shirt pocket.

The ICF-SW1 recciver is the heart of the
ICF-SWIS shortwave receiver system,
which is specifically designed for portable
operation. (The SWIS is available only as
acomplete system in the U.S., although in
some other countries, the receiver is avail-
able separately.) The complete system
consists of a receiver, an AC-power adapt-
cr. stereo earphones, an active antenna,
and an antenna controller, a rugged carry-
ing case, and a couple of other handy ac-
cessories.

The receiver itself is the smallest world-
band receiver we've ever seen, measuring
about 4% X 2% inches, and is less than an
inch thick. Being smaller than most per-
sonal-portables, it easily fits in a shirt
pocket. Its tuning range, however, is what

CIRCLE 50 ON FREE INFORMATION CARD

you'd expect from a desktop general-
coverage receiver. It begins at 150 kHz,
which is below the standard AM-broad-
cast band (and which is usually called
longwave), and extends up to about 30
MHz, the top end of most general-
coverage receivers. Also included is an
FM band ranging from 76 to 108 MHz.
(While the FM band in the U.S. begins at
88 MHz. in some other parts of the world,
notably Japan, it begins lower.)

A small front-panel specaker provides
adequate audio for those who aren’t too
fussy, but the supplied earphones are a

better bet (and permit FM-stereo listening
as well). The rest of the front panel is taken
up by tweaty pushbuttons and a tuning
display. Although the buttons are neces-
sarily small, they're not difficult to oper-
ate. Ten numeric buttons let you enter
frequencies directly, or call up one of the
ten station memories. AM and FM keys let
yau select the mode of operation or serve
as “execute” buttons when a frequency is
entcred. Manual up/down tuning buttons
are included—they also work in conjunc-
ticn with the band/alarm set and time set

(Continued on page 7}
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Did You Hear
What Was On
TV?

DESIGN ACQUSTICS PS-55C POINT
SOURCE VIDEO SPEAKERS. Manufac-
tured by: Audio-Technica U.S., Inc.,
1221 Commerce Drive, Stow, OH
44224. Price per speaker: $119.95.

We sometimes joke that if it weren’t for
our surround-sourd audio system, we'd
never watch network TV. Actually, it's not
that mach of a jake—good audio is an
essential accompaniment to video.

Today’s video-equipment sales suggest
that we’re not-aloae in our views; stereo
TV’s and Hi-Fi VCR’s are making contin-
uous gains. It’'s a far cry from the eartier
days of TV, when a set’s audio section was
an afterthought, if it was given any thought
at all.

WWW.amernaaanadiehiatary. com

Of course, it's not netwark TV that has
fueled the desire for better audio. Nor can
it be the cable-TVY movie channels, con-
sidering the poor guality signals delivered
by most cable systems. Rather it’s the hi-fi
VCR and laserdisc players, coupled with
consumers’ ever-increasing -expectations,
that has made TV-set manufacturers pay
close attention to the amplifiers and speak-
ers that they install in their new sets.

If you’re like most people, you bought
your current TV before audio was consid-
ered as important as it is today—or you
couldn’t afford the top-of-the-line set that
did offer good audio. If you're unwilling
to plunk down the big bucks required to
get one of the lazest sets with hi-fi audio
built in, don’t despair. You ¢an improve
the quality of your current setup. If your
TV offers exiemal-speaker outputs, im-
proving your audio might de as simple as
adding a new pair of speakers, like the
Design Acoustics PS-55CV. The speakers
have a frequency response of 65-20,000

{Continued on page 7)
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Shooting Off at
the Mouth

LASERSCOPE VOICE COMMAND OP-
TICAL TARGETING HEADEST. Man-
ufactured by: Konami Inc., 900 Deer-
field Parkway, Buffalo Grove, IL 60089.
Price: $39.95.

Somehow, despite our love of gizmos,
we managed to pass through the Nintendo
Era unscathed. We don’t own any video
games, and our playing has been limited to
Penn Station arcade games as we waited
for delayed Long Island Railroad trains,
and the hands-on exhibits at trade shows
like CES. There is a very practical reason
behind our reluctance to get involved with
videogames. We know all too well just
how addictive such games can be. We did
own an Atari 2600. back in the pre-Ninten-
do days, on which we played *Pac Man”
and “Joust” until our fingers were blis-
tered from the joystick and our eyes were
blurred from exhaustion. **Grown-up
life”’—busy work schedules, lawns to
mow, family obligations, and the fike—
doesn’t permit such indulgences.

Accordingly, we had mixed feelings
when we received a Konami LaserScope
voice-command optical-targeting headset
for review. The LaserScope consists of a
pair of stereo headphones that features an
*““eyescope” which lets you line up targets
simply by looking at them through the
cross-hairs. The eyescope sticks out from
the front of the headset and hangs down in
front of the your right eye. Jutting out from
just below the left ear piece is a wrap-
around microphone that rotates up and
down and swivels in and out so that you
can position it right in front of your mouth.
You simply airn through the cross-hairs at
a target, and trigger shots by saying
“Fre!” or “Shoot!” into the microphone.
The result is the same as if you had pulled
the trigger on the Nintendo Zapper gun.
The targets on the screen flash, and if
you’ve aimed directly at the target, an op-
tical sensor in the eyescope detects that
flashing, and the game registers a hit.

Needless to say, our misgivings about
having a Nintendo in our offices were over-
shadowed by our curiosity. So we trekked
off to our local video store, rented a Nin-
tendo set and a bunch of games, hooked it
all up with the LaserScope, and proceeded
to neglect home, family, and deadlines for
a week.

The LaserScope is easy to hook up; you
simply plug the standard game controller
into the Nintendo’s A port and plug the
LaserScope into the B port, just as you
would connect a Zapper gun. (That ar-
rangement means that for multi-player
games, you must pass the headset around
between turns.) The controller is used for
everything other than shooting. The only
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other adjustments are optional ones—you
can turn off the television’s saund so that
no one else in the room is subjected ta
video-game generated music and sound
effects, and you can switch the headset to
‘turbo fire’* to rapid fire five shots with
each vocal comm