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Throw away your keys with this programmable entry guard

How to set-up your own closed-circuit television system

Th nal P : .
Here’s the answer for virtually all of your power-supply needs

It’s moving from the Iieading edge of industry to your workbench

Ve V.

|
Receive and display weather
maps and other radio-facsimile
transmissions with this low-
cost circuit. Use it to decode
RTTY and Morse-code, too.
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THE “"GREAT DEAL" CATALOG

-800-729-9000

INTERNATIONAL, INC.

386SX LAPTOP
COMPUTER w/ 40 M
HARD DRIVE

= cordata

- 80386SX microprocessor
operating at 8/16MHz,
zero wait state
+ 100% IBM compatible
- One MB RAM.
expandable to four MB
on motherboard
- 40 MB hard disk drive
- 1.44MB 3.5" floppy disk
drive. « Desktop
expansion module;
converts laptop into
desktop computer. Converts Irom Iaplop to desklop'
+ 2400 bps Hayes compatible modem with two phone
jack connectors. « Two 16-bit AT expansion slots & one
XT slot. « Two R5232C serial ports. + 1 centronics
paraliel oort. « Detachable LCD display & 101 key
keyboard. + VGA graphics. resolution: 640x480.
+ MS-DOS 4.0. - Includes Nicad batteries and battery
charger. + 80387S5X-16 match co-processor socket.
+Dim.: 14"W x 11.5"D x 3"H.

: One Yieay Mfr. Sugg. Retail: $4 419.00
Warranty' DAMARK $ 99

« Factory PR'CE

e Item No. B-2350-146969

Insured Ship/Hand.: $29.00

Perfect!

P FAMOUS MAKER

286 AT COMPUTER WITH 14" HIGH
RESOLUTION VGA COLOR MONITOR w/
30MB HARD DRIVE
+ 80286 microprocessor,
12.5/6.25MHz switchable
- One MB RAM on mother-
board, expandable to
tour MB. « 30 MB hard
drive. + One 5.25" 1.22MB
floppy drive
+ High resolution VGA
monitor: 640 x 480
+ Socket for 80287 math
co-processor. + 16- bit
VGA card; 800 X 600 o
resolution. * IBM compatible.”
« 3 expansion slots—two 16-bit
and one 8-bit. + 1 serial port. + 1 parallel port
» PS/2 compatible 6-pin mouse port. * Phoenix 286
ROM BIOS. - includes MS-DOS 4.01 with DOS Shell
utilities and GW BASIC'Y. « PC dim.: 4-1/4"H x 15"W
x 15-1/2'D. + Monitor dim.: 13.9"W x
‘047$>< 14.1"H. Mir. Sugg. Retail. $2,094.00
- One Year
Mfr. Warranty! DAMARK $
PRICE

« Factory New!
Factory Perfect! item No B-2350-149047
Insured Ship/Hand.: $49.00

999

ORDER TODAY!

PROFESSIONAL FAX/PHONE/
M MURATA COPIER MACHINE

» 9600 baud fax
machine. full-featured
telephone and
photo-copier.

+ Automatic paper
cutter crops incoming
faxes to proper length

« 15-page auto
document feeder.

+ 16-level grayscale.

+ Voice/tax switch

- Answering machine connection

+ 50-number autodialer. + 164 ft. paper roll

+ Send faxes after hours with delayed dialing command.

+ Advanced polling. - Voice prompt. « Auto/manual
answer. + Normal, fine and supertfine transmission.

« Fuli-featured telephone. « Convenient copier.

+ Remote diagnostics and repair—Murata fixes
most problems over the phone line. + Compatibility:
CCITT Group 3 and Group 2. * English/Spanish
operation. « Dim.: 16.1" x 12 6"D x 7.3"H

pRCLLIES Mfr. Sugg. Retail: $1 ,49900

» Weight. 16 7 Ibs.
oA 5699
PRICE

- 90 Day On-Site
ltem No. B-2350-149203

Manufacturer's
& Perfect! Insured Ship/Hand.: $29.00

TOSHIBA 24 PIN DOT
MATRIX PRINTER

+ 24-pin letter quality s i
printer

* Print speed: 216
CPS draft; 72 CPS
jetter quality.
32K butfer I

- Includes: 12 Multi- |
Strike Ribbons
PLUS 2 fFont
Cards—because of
this great low price.
no choice on font cards receivced.

« Built-in rear tractor. - Friction feed. + Auto loading.
single sheet guide for letterhead and cut sheets and
friction feed. + Front panel LCD display includes: type
fonts. pitch, emulation. lines per inch, quiet mode and
page length. - 360x360 graphics. « IBM emuiation.

« Tractor feed and tear bar for continuous forms.

- Single or continuous feed paper loading. - Parallel/
serial interfaces included. - Model #: P321SL

» Dim.. 16.3"Wx3.9"Hx15"D.

- One Year Limited

Manufacturer's Mir. Sugg. Retail: $1 ,01900

Warranty!
DAMARK

- Factory New!
Factory PRICE
Pertect! item No. B-2350-149468
Insured Ship/Hand.: $29.00
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$299%

FOR FASTEST SERVICE CALL TOLL FREE

1-800-729-9000

CUSTOMER SERVICE: 1-612-531-0082

IREFT..... TRACKBALL

- Smooth moving
Trackball mouse.

+ 100% IBM
compatible.

« Variable resolution
upto 1150 D.P.I

- Complete one-
handed contro!

« Easy to instali: just
insert disk and
follow step-by-step
menu driven
instructions.

+ Includes one 5-1/4" disk and one 3-1/2" disk.
+ Includes Telepaint'* software with two 5-1/4" disks.

« Microsoft compatible. Software driver included

+ System requirements: IBM or compatible PC, DOS 2.0
or higher.

+ Inciudes 9 to 25 adapter cable for installation on any
RS232 serial port

+ Includes Telepaint’*
Software.

« Five Year Limited
Mfr. Warranty!

- Factory New!
Factory Perfect!

Mfr. Sugg. Retait: $169.90

DAMARK $ 59@

PRICE

Iltem No. B-2350-148684
Insured Ship/Hand.: $6.00
LB B 5 N _§ _§N &N N _§N _§ _§N |

Warranty!

- Factory New

SmartMax  Fax/Phone

=—————= Auto Switch

+ No need
fora
dedicated
fax line.

+ Fax/phone
auto switch
allows your
new fax to
share
existing ]
phone line. E2

+ Works on
all Group 3 fax machines.

« Single switch to lock out
either voice or fax calls.

« Front panel status lights
indicate modes of
operation. - SmartMax
handles power outages
by automatically
switching to phone-
only mode.

* Allows manual
override so you
can send a fax to

+ 24-Hour customer service
line. « Easy installation.

+ U.L listed. « FCC certified

+ Dim.: 4" X 7" X 1-1/2".

+ Wt :2-1/2" Ibs.

* Model #: MX 1030.

+ Two Year Mfr. Warranty!

- Factory New & Perfect!

Mfr. Sugg. Retail: $245.00
DAMARK 99
pmc$9Q 29

the person you're jtem No B-2350-128934
talking to on the phone.  Insured Ship/Hand." $7.50

QTY

DESCRIPTION

ITEM # S/H/ PRICE

DELIVERY TO 48 US CONTINENTAL STATES ONLY

ADDRESS.

CITY

PHONE

[ Check/Money Order [JVISA SIGNATURE

[] MasterCard [] Discover CARD NO.

Send To: DAMARK INTERNATIONAL, INC., 7101 Winnetka Ave. N., Minneapolis, MN 55428-1619

EXP. DATE

SUB TOTAL

in'MN add 6% Sales Tax
Total S/H/I
GRAND TOTAL

-

Copyright 1990, DAMARK International, Inc
All rights reserved.

MasterCard
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EDITORIAL

A NEW LOOK

As you turn the pages of this issue of Popular Electronics,
those of you who are regular readers will notice that something
looks a little different. You're right! We've updated the look of
most of our regular columns.

There are several reasons behind this change. They mostly
relate to the logistics of putting together the magazine. But the
most important reason is that we thought that the new design
looks great. We hope you agree!

And, yes, there is yet another change in this issue. We've
added a new column written by veteran author Fred
Blechman. Those of you who regularly read this magazine,
and others in the electronics and computer fields, probably are
familiar with Fred's work. His column, called Fun Software, will
explore the less serious side of computing. Each month, Fred
will report on the entertainment-software scene, providing
hands-on reviews of game and simulation programs, news
about hardware that will, or will not, help you pile up the
points, and more.

But while this issue is full of changes, our mission is the same
as always—to bring you the best in hobby electronics.
Whether your interest is in radio, video, communications, high-
voltage electronics, robotics, antique radio, digital electronics,
computers, consumer gear, or any other facet of our wonderful
hobby, you're sure to find something just for you in the pages
of Popular Electronics.

Thanks to everyone for your continued support, and we hope
you like our new look as much as we do.

GZE= .

Carl Laron
Editor
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“ANTIQUE”
RECHARGEABLE

The article "All About Batteries’
prompted me to write this letter.
A few days ago, while browsing
through the goodies stacked on
my workbench, | discovered an
old and dead Eveready alkaline
battery that was very clearly
marked, on two sides, that it
was rechargeable! Although |
don't intend to recharge it, | will
definitely keep it as a collector’s
item (someday it might be worth
a fortune).

Back in the days when "D"
cells sold for a nickel (and five
cents was hard to come by), |
used to invigorate dead cells by
poking nail holes through the
zinc cases and then placing
them overnight in a dish of
vinegar. It worked, but what a
mess! And the renewed life was
short.

In the early days of auto-
mobiles, when electric
headlights were introduced, my
father was a professional bat-
tery rebuilder. | can still recall
the acid odor and the white
corrosive fluff that mysteriously
showed up on nearby metal,
and the blue glow and hum of
the Tungar bulb chargers that
were then used at the battery
area (off to one side of the
repair shop).

So much for batteries—now
on to meters! In the Letters
section of the August issue of
Popular Electronics, someone
goofed in "Measuring Meters.”
With S1 open, you would either
twist the knob off R2 or wear it
to a nub with no effect on M2 or
M1. Could you have meant R1?
| went back to Mr. Rakes' article
in the June issue and | am quite
satisfied that he knows what he
wrote about. (I could nitpick the
part about a shunt on a meter
allowing the meter to handle
more current, but | won't, be-
cause | know what he means—
although | worry about those
who don't.)

| enjoy Popular Electronics,
and the familiar name of
Gernsback tastefully displayed.
| built radios using diagrams
and information from Gernsback
magazines way back when all
tubes were 01's, no matter what
numbers or letters they had on
them. (Hope you don't “git” the
idea that I'm old—hey, | ain't
even mature yet!) The only rea-
son | have time to write letters is

LETTERS

that the TV is broken. Been that
way since Kukla, Fran, & Ollie
left, so there's no incentive to fix
it!
E.JC.
Los Alamitos, CA

REMOTE-CONTROL FAX
SWITCH

After reading the article entitled
“Remote-Control Fax Switch” in
the August issue of Popular
Electronics, | felt compelled to
write. As a service manager for
an office-product wholesaler,
I've seen many fax switches
come and go.

The one presented in the
article has one major setback in
that, unless you build as many
transmitters as you have
phones, you are only able to
transfer the incoming fax call
from the phone that has the
transmitter.

One possible solution that
I've come up with is to change
the frequency of the tone de-
coder to one of the more
unused frequencies of the
phone keypad: the * and #
keys. The frequencies associ-
ated with those keys are 2150
and 268 Hz and 2418 and 536
Hz. (If you are unfamiliar with
how those frequencies were de-
rived, refer to the August
article.) By using one of those
keys and their respective fre-
quencies, you would be able to
transfer the message from any
phone. So, all that really need
be done is to make a simple
frequency modification to the
tone-decoder circuit of the re-
ceiver.

The RC time constant, which
consists of C8 and R9, is the
part of the circuit that must be
modified. Depending on which
key and frequency that you
choose, the following values
should get you close:

For the * key: at 2150 Hz, use
47K ohms and 0.01 uF = 2128
Hz; at 268 Hz, use 36K ohms
and 0.1 uF = 277 Hz. For the #
key: at 2418 Hz use 39K ohms
and 0.01 uF = 2564 Hz; at 536
Hz, use 18K ohms and 0.1 uF
= 555 Hz. Those calculations

were derived using F = 1/RC
where F is in hertz, Ris in
ohms, and C is in farads. After
choosing a key and a frequency
and changing the associated
parts, the alignment procedure
should remain the same.
| hope this modification to the
circuit will make the remote-
control fax transfer switch a
more convenient device.
M.
Winner, SD

SHORTWAVE ADAPTER
I really had a lot of fun building
and installing the little CW/SSB
adapter circuit for my shortwave
radio ("Add CW and SSB to
your Shortwave Receiver,” Pop-
ular Electronics, May, 1990). It
worked right away—I didn’t
even have to adjust the IF trans-
former. To test the adapter, |
attached the secondary output
of the IF transformer directly to
the antenna. Thus the incoming
SW signal combines with the
455-kHz signal. it sure worked
for me.

Your magazine is the best.
Keep those awesome circuits
coming!

C.H.
Nipawin, Sask., Canada

ELECTRONICS IN
MEDICINE
| enjoyed the article on “Keep-
ing Pace with Pacemakers” in
the July 1990 issue of Popular
Electronics. While slightly light
on electronic specifics for an
article in an electronics maga-
zine, it did make its principle
points clear. My main interest is
R&D, so the hobbyist approach
usually taken in Popular Elec-
tronics is fine with me.

| think there is always room
for improvement in electronics
in medicine—especially when it
comes to electronic measure-
ment, monitoring, and
instrumentation. Because | am
seriously ill at the present time, |
am well aware of the plethora of
medical devices available. And,
because | am ever hopeful of
better treatment, | appreciate
the need for improvement of
any sort. On the other hand,

medical research is very sen-
sitive and dangerous—two
points that the article handled
well. Obviously, complete re-
placement of organs using
electronic organs is a whole
other area—but considering the
complexity of the mechanical
heart, it is easy to see people’s
eyes glaze over.
Everything considered, it was
a good article!
N.L.
Brooklyn, NY

HAVES AND NEEDS
| need schematics and con-
struction notes on both a
Heathkit model ER-81 and a
Realistic Science Fair Globe
Patrol (Cat. No. 28-205). Both
are four-band regenerative sets,
and both were sold as kits. |
also would like to get in touch
with someone who has copies
of the ballast-tube manuals. I'l
cover the costs of copies and
postage. Thanks.
Tony Evans
823 Jane Drive
Jacksonville, AR 72076

I am in need of a schematic
diagram for a Zenith Transatlan-
tic all-waveband radio, model
#3000-1. Any help in this matter
will be greatly appreciated. | am
willing to bear any reasonable
costs involved.
John Apsitis
750 Durham Road East
Durham, Ont.
Canada NOG 1R0

I'm trying to locate the sche-
matic for a Totevision model
CT-6000 five-inch color TV set.
A letter to Totevision Corpora-
tion at 1422 Seneca St., Seattle
WA was returned marked
“Moved, Unable to Forward.”
Sams Photofacts does not pub-
lish schematics for Totevision
equipment, and phone calls to
the Korean Trade Association in
New York (it is a Korean TV set)
provided no additional help. 1'll
gladly pay any copying costs
involved—please help!
Jeffrey Lawrence
1839 East 28th Street
Brooklyn, NY 11229 R




Countersurveillance

Never before has so much professional infor-
mation on the art of detecting and eliminat-
ing electronic snooping devices—and how
to defend against experienced informa-
tion thieves—been placed in one VHS
video. If you are a Fortune 500 CEO, an
executive in any hi-tech industry,ora s
novice seeking entry into an honor-

able, rewarding field of work in
countersurveillance, you must
view this video presentation
again and again.

ORDER LINE—1-800-522-6260

Wake up! You may be the victim of
stolen words—precious ideas that would
have made you very wealthy! Yes, profes-
sionals, even rank amateurs, may be lis-
tening to your most private con-
versations.

Wiake up! If you are not the victim,
then you are surrounded by countless vic-
tims who need your help if you know how
to discover telephone taps, locate bugs, or
“sweep” a room clean.

There is a thriving professional service
steeped in high-tech techniques that you
can become a part of! But first, you must
know and understand Countersurveilance
Technology. Your very first insight into
this highly rewarding field is made possi-
ble by a video VHS presentation that you
cannot view on broadcast television, sat-
ellite, or cable. It presents an informative
program prepared by professionals in the
field who know their industry, its tech-
niques, kinks and loopholes. Men who
can tell you more in 45 minutes in a
straightforward, exclusive talk than was
ever attempted before.

Foiling Information Thieves

Discover the targets professional
snoopers seek out! The prey are stock
brokers, arbitrage firms, manufacturers,
high-tech companies, any competitive
industry, or even small businnesses in the
same community. The valuable informa-
tion they filch may be marketing strat-
egies, customer lists, product formulas,
manufacturing techniques, even adver-
tising plans. Information thieves eaves-
drop on court decisions, bidding
information, financial data. The list is
unlimited in the mind of man—es-
pecially if he is a thief!

You know that the Russians secretly
installed countless microphones in the
concrete work of the American Embassy
building in Moscow. They converted
what was to be an embassy and private
residence into the most sophisticated re-
cording studio the world had ever

known. The building had to be torn
down in order to remove all the bugs.

Stolen Information

The open taps from where the informa-
tion pours out may be from FAXs, com-
puter communications, telephone calls,
and everyday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
formation drain. Basic telephone use cou-
pled with the users understanding that
someone may be listening or recording
vital data and information greatly reduces
the opportunity for others to purloin
meaningful information.

The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling telephone
communications. In fact, do you know
how to look for a bug, where to look for a
bug, and what to do when you find it?

Bugs of a very small size are easy to
build and they can be placed quickly ina
matter of seconds, in any object or room.
Today you may have used a telephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the telephone. The sec-
ond bug placates the investigator when
he finds the real thing! And the third bug
is found only by the professional, who
continued to search just in case there were
more bugs.

The professional is not without his
tools. Special equipment has been de-
signed so that the professional can sweep
a room so that he can detect voice-acti-
vated (VOX) and remote-activated bugs.
Some of this equipment can be operated
by novices, others require a trained coun-
tersurveillance professional.

4 The professionals viewed on your tele-
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vision screen reveal information on the
latest technological advances like laser-
beamn snoopers that are installed hun-
dreds of feet away from the room they
snoop on. The professionals disclose that
computers yield information too easily.
This advertisement was not written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the video tape in the pri-
vacy of his home. After you review the
video carefully and understand its con-
tents, you have taken the first important
step in either acquiring professional help
with your surveillance problems, or you
may very well consider a career as a coun-
tersurveillance professional.

The Dollars You Save

To obtain the information contained in
the video VHS cassette, you would attend
a professional seminar costing $350-750
and possibly pay hundreds of dollars more
if you had to travel to a distant city to
attend. Now, for only $49.95 (plus
$4.00 P&H) you can view Countersur-
veillance Techniques at home and take
refresher views often. To obtain your
copy, complete the coupon below.

RADIO-ELECTRONICS VIDEO OFFER PE 3
500-B Bi-County Blvd.
Farmingdale. NY 11735

Please rush my copy of the Countersurveillance Techniques
Video VHS Cassette for $49.95 plus $4.00 for postage and
handling.

No. ot Cassettes ordered
Amount of payment §

Bill my [J VISA [J MasterCard
Card No.
Expire Darte

Signature
Name —
Address
City

All payments in U.S.A. funds. Canadians add $4.00 per
VHS cassetre. No foreign orders. New York State residents g
add applicable sales tax. [ ]

State Z1P

Y T T L YT T Y T T |

CALL TODAY TO ORDER 1-800-522-6260

o 066} HIGW3IAON



POPULAR ELECTRONICS

-]

Designing,
Building And
Testing Your

Own Speaker
System: Third
Edition

by David B. Weems

ELECTRONICS
LIBRARY

If your wallet doesn't quite
match your taste in audio
components, or if you simply
enjoy honing your electronics-
construction skills by building
practical projects, you'll
appreciate this book. Featuring
custom designs that use easily
accessible Radio Shack
components, it describes how
to build a durable, inexpensive
speaker system that can hold
its own with even the most
expensive commercially
available units.

The third edition has been
updated to reflect the latest
trends in audio technology,

while retaining the previous
editions’ clear coverage of basic
speaker theory, types and
functions of speaker
enclosures, crossover networks
and filters, and closed-box and
ported-box speaker
construction. in addition, it
provides information on
selecting speaker equipment,

placing speakers for superior
acoustics, and proper level- and
tone-control settings.
Straightforward advice on
speaker maintenance,
protection, testing, and
troubleshooting is also included.
Step-by-step instructions are
accompanied by dozens of
illustrations, tables, charts, and
parts lists. A glossary of
speaker terms and appendices
of useful formulas, computer
programs, and wire data for
home-made coils round out the
text.

Designing, Building, and
Testing Your Own Speaker
System: Third Edition is
available for $16.95 from TAB
Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

COMPUTER
PROFESSIONALS
EMPLOYMENT
DIRECTORY

from Alexander Scott
Associates, Inc.

If you're a professional in the
computer field, or a student
planning a career in the field,
this innovative directory could
simplify your job hunting in the
New England area. The Re-
search Division of Alexander
Scott Associates, an engineer-
ing recruiting firm, compiled lists
of more than 4000 hiring man-
agers, divided by their areas of
specialization. The customized
report uses “skilicodes” corre-
sponding to software, hardware,
and communications engineer-
ing; MIS; quality assurance;
technical support; and sales.
Using the skillcodes system—
based on information provided
by applicants when ordering the
directory—the customized di-
rectory will provide the names
of hiring managers in the appli-
cant's areas of interest. The

report contains the historical as
well as current hiring activities
of managers, and states pre-
cisely where and to whose
attention resumes should be
sent. The directory, which is
updated at a rate of 600 records
per month, assists people in
finding jobs with companies that
do not use agencies or re-
cruiters.

The Computer Professionals
Employment Directory is avail-
able at prices starting at $49.95
for students and $69.95 for pro-
fessionals from Alexander Scott
Associates, Inc., Thames
Street, Box 719, Newport, RI
02840, Tel. 800-876-8369 or
401-849-1812.

CIRCLE 93 ON FREE
INFORMATION CARD

BASICS OF
ELECTRICAL POWER
TRANSMISSION

by Anthony J. Pansini

Providing basic information for
those just entering the field, as
well as a thorough review for
those with more experience,
this book uses non-technical
language to present the infor-
mation needed to plan, design,
build, run, and maintain prob-
lem-free electrical-power
transmission lines. The materi-
als and equipment that




comprise transmission lines are
described, and the function and
make-up of transmission facili-
ties are explained. Practical
considerations, including safety,
reliability, and economic as-
pects, are covered, and day-to-
day operations are described.
The book explains how to deter-
mine optimum voltage and
costs, protect against lightning
damage, increase the capacity
of existing lines, and handle
legal and financial matters con-
cerning transmission lines. This
edition has been updated to
reflect technological progress
and expanded to provide chap-
ters on basic electricity and
extra-high-voltage and direct-
current transmission. Appen-
dices have been added that
include an examination of the
environmental considerations of
power transmission, a step-by-
step guide for operating trans-
mission lines, and a metric
conversion chart. The amply il-
lustrated book contains helpful
diagrams, charts and tables, as
well as dozens of typical exam-
ples.

Basics of Electrical Power

Transmission is available for
$38.00 from Prentice Hall, En-
glewood Cliffs, NJ 07632.

CIRCLE 99 ON FREE
INFORMATION CARD

VELLEMAN HIGH-Q KIT
from Tapto Corporation

Anyone who enjoys building
general electronic, electronic
music, industrial, or computer
projects from kits, should find
something of interest in this
catalog. More than 30 new elec-
tronic kits are featured in its 32
pages. Highlighted are several
newly introduced audio kits, in-
cluding a graphic equalizer, and
a 6- and 12-channel profession-
al mixer. Also featured are car
accessories, communications
devices, computer interfaces,
measuring devices, membrane
keyboards, sensors, counters,
timers, power supplies, dim-
mers, alarms, and gadgets. A
color photograph accompanies
the description of each kit.
Velleman High-Q Kit catalog

is available from Tapto Corpora-

tion, PO. Box 44247, Denver,
CO 80201; Tel. 303-295-7704;
Fax 303-295-7708.

CIRCLE 92 ON FREE
INFORMATION CARD

INDUSTRIAL
ELECTRONICS FOR
TECHNICIANS

by Sam Wilson

Besides providing an effective
overview of the topics covered
in the Industrial Electronics Cer-
tified Electronics Technician
(CET) exam, this book is a
valuable reference on industrial
electronics in general. Written
as a “workbench companion,”
the book puts vital information
at the readers fingertips. It
covers the theory and applica-
tion of industrial hardware from
the technician’s perspective, ex-
plaining every area in which
understanding is necessary to
qualify for CET accreditation.
Some of the topics examined
are passive and active trans-
ducers; electronic amplifying
components, including diodes;

thyristors, relays, switches, and
ladder diagrams; digital logic
gates; power supplies, motors,
and generators; and robotics.
Industrial Electronics for

Technicians is available for
$16.95 from TAB Books Inc.,
Blue Ridge Summit, PA
17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE

INFORMATION CARD

SIMPLIFIED
PRACTICAL FILTER
DESIGN

by Irving M. Gottlieb

For engineers, technicians, and
hobbyists, this “back-to-basics”
guide to designing and building
electronic filters provides the
hands-on experience needed to
| be able to quickly put together a
working filter. The essentials of
fundamental analog-circuit de-
sign—often neglected in this
age of digital circuitry—are the
focus of this book. Using simple
mathematics and straightfor-
ward procedures, the book aims
| to promote a thorough under-
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standing of filter components,
including how their exact values
are determined and how they
are properly connected. Com-
mon techniques for laying out
and assembling low-pass,
bandpass, M-derived, crystal,
high-pass, band-rejection, and
composite filters, and crossover
networks, are included.

Throughout the book, an em-
phasis is placed on the
differences between real-world
and “textbook” filters—in par-
ticular, why heavily
mathematical texts often work
against designers, and how
readers can avoid falling into
the same trap. The simple de-
signs presented in this book—
whose real-world practicality
surpasses their “mathematical
elegance"—are accessible to
anyone with reasonable profi-
ciency in arithmetic and basic
algebra.

Simplified Practical Filter De-
sign is available for $16.95 from
TAB Books Inc., Blue Ridge
Summit, PA 17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

SMART ANALOG DATA
BOOK

from Crystal Semiconductor
Corporation

Information on the full range of
SMART Analog data-acquisition
IC's is available in this 848-page
data book. Using detailed prod-
uct descriptions, along with in-
depth discussions of operations
and applications, the book pro-
vides a comprehensive
overview of price and perfor-
mance. It contains full data
sheets for 26 products, includ-
ing ten new products.

The catalog presents the
product line divided into six cat-

egories: analog-to-digital
converters, digital-to-analog
converters, sample-and-hold
amplifiers, filters, voltage refer-
ences, and power monitors.
Product information includes
features and specifications,
block diagrams, theories of op-
eration, application notes,
evaluation-board information,
schematics, and packaging and
grading information.

SMART Analog Data Book is
available from Crystal Semicon-
ductor Corporation, 4210 South
Industrial Drive, Austin, TX
78744; Tel. 512-445-7222.

CIRCLE 91 ON FREE
INFORMATION CARD

TELEVISION AND
VIDEO SYSTEMS:
OPERATION,
MAINTENANCE,
TROUBLESHOOTING,
AND REPAIR

by Charles G. Buscombe

Intended as a training guide for
future technicians and as a tool
to make life easier for techni-
cians who are working in the
field, this book covers the most
popular group of consumer-
electronic products—TV/
monitors, projection sets, and
VCR’s. With an equal emphasis
on theory and troubleshooting,
it provides a well-rounded, in-
depth course for students and
technicians alike. it covers the
basics along with the latest
technological developments—
HDTV, MTS stereo, digital elec-
tronics, and VCR's—and takes
a practical approach to all.
Beginning with a general in-
troduction to TV as a system,
including both broadcast sta-
tions and receivers, the book
explains precisely how each
part of the system works. It
describes all types of test
equipment and provides an in-
troduction to electronic
troubleshooting and repair. Ex-
aminations of power supplies,
CRT's, receivers, basic VHF
and UHF tuners, and various
television circuits and compo-
nents are included. Also
covered are vertical and hori-
zontal sweep, sync stages and
noise-immunity systems, video-
amplifier stages, chroma-signal
processing stages, and the TV
circuits that process and re-
produce sound. Several
chapters are devoted to VCR's,

digital television, and projection
TV. Numerous troubleshooting
flow charts clearly illustrate vir-
tually all possible breakdowns
and failures, their common
causes, and corrective pro-
cedures.

Television and Video Sys-
tems: Operation, Maintenance,
Troubleshooting, and Repair is
available in hardcover for
$45.80 from Prentice Hall, En-
glewood Cliffs, NJ 07632.

CIRCLE 99 ON FREE
INFORMATION CARD

HIGH RELIABILITY
ELECTRONICS
COMPONENTS
D.A.T.A. DIGEST 1990
from D.A.T.A. Business
Publishing

A time-saver for component en-
gineers, this one-stop volume
provides cross-reference data
on more than 13,500 discrete
semiconductors and 17,000 in-
tegrated circuits. It includes
concise, logically arranged in-
formation on device functions,
current QPL status, military
part-number equivalents, pack-
age outlines and availability,

DATA.
DIGEST

FiH RELIABILITY
ELECTROMIC COMPUNENTS

iRy 4
prora

military-to-commercial cross ref-
erence, and manufacturers
addresses and phone numbers.
Each D.A.T.A. Digest subscrip-
tion includes periodic updates
to keep the information pre-
sented to the user as current as
possible.

The High Reliability D.A. TA.
Digest 1990 with updates costs
$175 plus shipping from
D.A.TA. Business Publishing,
8977 Activity Road, San Diego,
CA 92126; Tel. 800-447-4666;
Fax 619-5630-0637.

CIRCLE 90 ON FREE
INFORMATION CARD

49 EASY ELECTRONIC
PROJECTS

FOR
TRANSCONDUCTANCE
& NORTON OP AMPS
by Delton T. Horn

Used in thousands of different
circuits, the operational ampli-
fier is one of the most versatile
and popular IC's available today.
Many hobbyists, however, are
unfamiliar with some powerful
variations on the basic op amp.
This book, by focusing on two
important op-amp variants,
strives to remedy that situation.

The transconductance op
amp, or OTA, and the Norton op
amp are subtly but significantly
different from the conventional
op amp. While all three types
can be used in many of the
same applications, the special
features of the OTA and the
Norton op amp make them suit-
able for some extra uses. Filling
the gap in hobby-oriented infor-
mation, the book discusses
theory of operation and pre-
sents details of popular IC’s of
both types.

In addition, the book contains
49 practical projects that illus-
trate many of the possible
applications and give the reader
hands-on experience at the
same time. Some of those proj-
ects are AC and DC amplifiers,
square-wave generators, tem-
perature sensors, filters,
sample-and-hold circuits, signal
generators, voltage and current
switches, voltage regulators,
modulators, Schmitt triggers,
and constant current sources.
Each of the projects is designed
to be easily built in one evening
for no more than $15.00.

49 Easy Electronic Projects
for Transconductance & Norton
Op Amps is available for $16.95
from TAB Books inc., Blue
Ridge Summit, PA 17294-0850;
Tel. 1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

PCS MADE EASY
by James L. Turley

Written for all newcomers to the
world of personal computing—
particularly those “who have no
technical background and do
not wish to start now"—this
book is intended to help anyone
who finds himself confronted
with a PC at work or at home.
The up-to-date guide covers all




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

HARD DISK
megabyte hard disk drive you Intall
DIGITAL MULTIMETER lntemallv for dgarg?ter data storage
Professlona test Instrument for capacity and data access speed
quick and easy measurements.
LESSONS
Clearcut, lilustrated texts bulld
your understanding of computers
step by step.
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SOFTWARE

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

Only NR! 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 today’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 a 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

INEW! AT-COMPATIBLE COMPUTER
High-speed 80286 CPU (12 MH2 clock, 0 walt
states), 1 meg RAM, 1.2 meg, 5% high-

density floppy disk drive.

MONITOR

High-resolution, non-glare, 12" TTL
monochrome monitor with tlit and
swivel base.

TECHNICAL MANUALS

With professlonal programs
and compléete specs on
your computer.

DIGITAL LOGIC
PROBE

Simplifies analyz-
Ing digital circuit
operation.

DISCOVERY LAB

Complete breadboarding
system to let you design and
modify Cll"CultS diagnose and
| repalr faults.

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 personzl 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

| A

.

a)
For career courses
approved under Gl hlllJ

D (h((k for details

Electronics

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

I E(Check one FREE catalog only

D Computers and Microprocessors D Security Electronics

[ Rrobotics [ Electronic Music Technology
[ 1vivideoraudio Scevicing [ Basic Electronics
I O Computer Programming D Telecommunications

I Name

I Address

(please pring

>
T
3

I Cil.\'/bl;nc-,ﬁ
Accredited Member, National Home Study Council 18-110
L X ¥ ¥ §F X Fr X ¥r ¥ F ¥ X §N |

0661 439W3IAON

-
-



POPULAR ELECTRONICS

[y
N

Knight Patrol™
Talking Home Alarm Kit

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

4 State of the art PCF 8200 Speech Synthesizer
4 21 Sensor Zones, 2 Arming Circuits

4 2 Five Watt Audio Amplifiers

4 Auxiliary Alarm

¢ Real Time 24 Hr. Clock

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

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

¢ Self Diagnostics & Performance Monitoring
4 Microprocessor Controiled

4 Pleasant Female Voice

4 Expandibility & so much MORE!

Available as a kit or pre- H
assembled. Send for our FREE

catalog! A complete line of
peripherals is also available
Complete Circuit Board kit
$220 plus $10.50 S&H. (Ca
residents add 6.75% tax)
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PC’s, including IBM's and com-
patibles, the Apple, Macintosh,
and others. Designed to help
new users get their PC's up and
running as quickly and
painlessly as possible, the book
provides a thorough but simple
introduction to the world of mi-
crocomputers. it explains,
without resorting to jargon, what
PC's are, what they can do, and
how to make them do it. The

chapters are generally set up so
that each one answers a single
basic question about PC's, and
s0 that the information is pre-
sented in a logical progression.
Readers can either tackle the
book from start to finish, or turn
to a particuiar chapter to quickly
find the answer to a specific
question. To aid in understand-
ing, the book contains dozens
of illustrations. Time-saving tips
about traps to avoid are also
provided.

PCs Made Easy is available
for $18.95 from Osborne
McGraw-Hill, 2600 Tenth Street,
Berkeley, CA 94710.
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1990 ELECTRICAL
INDEPENDENCE
GUIDEBOOK AND
CATALOG

from Integral Energy
Systems

More than simply a catalog of
products, this unique book pro-
vides an introduction to “the
world of energy alternatives.”
With traditional power sources
becoming increasingly expen-
sive—and hazardous to the
environment—there is a re-

newed interest in alternate
power sources. The latest infor-
mation regarding those sources
can be found in the 105 pages
of this guidebook. It covers pho-
tovoitaics, small hydropower,
wind-electric, and other home
power systems, along with bat-
teries, inverters, low-voltage
lighting, propane appliances,
composting toilets, energy-sav-
ing products, books, and solar
toys. In addition, there are sev-
eral pages of charts, diagrams,
tables, and instructions that ex-
plain in plain English how to
design, size, select, and install
a solar-electric system.

The 1990 Electrical Indepen-
dence Guidebook and Catalog
is available for $4.00 from Inte-
gral Energy Systems, 105 Argall
Way, Nevada City, CA 95959;
Tel. 800-735-6790 (orders) or
916-265-8441 (technical infor-
mation); Fax 916-265-6151.
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1990 NEW PRODUCTS
UPDATE :
from Contact East

This supplement to the Contact '
East general catalog serves as
a reference guide for engineers,
managers, and technicians. It
offers a wide range of reliable,
brand-name products for test-
ing, repairing, and assembling
electronic equipment. The up-
date highlights new products in
several categories, including lin-
ear power supplies, analog and

contact east

« o
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digital oscilloscopes, inspection
products, soldering/desoldering
equipment, temperature and hu-
midity chart recorders, and
static-protection products. Also
included are DMM's, adhesives,
test equipment, precision hand
tools, and an exclusive line of
tool kits. All products are de-




scribed in detall with
specifications, full-color pho-
tographs, and discounted
pricing.

The 1990 New Products Up-
date is free upon request from
Contact East, 335 Willow Street
South, North Andover, MA
01845, Tel. 508-682-2000.
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PORTABLE TEST-
EQUIPMENT CATALOG
from A.W. Sperry Instruments

This 35-page catalog features
A.W. Sperry’s complete line of
portable electrical and elec-
tronic test equipment. A
selection of inexpensive new
electrical testers and indicating
devices have been added to this
issue. Those include a 4-way
voltage tester, two continuity
testers, a battery tester, a 3-wire
circuit analyzer, and two elec-
trical testers. The catalog
inctudes all specifications, and
accessories are offered as well.

Catalog MC-600, Issue D is
free upon request from A.W.
Sperry Instruments, Inc., 245
Marcus Boulevard, Hauppauge,
NY 11788; Tel. 800-645-5398 (in
NY and AK, 516-231-7050).
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1990 AMATEUR RADIO/
SWL ACCESSORIES
CATALOG

from MFJ Enterprises

This 16-page catalog includes
everything needed for amateur-
radio hobbyists. A sampling of
items includes antenna tuners,
portable transmitting antennas,
SWR/wattmeters, coax switch-
es, clocks, keyers and memory
keyers, antenna bridges, RFI-
free choke kits, and multiple DC
power outlets. Handheld ac-
cessories include speaker/mics
and antennas, and SWL ac-
cessories include tuners, indoor
and outdoor active antennas,
and preamplifiers. The catalog
also features ham software for
IBM, Macintosh, Commodore,
and compatible computers;
packet radio units, a multi-mode
data controller, and a “Picture
Perfect” video digitizer.

The 1990 Amateur Radio/
SWL Accessories catalog is

free upon request from MFJ
Enterprises, Inc., PO. Box 494,
Mississippi State, MS 39762;

Tel. 800-647-1800.
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ELECTRONIC AND
COMPUTER PARTS
CATALOG

from American Design
Components

Geared to meet the needs of
hobbyists, computer buffs,

small manufacturers, large
OEM’s, universities, and R&D
facilities, this 40-page catalog
features electronic, eiec-
tromechanical, and computer-
related parts and components
at below-factory-outlet prices.
Included in the catalog are com-
ponents and peripherals such
as IC’s, switches and con-
nectors, power supplies,
rechargeable batteries, fans,
and blowers. The fully-illustrated
booklet also contains a large
assortment of computer prod-

ucts, such as monitors, disk
drives, add-on boards, mice,
modems, and complete com-
contained in the catalog are

ery.

Parts Catalog is available at no
charge from American Design

nue, Fairview, NJ 07022, Tel.
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puter systems. All items that are
available for “off-the-shelf” deliv-

The Electronic and Computer

Components, 815 Fairview Ave-

800-776-3800. =

ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

es\ RSOs (Real-Time & Storage Oscliioscopes) From HITACHI A

The RSO -

its the new sclution /4

View, Acquire, Test, Transter and Document Your Waveform Dota

4-Channel, 100MS/s M del

Introduttory Piice

100MS/s {25MS/s on 4 channels simultaneously). 100MHZ, akw x 1ch., 2kw x 2¢h., 1kw x 4ch. VC-6145  § 4,695.00

Compact, Full Feoture Models
40MS/s, 100MHzZ, 4kw x 1ch , 2kw x 2¢h,
20MS/s, SOMHZ, 2kw x 2¢h

Low Cast/High Value Models
20MS/s, S0MHz, 2kw x 2¢h
20MS/s. 20MHz, 2kw x 2¢h

vC-6045  §2,049.00
VC-6025 $2,295.00

VC-6024  §2,049.00
VC-6023  §1,749.00

RSOs from Hitachi teature such tunctons as roll mode, averaglng, save memory, smoothing, interpoiation, pretriggenng,
cursor measurements. plotter intertace, and RS-232C Interface. With the comfort of anakog and the power of digital.

(®eo o0
ﬁ .".'—-r
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v-422 40MHz Duai Trace $795
20MHz Elenco Oscilloscope
$375

MO-1251
« Dual Trace

» Component Tester
« 6" CRT
« X-Y Oporation

$435

oCozomn TUNction, Atemate magnifier function
Dual Channal Y525 AT Readout. Gursor Meas. 1,025

v-aiz Hitachi Portable Scopes
DC to 50MHz, 2-Channel, DC offset

V-523 Delayed Sweep $995
V522 Basic Model 5895

FREE DMM

with purchase of

ANY SCOPE

SCOPE PROBES
P-) 65MHz. 1x. 10k $19.95
P-2 100MHz. 1x, 10x $23.95

Elenco 35MHz Dual Trace

“» 6KV Acceleralion Votage
« 103 Rise Time
« X-Y Oparation « Z Axis
+ Dolayed Tnggering Swoep
« Inciudes 2 P-1 Probes

Compact Series Scopes

Delayed Sweap
Lighiweight {13ibs)
2nV Sens
3¥e Warranty
Modal V-1065
Shown
This series provides many new functions such as CRT
Readout, Cursor measurements (V-1085/1065/665),
Frequency Ctr (V-1085), Sweeptime Autoranging and
Trigger Lock using a 6-inch CRT. You don't feel the
compactness in terms of performance and operation.
V-660  60MHz Dual Trace $1,195
V-685  BOMHz Dual Trace w/Cursor ~ $1,345
V-1060  100MHz Dual Trace $1,425
V-1065 100MHz Dual Trace w/Cursor ~ $1,695
V-1085 100MHz Quad Trace w/Cursor  $2,045
V-1100A 100MHz Quad Trace w/Cursor  $2,295
V-1150  150MHz Quad Trace w/Cursor $2,775

$495

MO-1252
« High lominance 6" CRT
» 1MV Sensiivity

Good fo S0MHz

Alf scopes include probes, scnemabcs operators manual, and 3 year (2 yrs for Elenco scopes) world wide warranty on paﬂs 8 Iabor. Many accessories avaliable for afl
Hitachi scopes. Call or write for complete specifications on these and many other fine oscilloscopes.

WE NOW
CARRY
COMPLETE LINE
OF

FLUKE

MULTIMETERS
Models
21F 83

True RMS 4 1/2
Digh Multimeter
M-7000 .
s135 | ¢ [

05% DC Accuracy | 7%, e
1% Resistance 3 | Resistance (o 2000M0)

with Freq. Counles e i; '

and detuxe case ]

10 Function

- | Multimeter
oy CM-365

$65

AC + DC Voltage & Amgs

Dioda, Logic, & Trans test
Capacitance to 200uF

Digital Capacitance Meter

thnol LCR Meter
CM-1550
$58.95

9 Ranges
1p#-20,000uid
5% basic accy
Zoro contral
with case

SPECIAL PRICING

Function Generator

Pravides sine, triangle, square
wave from (Hz fo TMHz
AM of FM capabiltty

Triple Power Supply XP-620
210 -15V &1 1A
{or 4 10 30V at 1A)

Assembied $65
X
and 5V at 34

Kit $45

2w 15Vat 1A,

Confains all Ihe dasired lealuras lor doing experments.
Fealures short circuit protection, all supplies.

Wide Band Signal Generators
$G-9000

$129

RF Froq 100K4SOMHz
AM Modulation of 1KHz
Vanable RF outpot

$G-9500 w Digital Dispiay #nd 150MHZ built-In Counter $249

Soldering Statlon
Temperaturs Controlled

Psin 599

Al Dylaldspay
00P00F

tp Finest in the indust
Ovarheat proted f§ 10 rock

Color Convergence Generator

stoady pamms

10MHz Oscilloscope

§G-200 §-3000

$69.95

Raads Vols & Freq

Temperature Probe

[} M-110CF
- ! ;29.95

. S
L
dighal mutimeters  -58F-302F

Autoranging DMM
M-5000

V2 % basic ace
3v dgd LCD

AC Current Meter
ST-1010

$69.95

1000 Amps

Date & Poak hold
8 Functions
Oaluse Case

#9610 Ressstor Blox
47 ohm to 1M & 100K pot
#9620 Capacilor Blox

Quad Power Supply XP-580
$59.95

220V at2A
12V attA

SVe3A
<5V at SA

Fully regulated ang shor circuit protacted

LEARN TO BUILD AND PROGRAM
COMPUTERS WITH THIS KIT!

INCLUDES: All Parts, Asssmbly and Lesson Monual

Model
MM-8000
$129.00

47p1 1o 10MFD

XP-575 without meters $39.35

Digital Triple Power Supply XP-765
$249
0-20V 1A
0-20V a1 tA
5V at SA

Fuly requlated, Short circut protected with
2 imit control, 3 separale supphes

XP-660 with Analog Meters $175
WE WILL NOT BE UNDERSOLD!

UPS Shipping: 48 States 5%
($10 Max) IL Res., 7% Tax 53

GF-8016 Function Generator
with Freq. Counter
$249
Sine, Square, Triangle

Puise, Ramp, .2 to 2MHz
Froq Counter .1 - 10MHz

GF-8015 without Freq. Metsr $179

C & S SALES INC,

1245 Rosewood, Deerficld. 1L 60‘())15

(800) 292-7711 (708) 541-07

sumthnmmywm wnp-nyihm Our Mhcro-Master

w which Lses sanéar
witial nsructorns 1 w8 the 8086 processor
inatructions i penmanent memory In 8 2816
Sbout st and ouput s, ok e, Buikd yous own
and leam how ¥ $can and dplay. No provious computer
knowledge requirad Simple sasy 1 undenstand INSITUCon teaches You
10 wrme In machine language
ROBOTICS KIT FOR ABOVE (MM-8010) $71.95

15 Day Money Back Guarantee

WRITE FOR FREE CATALOG
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Scanner
Antenna
Boosts
Signals
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ANTENNA
- PLYS—3

ACTHE RECEIVE ANTENMA |
AT MOy - 33 M

EFn.unm-mm
[

NEW PRODUCTS

Using only a 36-inch tele-
scoping whip, the Antenna Plus
3 from Electron Processing
strengthens signals from weak
scanner stations. Reception is
“peaked” for scanner frequen-
cies and is further enhanced by
a special filter that eliminates
interference caused by local
AM-broadcast and shortwave
transmitters. The unit’s 15-20-
dB internal amplifier ensures
strong signals.

The indoor antenna, which
receives 30-2000 MHz, is easy

to install using adapting cables
{not included). For connection to
virtually any type of receiver, the
Antenna Plus-3 comes with a
choice of BNC, phono, SO239
(UHF), N, and F connectors. A
version that has a built-in anten-
na splitter and a second output
jack is also available.

The Antenna Plus-3 costs
$89.00; the dual-output model
costs $109.95. For a limited
time, the standard model is
available for a special introduc-
tory price of $79.00. For further
information, contact Electron
Processing, Inc., P.O. Box 68,
Cedar, MI 49621.
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MULTI-MODE DATA
CONTROLLER

Billed as amateur radio’s first
multi-mode to have a built-in
2400-baud modem, the
MFJ-1278T Turbo data control-

ler also works at 1200/300 baud
for full compatibility with older
TNC'’s. The faster speed re-
duces chances for errors during
transmission, lessens con-
gestion at busy times and on
crowded channels, and allows
more efficient use of ham fre-
quencies. The MFJ-1278T
transmits and receives in ail
nine digital modes: packet, Am-
tor, RTTY, ASCII, CW, fax,
SSTV, Navtex, and contest
memory keyer. Other features
include a built-in dedicated
printer port, Easy Mail personal
mailbox, 20-LED precision tun-
ing indicator, 32K RAM, AC
power supply, dual radio ports
(each HF or VHF), independent
transmit-level adjustment for
each radio port, random code
generator, and a lithium battery
backup. In addition, the
MFJ-1278T has RS-232 and
TTL serial ports, a peripheral I/
O port, programmable message
memories, a speaker jack that
lets users monitor CW sidetone,
and automatic-incrementing se-
rial numbering. The data
transmitter comes with a one-
year unconditional guarantee, a
fully integrated instruction man-
ual, and a new “Fast Start”
booklet.

The MFJ-1278T costs
$359.95. The high-speed
modem (MFJ-2400) and the
data transmitter (MFJ-1278) are
also available separately for
$79.95 and $279.95, respec-
tively. For more information,
contact MFJ Enterprises, Inc.,
P.O. Box 494, Mississippi State,
MS 39762; Tel. 601-323-5869
(800-647-1800 for orders); Fax
601-323-6551.
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HAND-HELD
RADIO HOLDERS

Two convenient holders from
MFJ help you make sure your
handheid stays where you put
it—whether that’s in your car or
on a crowded desk or table. The
MFJ-24 has a strip of durable
plastic that bends to fit snugly
over a car door, front seat, or
other area in a vehicle. The
MFJ-25 is designed to stand on |
a table or desktop. Each pro-

vides an economical way to
help guard against dropping
your expensive HT radio. Both
units provide for both large and
small HT's.

The MFJ-24 and MFJ-25
handheld holders cost $9.95
each. For more information,
contact MFJ Enterprises, Inc.,
P.O. Box 494, Mississippi State,
MS 39762; Tel. 610-323-5869
(for orders, 800-647-1800).
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AFTER-BLACKOUT
SURGE SUPPRESSOR

Designed to protect electronic
equipment from “after-blackout”
voltage overshoots, which can
seriously damage components,
Tripp Lite’s Power Pause fea-
tures a power-delay switch that
waits five seconds before recon-
necting plugged-in equipment to
the AC power line. That delay
allows the voltage overshoots to
pass, preventing damage to
electronic equipment. The




Power Pause constantly guards
against excessive voltages
while suppressing every-day
spikes and line noise that can
damage office machines, ster-
eos, TV's, VCR's, and CD
players. It features direct plug-in
connection with two protected
outlets and an indicator light.

The UL-approved surge protec-
tor comes with a full two-year
warranty.

The Power Pause surge sup-
pressor has a suggested retail
price of $69.95. For additional
information, contact Tripp Lite,
500 North Orleans, Chicago, IL
60610-4188; Tel. 312-329-1777.
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WEATHER-MONITOR
RADIO

Weather Max (model 74-102) is
a VHF weather-monitor radio
from Midland International that
delivers up-to-the-minute
weather information 24 hours a
day from more than 390 loca-
tions. It features an Alert
Monitor system that automat-
ically receives special warning
tones sent by N.O.A.A. stations
to notify users of dangerous
weather conditions. Three alert-
ing modes are available: siren,
voice, or visual. A weather-com-
mand button changes the radio

from the alert mode to full-time
monitoring. Housed in a high-
performance casing with a large
top-firing speaker for maximum
audio, the Weather Max pro-
vides a reception of up to 50
miles with its telescopic anten-
na. The external-antenna jack
allows the use of an optional
extended-range home antenna
or mobile antenna. A UL-ap-
proved AC power-supply
adapter, model 74-102W is also
available as an option.

The Weather Max 74-102 has
a suggested retail price of
$79.95. For further information,
contact Midland International,
Consumer Communications Di-
vision, 1690 North Topping,
Kansas City, MO 64120.
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LAN-COMPATIBLE UPS

Designed to signal the loss or
disruption of commercial power,
power restoration, and power-
shutdown conditions, two unin-
terruptible power systems
(UPS) from Perma Power Elec-
tronics are Novell-tested and -
approved. The 500-VA model
SPS-500L and the 1200-VA
model SPS-1200L are also
compatible with other major
LAN systems, including 3-Com
and Ethernet, and with MS-
DOS, UNIX, and XENIX operat-
ing systems. The SPS-500L is
intended for smart nodes and
small servers, and the
SPS-1200L is for larger fileser-

vers and for longer back-up
time. Separate interface cables
are available to meet the needs
of more popular LAN systems.
The LAN-ready systems pro-
vide back-up power to the
network when power fails, send-
ing a signal to the fileserver to
alert users to the status of the
power line and that the file-
server is operating on back-up
power. The UPS's also include
features such as transfer from
the AC power line to battery

Which symbol
represents a
variable inductor?

What is the I‘Im‘.‘.il_lle disadvantage
of neon lights?

What are out-of-phase signals?

Heath Video Courses
speed your learning curve!

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

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

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

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

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

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

We accept VISA,
MasterCard, American "\ ¢
Express and Heath Revolving™
Charge card. Use Order Code 601-026

Heath

Benton Harbor, Ml

VIDEO TAPES &

*Price does not include ©1990, Heath Company

shipping and handling,
or applicable sales tax.
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Callfor a FREE catalog 1-800-44HEATH.

Subsidiary of Buil Data Systems, Inc.
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MINDSEYE

SYNERGIZER

‘ SYNERGIZER $395

HEADPHONES $35

© 1990

board, lights,software, manual

EXTERNAL CONTROL UNIT $95
oftware-assignabie controls

ORDER PHONE

800-388-6345
Credit Cards Accepted

Convert your PC into a Brainwave Synthesizer.

By now you have probably read articles, or seen ads for mind machines... devices that can
moderate your tense, stressful brainwaves to produce a more relaxed, clearly
focused state of mind. Most machines operate on the premise
that your state of mind can be correlated to brainwave
frequencies, which are measured by EEG
(electroencephalogram) pattemns. While much
remains speculative, what is known is that EEG
brainwave patterns tend to "lock on" to an
extemally controlled source of flashing lights or
sounds, and that the frequency of the brainwaves
will follow the frequency of the external

stimuli. The implication is that you can
influence your state of mind electronically.

Information (206) 632-1722 SYNETIC SYSTEMS, INC PO Box 95530 Seattle, Wa 98145

The MindsEye Synergizer™ is a powerful
hardware/software combination that allows
you to program and experience these shifts

of awareness. It tums your IBM PC-XT, AT/386
or clone into a laboratory grade brainwave
synthesizer. Synergizer™ sessions may be of
almost any length and complexity, with each eye
and ear programmed independently if desired;
pulses can shift from one rate to another, while
different sound frequencies are channeled lefi and
right. Multiple time ramps and sound and light
levels may be included within a single programmed
session. A stereo synthesizer makes available a
variety of waveforms, filters and other sound
parameters. The Synergizer™ provides more
programmable capabilities than any other available
device at a remarkably low price.

Requires DOS 3.0 or abov; 512 K of RAM,
and a hard drive are recommended.

POPULAR ELECTRONICS
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backup that is undetectable by
computers or other connected
equipment; surge and spike
suppression; RFI/EMI noise re-
duction; phase-synchronized
transfer from battery to line;
protection from reverse polarity
and inadequate grounding; and
a maximum recharge time of
3%z hours.

The models SPS-500L and
SPS-1200L have suggested
user prices of $749.00 and
$1249.00, respectively. For fur-
ther information, contact Perma
Power Electronics, Inc., 5601
West Howard Street, Chicago,
iL 60648; Tel. 312-763-0763;
Fax 312-763-8330.
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DIGITAL VIDEO
EQUALIZER

Providing at-home video editors
with the ability to alter the color
of separate elements in a video
scene, Videonic's Video Equal-
izer allows a new level of

creative control. The unit's "Dig-
ital Paintbrush” lets users target

CIRCLE 18 ON FREE INFORMATION CARD

one element for a change of
color—changing, for example, a
gray sky to blue, or a brown dog
to purple. By positioning on-
screen cross hairs over the ele-
ment to be changed, adjusting
the size control, and moving the
processor's red, blue, and green
slide controls, the user creates
the new color.

The Video Equalizer also fea-
tures a digital video enhancer,
digital video processor, split-

screen function, and three-
channel audio mixer. The video
enhancer/noise reducer lets
users sharpen the edges of
objects and remove visual
“noise”—graininess or snow—
from video images. The video
processor allows users to inde-
pendently adjust contrast,

brightness, color, and tint. With
the built-in three-channel audio
mixer, users can combine a
video’s existing sound track with
additional stereo music, or add
narration via the microphone
input, and sound from all three
sources can be combined and
controlled. The split-screen
functions lets users monitor and
compare before-and-after im-
ages.

Other features include Super-
VHS and High-Band 8mm com-
patibility via Y/C (S-Video)
connectors, oversized slide po-
tentiometers and switches, and
conventional audio and video
connectors.

The Video Equalizer has a
suggested retail price of
$299.00. For more information,
contact Videonics, 1370 Dell Av-
enue, Campbell, CA
95008-6604; Tel. 408-866-8300;
Fax 408-866-4859.
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AT-COMPATIBLE PC

Based on the 10-MHz Intel
80286 processor, Tandy’s 2500

XL is the company's first 16-bit
computer with Tandy's Desk-
Mate Graphical User Interface
and MS-DOS 3.3 built into ROM
for “instant-on” operation. That
makes the PC easier to use for
novices, and provides added
convenience for experienced
PC users. As soon as the com-
puter is turned on, the user is
greeted with a graphical display
of programs. A separate Desk-
Mate applications diskette
provides a word processor with
spell checker; a spreadsheet; a
file system; a calendar; an ad-
dress book; telecommunica-
tions; music, sound, and draw
programs; and PC-LINK on-line
information service.

The small-footprint PC has
several integrated features and
an innovative “fold-out” internal
design with key-lock security.
Measuring just 4¥s x 15%2 x 15
inches, the 2500 XL includes
16-bit VGA support, a 16-bit
“SmartDrive Integrated Drive
Electronics” (IDE) connector, a

socket for a math coprocessor,
one serial port, one bi-direc-
tional parallel port, microphone
and headphone jacks, and a
mouse port integrated on the
main logic board. Industry-stan-
dard expansion cards, such as
modem or network cards,
mount horizontally in the three
16-bit slots. A one-inch high,
1.44MB floppy-disk drive comes
standard with the 250 XL, with
room to add another 3'%-inch
and one 5%-inch device. The
SmartDrive permits hard drives
with integrated AT-type control-
lers to plug directly into the
system without requiring a sep-
arate controller or a card slot.

Expansion is simplified by the
“fold-out” internal-case design.
Hinged on both sides of the
computer, the right side (which
contains the power supply and
drive bays) swings up and away
from the 1nain logic board, al-
lowing easy access to all sides
of the drive tower for device




installation and to the main logic
board for memory upgrades
and math-coprocessor installa-
tion. The left side of the case
also opens, for separate access
to expansion-card slots.

Also standard is one mega-
byte of RAM, expandable to
4MB on the main logic board
and to a maximum of 16MB.
The included Tandy Expanded
Memory Manager, which emu-
| lates the LIM 4.0 expanded-
memory specification, enables
MS-DOS applications to access
memory beyond the traditional
640KB boundary.

The Tandy 2500 XL computer
(Cat. No. 25-4074) is available
for a suggested retail price of
$1,499.00 at Radio Shack Com-
puter Centers and participating
Radio Shack stores and dealers
nationwide.
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ELECTRICAL TESTERS

A.W. Sperry has introduced two
inexpensive instruments for low-
voltage and general-purpose
testing: models ET-200A and
ET-201A. The ET-200A low-volt-
age tester checks voltages from
5-50 volts AC/DC, and has al-
ligator clips on the ends of the
test leads for user convenience.
The ET-201A general-purpose

tester checks AC and DC volt-
ages from 80- to 500-volts, and
has heavy-duty test probes on
the ends of the test leads for
durabitity.

The ET-200A and ET-201A
electrical testers cost $2.10 and
$1.35, respectively. For further
information, contact A.W. Sper-
ry Instruments Inc., 245 Marcus
Bivd., Hauppauge, NY 11788,
Tel. 516-231-7050.
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ELECTRICAL-
INSULATION TESTERS

From Kyoritsu Electrical Instru-
ments Works, the analog 3111V
and digital 30018 electrical-in-
sulation testers are battery-
powered, hand-held instruments
made of durable ABS plastic.

Model 3111V features a bright
yellow case and an easy-to-read
analog display. It measures
megohms and low resistance,
and indicates voltage. For com-
plete megohm testing, three
DC-voltage output ranges of
250, 500, and 1000 VDC are
provided, corresponding to 100-,
200-, and 400-megohm ranges,
respectively. Those ranges are
easily selected from the front
panel, and allow the user com-
plete high-voltage high-
resistance testing abilities. A

low-resistance range (2-ohms
mid scale) is provided for coil
measurements and continuity
testing. A special live-circuit
warning lamp lets the user
check for a potentially dan-
gerous live circuit before
performing any insulation or
low-resistance tests.

Model 3001B features a clear
digital display with three auto-
ranging insulation-testing
ranges (2, 20, and 200
megohms) in two high-voltage
DC outputs (500 and 1000

VDC). The instrument automat-
ically selects the correct
megohm range to correspond to
the user-selected output volt-
age. Model 3001B also
measures low resistance in two
ranges (20 and 200 ochms), and
indicates the presence of poten-
tially dangerous live voitage with
both audible and visual warn-
Ings.

Both units feature industry-
standard banana terminals, re-
cessed for safety, with shroud-
covered banana jacks on the

Complete, Compact, Easy-to-Use
This valuable new repair tool
provides ® pinout data for over

; 170,000 ICs
currently in use
worldwide ®
package style
drawings ¢ IC

_ | descriptions ® and
manufacturer information.

30-day money-back guarantee.
Global Engineering

2805 McGaw Ave., Irvine, CA 82714
Telephone: 714-261-1455;
Tol-free 800-854-7179

If only your broken VCR,
Computer or TV...could talk.

"What this
shop needs is the

Now IC Pinout

NEW IC Pinout Guide: Tells you
what your broken equipment can't.

, A
Finally, one book with all the information you need for
fast repair jobs. At the very low, introductory price of

$99!

questions!
Sendme._

P.O. No.
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Title: _
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Phone: (_
Signature: __

Mail this coupon to: Globa! Engineering,
2805 McGaw Ave,, Irvine, CA 92714
] Yes, | want quick answers to my IC replacement

_copies of the new IC Pinout Guide!
Introductory price applies through November 1990
— ORDER TODAY!
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(] Payment enciosed
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Company:
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test leads. Test-lead ends have
a large, insulated alligator clip
on one and a safety-probe tip
on the other. Other features
include a lock-down on-off but-
ton for continuous insulation
testing, automatic discharge of
circuit capacitance after insula-
tion testing, a carrying case with
neck strap, and 8 "“AA” batteries.

Models 3111V and 3001B
electrical insulation testers have
suggested retail prices of
$199.95 and $299.95, respec-
tively. For further information,
contact Kyoritsu Electrical In-
struments Works, Ltd., 62 North
Coleman Road, Centereach,
NY 11720; Tel. 516-736-0601;
Fax 516-732-4650.
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MULTI-PLAY
CASSETTE DECK

Featuring “CD-deck-synchro”
for clean, easy disc-to-tape dub-
bing, Pioneer’s CT-M5R multi-
play cassette features Dolby B
and C noise reduction and auto-
reverse record and playback
functions for uninterrupted use.
A variety of high-speed func-
tions are also offered: Random
play selects tracks from as
many as six cassettes, relay
play plays up to six tapes con-
secutively, and cassette scan
plays the first 10 seconds of

music on each cassette. In ad-
dition, relay recording allows as
much as nine hours of material
to be recorded from six C-90
cassettes.

CD-deck synchro permits full-
function, hands-off recording
when used with an equally-
equipped Pioneer CD player.
When recording from disc to

tape, the CD-deck synchro lets
the two units “communicate,”
causing the tape deck to pause
while the CD player searches
for the next programmed track.
That automatic pause elimi-
nates lengthy gaps between
songs and lets users program
selections for continuous tap-
ing.

The CT-M5R multi-play cas-
sette deck has a suggested
retail price of $400.00. For more
information, contact Pioneer
Electronics (USA) Inc., 2265
East 220th Street, P.O. Box
1720, Long Beach, CA
90801-1720; Tel. 213-835-6177.
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DUAL-RANGE
TEST PROBE

The American-made Polaris 651
test probe measures both volt-
age and current. In range one, it
measures 40,000 volts DC, and
in range two, it measures 0-400
mA DC. The probe is accurate
to +2% full scale, and has

50-pA meter movement. The
test probe is 15 inches long and
weighs just 12 ounces.

The model 651 duai-range
test probe costs $69.95 plus
shipping. For further informa-
tion, contact Polaris, Division of
U.X.L. Corp., 108-02 Otis Ave-
nue, Corona, NY 11368; Tel.
718-271-5200.
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FINE-BRAID WITH
WATER-SOLUBLE FLUX

Soder-Wick Fine-Braid with
water-solubie flux, from Solder
Removal Company, eliminates
the need for CFC solvents. The
newly-formulated synthetic flux
coating, with appropriate pH
and holding medium, acts as a

mildly activated flux. Residue is
easily removed with de-ionized
water and a brush, rather than

using CFC solvents.

Fine-Braid is braided with
high-purity, fine-gauge strands
of pure copper wire in a weave
pattern that eliminates waste. It
features the lowest possible
level of residue impurities on the
surface, and no oxides or hy-
drocarbons are released when
heat is applied. Ranging in
width from 0.030 inch (Size 1) to

0.210 inch (Size 2), Fine-Braid
is available in 5-, 10-, 25-, 50-,
100-, and 500-foot bobbins, with
standard or ESD packaging.

Representative prices for
Fine-Braid are $1.80 for a 5-foot
bobbin of 0.030-inch braid;
$15.30 for a 50-foot bobbin of
0.080-inch braid, and $178.00
for a 500-foot bobbin of 0.160-
inch braid. For additiona! infor-
mation, contact Solder Removal
Company, 1077 East Edna
Piace, Covina, CA 91722; Tel.
800-767-9425; Fax
818-331-9701.
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RS-232 COMMERCIAL
CONNECTOR KIT

A valuable aid to on-site fabrica-
tion and maintenance of
RS-232 cable connectors,
Jensen Tools' RS-232 Commer-
cial Connector Kit can be used
to make straight null modem
hookups, economical patchcord
connections between keyboard
and TNC for packet radio, and
for many other DB25 patchcord
applications. The kit contains 16

plug (male) and 6 receptacle

(female} 25-pin connectors, 100

stamped and formed pins and
sockets, 50 cable ties, one in-
sertion/extraction tool. Those
items are packaged in a com-
pact “Mighty-tuff” plastic
storage box. Connector hoods
are available separately.

The RS-232 Commercial

Connector Kit costs $69.50. For
further information, contact
Jensen Tools, Inc., 7815 South
46th Street, Phoenix, AZ 85044;
Tel. 602-968-6231.
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DIGITAL

TROUBLESHOOTING

KITS

Designed for field-service and
educational use, Global Spe-
cialties’ models LTC-6, LTC-7,

and LTC-8 TTL- and CMOS-

compatible digital-logic test kits
each feature the LM-2A chan-
nel-logic monitor, the DP-1 logic
pulser, the SQ-1 tone-ohm-
meter, and a logic probe. The
channel-logic monitor simulta-
neously displays the static and

dynamic states of 16 logic in-

puts. The pocket-sized DP-1
pulse generator is used to stim-
ulate logic circuits with either a

single pulse or a continuous
pulse train. The tone-ohmmeter

locates bad IC's and circuit

shorts without desoldering
parts. Each kit contains a logic
probe to find pulses that are too
fast even for oscilloscopes: The
LTC-6 contains a 10-MHz probe,
the LTC-7 has a 35-MHz probe,
and the LTC-8 comes with a
100-MHz probe.

The LTC-6, LTC-7, and LTC-8

digital troubleshooting kits
range in price from $299.00 to
$379.00. For more information,
contact Global Specialties, 70
Fulton Terrace, New Haven, CT
06512; Tel. 1-800-572-1028.
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Discover Your Career Potential In The
Fast Growing Field Of High-Tech Electronics!

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

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

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

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

A Growing Need For
Trained Professionals!

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

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

the career of your dreams! And CIE also features
military and union re-training, to build on what

you already know.
Dozens Of Fascinating

Careers To Choose From!

Even if you aren't sure which career is best for
you, CIE can get you started with core lessons
applicable to all areas of electronics. As you
advance, CIE makes job opportunities available
to you through the bimonthly school paper,

The Electron.

Co/npz/re/ -Assisted Manufacturing

 Military Electronics

Consumer Efectronics

Personal Training From A
Renowned Faculty.

Uniike the impersonal approach of large class-
room study, CIE offers you one-on-one instructional
help € days a week, toll-free. Each CIE lesson is
authored by an independent specialist, backed by
CIE instructars who work directly with you to
answer your questions and provide technical assis-
tance when you need it.

TED
AL So

I CIE World Headquarters

Send For Your
Catalog Today!

Practical Training...
At Your Own Pace.
Through CIE, you can train for your

new career while you keep your pres-
ent job. Each course allows a gener-
ous completion time, and there are
no limitations on how fast you can
study. Should you already have some
electronics experience, CIE offers
several courses which start at the
intermediate level.

“State-0f-The-Art”
Facilities & Equipment.

In 1969, CIE pioneered the first elec-
tronics laboratory course, and in 1984,
the first Microprocessor Laboratory.
Today, no other home study school can
match CIE's state-of-the-art equipment.
And all your laboratory equipment is
included in your tuition cost. There is
no extra charge—it's yours to use while
you study at home and on the job after
you complete your course!

Earn Your Degree To

Become A Professional

In Electronics!

Every CIE course you take eams you
credit towards the completion of your
Associate in Applied Science Degree, so
you can work towards your degree in

stages. And CIE is the only school that awards you
for fast study, which can save you thousands of
dollars in obtaining the same electronics education
found in four-year Bachelor's Degree programs!
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Cleveland Institute of Electronics, Inc.
| 1776 East 17th St., Cleveland, Ohio 44114

5 O YES! Please send me your independent study catalog (For your convenience,
CIE will have a representative contact you— there is no obligation.)
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By Byron G. Wels, K2AVB

Protecting
Your Idea

THINK TANK

rom where | sit, | see

many new and useful
circuits come across my
desk, many of which show
some promise as marketa-
ble items. As most of us
know, the circuits could be
patented and protfected,
and introduced to the mar-
ket to provide some big
bucks 1o the creators. We

printed copy of the maga-
zine away. If anybody tried
to steal my ideq, | not only
had “proof of prior pub-
lished art"—a very weighty
argument in court cases—
but the magazine and its
contents are copyrighted
by the publisher. I'm sure
the publisher (who is in the
publishing business, not

—
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Fig. 1. The Latching Water Sensor is little more than a balanced Wheatstone bridge, Jeeding a
differential amplifier. The amplifier output triggers a JK flip-flop, which in turn Jorward biases a
general-purpose transistor, thereby activating a relay.

also know that obtaining a
patent is a long, drawn-out,
and very expensive pro-
cedure involving lawyers,

A few years ago, the pat-
ent office established a
method where you could
register a new invention
without actually going
through the entire patent
procedure. A date would
be established for the regis-
tration, and that would
provide some measure of
protection for your idea.

I've always used a dif-
ferent method: When |
came up with a new ideq,
I'd sell it to an electronics
magazine. If it was worthy,
they'd pubiish it, along with
schematic diagrams, pho-
fos, etc. I'd then store the

manufacturing) would be
willing to release the
copyright for my own idea
back to me for a token fee.
Another idea (again, |
dont know what the legal
involvements are here) was
o write up a description of
your idea and mail it to
yourself via certified mail,
return receipt requested.
Save the sealed envelope
until it's needed.
Understand that 'm not a
patent attorney, and I'm not
quite sure about how valid
all of this might be. The
reason that I'm telling you
all of this, is that the next
time you send a new circuit
to Think Tank, it will give you
proof of prior published art,
and the protection of the

magazine’s copyright. Take
another look at your circuit
or device. Is it something
others might like to have?
Should you be advertising it
in our classified section?
Hey! There's something else,
1o0. If we accept your ideq,
you'li get a free copy of the
Think Tank book!

Those of you who've
been reading this column
for some time, know that I'm
also a magician. | just re-
cently found a piece of
magical apparatus that i
built and sold many years
ago, and | thought that |
might share it with you. If's a
lot of fun!

It all started when Tony
Spinq, President of Tannen’s
Magic Company com-
plained that the price of
electronic equipment has
sky-rocketed, and the guy
who used 1o build a certain
trick for him could no lon-
ger afford to do it. It
consisted of a black plastic
box with three pushbutton
switches and a small light
bulb on the cover. If you
pressed the switches in the
right sequence, the lamp
would light. Big deal! | took
the thing home and studied
it. Then | came up with my
own version.,

| had three switches (con-
nected to nothing!) and a
lamp on the cover. | could
press the switches in any
order and make the lamp
light. I'd give the unit to
someone, and that person
would press whatever
switches he or she wanted
in whatever order, and
nothing would happen. |
could make the lamp light
by pressing only one switch!
Magicians who were famil-
iar with the old unit used to
go nuts.

Here's the secret: Inside
the box, cemented near




one edge, was a small
magnetic reed switch that
was connected to a bat-
tery and the lamp. | wore a
ring; taped on the palm
side of the ring was a small
Alnico V magnet. Hold the
magnet near the edge with
the reed switch, and the
lamp would lightt

LATCHING WATER
SENSOR

This circuit (see Fig. 1)
senses a water level by de-
tecting a change in
resistance at the probe tips.
Resistors R1-R4 form a bal-
anced Wheatstone bridge.
Resistor R1 is used to slightly
shift the balance so that the
voltage seen on pin 3 of U1
is positive with respect to
pin 2. When no conductive
liquid is present, the circuit
stays in an “idle” condition.

When conductivity takes
place in the wire probes,
R4's value is effectively re-

duced, causing the
voltages 1o reverse polarity.
That causes the differential
amplifier (U1) to conduct
and a logic 1 is seen at pin
6. That pulse is then sent to
pin 3 of U2. A clock to the
toggle flip-flop is emitted.
The flip-flop toggles and
latches the signal, turning
on @1, which in turn acti-
vates relay K1.

The outputs of this circuit
are the normaily closed
and normally open outputs
of K1, so that pumps, lights,
or whatever, can be switch-
ed either on or off. This
circuit could be used as a
fill-level monitor, such as
used in a swimming-pool
sensor or could be used to
activate a sump pump in a
basement. My own use for
the circuit was to automat-
ically activate my
windshield wipers when rain
was sensed.

The entire circuit can be
build on perfboard, since

component layout isn't crit-
ical, The wire probes can
be any stranded or solid
copper wire that has been
stripped and finned 1 inch,
and placed as far apart as
needed to accurately
sense the moisture. More
than one sensor pair can
be used in parallel to
check on multiple con-
tainers. To reset the circuit,
just press $1 and release.

Well, that's it. | hope your
readers can get some
good value out of it!

—Alan Bean, East Ridge,
TN

Alan, thats for sure a
handy-dandy! Your Think
Tank book is on the way,
and | hope you will enjoy it
as much as our readers are
going fo like your offering.
Thanks!

NEW POWER SUPPLY

| got sick and tired of
seeing all those magazine
pages wasted on “new

power supplies.” The fact of
the matter is that if you can
afford to buy a new bench
supply, please do so. Don't
kill yourself trying to build
one. If you need a special
supply to meet special re-
guirements, don't risk frying
your equipment with a
home-brew job. And if you
need a one amp or less,
fixed voltage, use the fa-
mous 78xx and 79xx series
of regulators.

If you can't afford to pur-
chase a communications-
quality unit for that special
need, build one using an
LM317 reguiator. if you
need the most economical
and smallest fixed or ad-
justable supply, see Fig. 2.
This is simply an emitter-
follower circuit using a
Darlington-transistor config-
uration to lower the current
flowing into the base that
would cause non-linearities
in the voltage when apply-
ing aloadtoV,,.

Train at Home to be an
Electronics Technician!

e IBM-Compatible
Personal Computer
® Digital Multimeter

Professional training and equipment can help
vou qualify for a dynamic, high-paying career

in your spare time.

As the demand for computers and micro-
processors in business and manufacturing
continues to grow. so does the need for
qualified technicians. It's not unusual for ex-
perienced technicians to earn from $35.000
to more than $40.000 a year.* Now there’s
a way you can train for this exciting field
without interrupting your job or home life.

® Digital Logic Probe
¢ Elenco Oscilloscope

Exclusive Extras
That Enhance Your Training

Choose From These Prissrams of Study

¢Electronics & Microprocessor Technology

¢ Industrial Electronics & Microprocessor
Technology

¢Computer Servicing & Electronics
Technology

e Specialized Associate Degree In
Electronics Technology

You Get Professional Equipment
For Professional Training

Depending on the program you select, you'll
perfect your skills using this advanced equip-
ment. included in the price of tuition:

™ Source U8 Burcau of Labor Sttincs)

Peoples College introduces some training firsts
to make your learning experience more
complete:

e Accelerated Learning System — a scien-
tifically proven study system that lets you
learn faster and easier than ever before.

*Optional One-Week Seminar — available
with our advanced programs. Conducted
on our campus near Orlando. Fla. Not
required for graduation. but a valuable
opportunity to fine tune your skills with
personal guidance.

*Video Tutor Training Tapes — give you a
permanent, visual record of informative
lectures and close-up demonstrations.

eExperience Labs — professionally
designed experiments that give you hands-
on “‘bench’ experience.

eIndustry Certification Training Guide —
provided with three of our programs.
Gives you first-hand insight into the
examination you may take for your
professional license.

For COLOR CATALOG Mail
Coupon or Call TOLL FREE

1-800-765-7247

Programs offered only in United States. Canada. Puerto Rico
and Virgin Islands. No Obligarion. No sales person will call

Our programs are accredited by the Accrediting
Commiss:on of the National Home Study Council
oK =~ - - "~
YES! I would like to know more about your |
training programs. Send a catalog to:
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State __ Zip ~

PEOPLES COLLEGE

OF INDEPENDENT STUDIES
233 Academy Drive ¢ P.O. Box 421768
Kissimmee, FL 34742-1768

f Member, D.L. Peaples Group P1190 1
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Fig. 2. This power-supply circuit is built around a pair of power
transistors connected in a Darlington configuration, with a Zener
diode providing a DC reference for potentiometer R3, which
varies the QI's base bias, which in turn varies the circuit’s output

voltage.

The Zener diode pro-
duces a stable DC
reference for the potenti-
ometer (R3) that regulates
the DC output voltage. (V,
= Ve — 2Vpe). Make sure
to heat sink the 2N3055,
and please use a more
powerful transistor if the
load/input voltage exceeds
the maximum-operating
parameters for the 2N3055
((Vln_vou?] 2 lmox = MSw
orl = 15A).

max

Please excuse the
rudeness of these lines, but
I'd really prefer to see more
in the way of new projects
than the same old rehash!

—Frank Angelli, Miami, FL

Okay Frank! Your contribu-
tion is an excellent one,
and I'm inclined to agree
with you (partially). We're
sending you a Think Tank
book, which should satisfy
your demand for more vari-
ety.

/11111 I Prote] Easytrax®

Oufstanding value in

Prinfed Circuit Board/CAD

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

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

board layout.

POPULAR ELECTRONICS

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

ONLY $395

Easytrax can be run on

your PC or Mac!
CALL TOLL FREE (8002 544-4186

for complete specs and FREE evaluation disks. '!'“""

50 AIRPORT PARKWAY, SAN JOSE, CA 95110, USA (408) 437-7771, FAX (408) 437-4913
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BACK-UP ALARM

Most home-brew alarms
of this type are either too
complex, or they have no
means o cut the alarm off
when not needed. And
most start with an audio
oscillator feeding some sort
of loudspeaker. My version
uses just five components
{(not counting the car) And
using a Mallory Sonalert
solves the oscillator/speaker
problem.

The Sonalerts come in
two types: Pulsating or non-
pulsating. They operate on
3 to 28 volts, need very little
current, are weather proof,
are ready to mount, and
there are many clones that
can save you some addi-
tional bucks.

Most people use the
back-up light circuit so that
whenever the vehicle is put
in reverse, the alarm
sounds. My solution (see Fig.
3) uses the brake lights to
tfrigger the alarm on and
off. If you do not want the
alarm to sound, just go for-
ward or put the car in
neutral and tap the brake.

Power for the system
comes from the back-up
lights. Resistor R1 connects
o the positive side of the
brake lights. With the re-
verse lights on, the system is
ready to go. When you
touch the brakes, a positive
pulse is passed through R1
o the gate of a low-current
SCR, which then turns on
the Sonalert. Resistor R2
keeps the gate of the SCR
at ground potential until it is
triggered by the positive
pulse. Resistor R3 applies a

minimum load on the SCR
to make sure it conducts.
You could also use more
than one Sonalert in paral-
lel which would increase
the volume.

| built my unit on per-
fboard using point-to-point
wiring. The system is best
placed in the car'’s trunk,
where all connections are
made. You can secure the
unit with tape to a conve-
nient wiring bundle so it
doesn't flop around.

—R.C. Cable, Austin, TX

Nice circuit R.C. And
handy, too. I'm sure that a
lot of our readers are going
to be putting this one to-
gether. We sent a Think Tank
book to you today.

ON/OFF SWITCH

This circuit is really a fan-
cy add-on for other circuits.
See Fig. 4. It uses half of a
4013 dual D-type flip-flop
and a 2N2222 general-pur-
pose transistor,
accompanied by a handful
of support components,
Capacitor C2 and resistor
R4 provide some measure
of noise suppression. Press-
ing switch $1 gives a clock
pulse, which applies the
data to the output (Q1).
Then the @ output is ready
to switch the output at the
next clock pulse. The @
output turns on @1, the
2N2222, which causes LED1
to light.

Its not very compilex, but
the addition of the LED and
a pushbutton on-off circuit
can really jazz up almost
any project. I've used it
many times, and it sort of

\
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BZ1 BZ22
< R3
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Fig. 3. The Back-Up Alarm uses the brake lights to trigger the

alarm on and off.
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Fig. 4. This simple OnjOff Switch consists of a 4013 dual D-tvpe
flip-flop and a 2N2222 general-purpose transistor, accompanied
by a handful of support components.

adds a nice finishing tfouch.

—Rick Holland, Roseburg,
OR

Short and sweet, Rick.
Readers, make a mental
note about this one, and
add it to your next project,
And Rick, there’s a Think
Tank book on the way fo
you Nnow.

SATELLITE SWITCHER

| wanted fo listen to my
satellite TV in stereo. | know
all of the movie services are
in stereo and some chan-
nels offer a separate audio
mode (SAP) in a second
language. It is usually trans-
mitted on 6.8 MHz, which is
the frequency used for un-
scrambled channels.

See Fig. 5. Since my TV set

and my satellite receiver

are not ready for receiving
stereo or SAP | took advan-
tage of my satellite
descrambler, which is. | also
learned that the audio in
the scrambled channels is
fransmitted along with the
picture, so when the de-
scrambler descrambles the
signal, it also descrambles
the audio in stereo. When
the channel offers SAR you'll
find it on 6.8 MHz.

The switches are a pair of
DPDT switches with the tog-
gle handles tied together.
In one position, you hear
the audio in stereo and in
the other position, you hear
the SAP Just turn down the
volume level on the TV and
you can connect it to a
stereo amplifier and a pair
of speakers.

VIDED CIPHER I PLY PL3
SATELLITE DESCRAMBLER ‘|’ AUDI0 OUT
SATELLITE
RECEIVER
STEREQ AUDIO OUT ‘Pif T,”'—_‘ MONO
A
Z \
PLE |PL6 |PL7 |PL8
l 5
S1 $2
SPKR1  |PL12 |PLM PLIO |PLY
' STEREQ —
| | AMPLIFIER SPKR2

Fig. 5. Tius simple switching arrangement takes advantage of a
satellite descrambler thar can decode stereo or SAP to enhance

the audio portion of video programming by feeding the audio to a

stereo amplifier.

ACDC Electronics# 12N5 - __‘
or equiv. Input: 100-240 Vac S k.
(wired for 115 Vac) Gr sc_‘}
Output: 12 Vdc @ 5 amps. R

Open frame power supply. 77 X 4 3/4" X 3 high.
T

Rubicon CE photoflash capacitor.

0.79" dia. X 1.1 high. These are new
capacitors that have been prepped

with 1.4" black and red wire leads

soldefed to the terminals. CAT# PPC-210
$2.50 each + 10 for $22.50 « 100 for $200.00

L antities available. Call for pricin

Dittused L.E.D. with built in flashing unit. PULSE
RATE: 3 Hz @ 5 Voi/20 ma. Unit continually flashes
when 5 Volts is applied. Operates betwesn 4.5 Volts

and 5.5 Voits. T 1 3/4 size. -
IDEAL FOR USE AS AN, INDICATOR.
BED CAT#LED4 -
GHREEN CAT#LED4G
CAT# LED4Y

$1.00 each - 101019 50 « 100 for $90.00

These units have an IR emitter and sensor pair
pointing in the same direction. Light from emitter
bounces off object to be detected by sensor.
Effective range approx. 0.15". Three types available:

TRW/ Optron® OPB5447-2
Rectangular w/ 28 wire leads W AR
CAT# OSR4 2 for $1.00 N
TRW!/ Optron# OPB703A

6;9 Woedge shape with PC pins.
CAT# OSR-3 75¢ each
TRW/ Optron¥ OPB711
Rectangular with PC pins.
CAT# OSR-2 75¢ each
e Optek# K-8711
S f Wedge shaped device

CAT# OSR-1 75¢ each

vory RG 11/U terminated
with heavy-duty

F connectors.

Also includes aF-61
splicer and a 75 ohm
terminator load. New
cables manufactured for BM pc © & ¥ 1T
networks. UL listed. Specs: 75 ohm impedance. Cable
Jacket O.D. 0.405". Dielectric 0.285" dia. Center con-
ductor 0.047" diameter. I1BM P/N 1501908 COM/
SCOPE. CAT# RG-11-1 100 foot roll $15.00
CAT# RG-11-2 200 foot roll $27.50

TERMS: Minimum order $10.00. Shipping and handling
for the 48 continental U.S.A. $3.50 per order. All others
including AK, HI, PR or Canada must pay full shipping.
All orders delivered in CALIFORNIA must include state

sales tax (6 1/4 %, 6 3/4 %, 7 1/4 %) .Quantities Limied

NO C.0.D. Prices subject to change without notice.

FREE 60 F’age Catalog
Containing over 4,000 ITEMS
ALL ELECTRONICS CORP.
P.O. Box 567 « Van Nuys, CA » 91408
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Technical Career through

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

Grantham College of Engineering
awards accredited degrees in

electronics and computers.

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

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

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

Write for our free catalog (see address
below), or phone us at toll-free
1-800-955-2527 (for catalog requests
only) and ask for our “degree catalog.”

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
250 Frontage Road
Slidell, LA 70460

—Solaummon Romano,
Jalisco, Mexico

Readers, Solaummon is
16 years old, and has been
after a Fips book. Sorry,
we're all out of those. | do
hope you'll enjoy the Think
Tank book, which we sent
you instead!

TELEPHONE PRIVACY

I live with my parents and
to guarantee my phone
privacy, | hooked all tele-
phone extensions (except
mine) to an extension si-
lencer circuit. My privacy is
thereby guaranteed when
I'm talking. However, if | pick
up my extension when my
parents are on the line,
they get “silenced” right off
the linel To remedy the
problem, | designed a
phone-line-busy indicator.

See Fig. 6. When all the
extensions are on hook, or
not in use, there’s about
+ 48 volts on the line, (Mine
is actually 44.8 volts) Re-
sistors R1 and R2 divide the
voltage to about + 8 volts
at pin 3 of U1 (a 741 op-
amp). Since + 8 volts is
greater than the + 5 volt
reference at pin 2 U1, the
op-amp goes into positive
saturation and conducts,
causing the green LED in
LED1 to light, indicating
“okay to use.”

When a phone is off-
hook or in use, the phone
line voltage drops (de-
pending on your phone’s
impedance) and the volt-
age at pin 3 of the 741
drops below the + 5-volt
reference at pin 2 of the
741. The op-amp goes into

01
1N4001

¥
+ GREEN Rl
4MEG

TO PHONE LINE

~ RED

¢ &

negative saturation and the
red LED comes on to indi-
cate an in-use status.

You may have to play
with the values of R1 and R2
to adjust for variations in
telephone impedance. And
oh yes ... one final note. Do
NOT use an earth ground
on this circuit, Trust me. And
have fun!

—Dan Rieskamp, Cincin-
nati OH

Interesting, Dan! You've
solved a problem-solvers
problem. I'm sure that a ot
of our readers may have
the same problem, and will
surely apply your solution.
You just cost the company
another Think Tank book!

TWO-WIRE 3-WAY
SWITCH

| guess this is another
“Helps & Hints.” | lived in a
place that had lights along
a trail leading 1o a de-
tached garage. The
switches were in the
garage and at the top of a
flight of outside stairs. |
wanted a switch at the bot-
tom of the stairs as well.
Unfortunately, the conduit
between the two lower
switch locations was so full
of wires that there was only
just enough room for two
more! Such circuits usually
require three wires, so | de-
vised the circuit shown in
Fig. 7. which only needs two
wires between the switches
to do the job.

The trick here is to take
power from two sources,
but this is not a problem.
Most garages today are fur-
nished with power, the

+12V
J

s R3

31, g 500Q

2 §$‘

== LED1

ML BicoLoR
LED

RS-276-012
¥ v

+5V -12v

R2
g 18EG GREEN = NOT IN USE

RED = BUSY \‘\

Fig. 6. This extension-silencer circuit light is green when the
phone is not in used and red when it is.
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o
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Fig. 7. The Two-Wire 3-Way
Switch is a rather unusual
approach to a very common
problem, wherein two power
sources are used to light a
single set of lamps.

same as the houses are. Be
sure that power source |
and Il are on the same side
of the transformer or there
will be times when a switch
will toggle between 110
and 220 volts instead of off
and on (neither you nor the
switches will be happy if
that happens). This can be
determined by using an AC
voltmeter. Switches $1 and
S2 are called “3-Way”
switches and S3 is a 4-way
switch, available at most
hardware stores or elec-
frical shops.

—William G. Duggin, Lake
Charles, LA

Bill, a lot of readers are
going to clip 'n’ save this
one. It's the kind of thing
that you may not need right
now; but surely will want
some day. Saving this circuit
can save a lot of head
scratching when the time
comes! Hope you enjoy the
book.

ALIGNMENT
SCREWDRIVER

Let’s finish off for this
month with another "Helps
‘& Hints” from one of our
faithful readers:

As you probably are
aware, sensitive tfransmitters
often require tune up with a
plastic screwdriver. Any
metal drivers might add
hand capacity preventing
a proper tuning.

When you buy such a

fransmitter, you always get
a small (actually teensy-
weensy) plastic screwdriver,
which always seems to get
promptly lost, To replace
these screwdrivers, | save

the small plastic swords that

are served with drinks, usu-
ally with a cherry impaled
on the blade.

Drink the drink, eat the
cherry, and pocket the
sword. With a bit of judi-

We still need your favorite
circuits, but please make
sure all component values
and part numbers are in-
cluded. I've got your Think
Tank book waiting. Send
them as well as your "Hints
‘& Helps,” to Think Tank,
Popular Electronics, 500-8
Bi-County Blvd., Farm-
ingdale, NY 11735. We hope
to see everyone here again
next month. [ |

cious grinding to form a
screwdriver tip on the
sword, you can use it easily
as a tuning tool.

—Mike Giamportone,
Yale, M!

Readers, Mike even
taped a typical sword 1o
the page with this “"Helps ‘&’
Hints” as a visual aid. No
arink, no cherry, just the
sword. Okay Mike, you owe
me onel

Ly
Strange
Science!

You'll even discover a
strange collection of books
on "Fringe Science” — lost
continents, perpetual
motion, unusual phe-
nomena recorded
throughout the centu-
ries, and much more. |
Explore the strange
world that lies between .
fact and fiction! I

Write for *
CATALOG!

of Lindsay's new Elec-
trical Books catalog and
see for yourself what
you've been missing!
Send $1.00 (US & Can-
ada) ozr $3.00 foreign
airmail. We'll send your
catalog immediately!
Write today!

STRANGE BOOKS!

Write for your copy | !

If you haven't recelved your copy of
Lindsay's Electrical Books catalog, you've really T
missed something! You'll find one of the most bizarre col-

lections of paperbacks, pamphlets, industrial references
on incredible plans, lost secrets, forgotten events, and
strange theories ever assembled!

oo

Tesla Books!

Explore one the (RS s s
finest collections of e
quality Tesla books available, including both
new books and reprints of very old, rare pub-
lications. Discover a new booklet on Tesla's
lost inventions, a 1904 book on Tesla's ex-
periments with wireless power transmission,
rare and unusual books on the construction
and use of high voltage Tesla coils, and much
more! Highest quality guaranteed!

Build Lightning Bolt
Generators!

Build a Wimshurst, Holtz, or =
Winter static electric ma-
chine! Build condensing
electroscopes, Leyden jars, Sam s
scintillating tubes, electrical can-
nons, Cavallo’s cylinder machine %
and much more! Explore the high §
voltage equipment used in early @
wireless radio! Build induction
coils, spark gaps, and more! Dis
cover the secrets of early high
performance shortwave
radios, and even the de-
sign and construction of
| motors and generators!

SRRARETATAN B

2

g

gy |, Lindsay’s Electrical Books
|1 Po Box 583-WF9, Manteno IL 60950 |

I Enclosed is $1.00. Send me a copy of Lindsay's I
Electrical Books catalog via first class mail! I

Address I

Name

City st Zip §
L-----------J
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SCIENCE PROBE! — the only
magazine-devoted entirely to Amateur
Scientists! If you are fascinated by sci-
ence in afl its many forms . . . if you
can't stay away from & microscope,
telescope, calipers, or test tube — we
invite you to share the wonders in every
issue of SCIENCE PROBE! You will
join a ecommunity of Amateur and Stu-
dent Scientists who enthusiastically
seek scientific knowledge or follow sci-
entific pursuits for their own sakes and
not merely as a profession.

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

From the very first issue of SCIENCE
PROBE! you will be invoived in a world
of scientific facts, experiments, and
studies pursued by amateur scientists
who are university students, inventors,
academicians, engineers, or office
workers, salesmen, farmers—whose
quest is to probe into the mysteries of
science and reveal them to all.

Plan to become a SCIENCE PROBE!
readert

Welcome to. . .

PioBE!

The Amateur Scientist’s Journal

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

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

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

:-SCIEN CE PROBE! 1

500-B Bi-County Boulevard
Farmingdale, NY 11735
| Please forward my Premier Edition of SCIENCE PROBE! as soon as it comes
| off the press. I am enclosing $3.50-U.S.A. ($3.95-Canada) plus $1.00 for
shipping and handling. Better still, please enroll me as a charter-member
I subscriber and send the next four (4) quarterly issues of Science Probe. [ am
enclosing $9.95-U.S.A. (Canada: $14.95 U.S.A. Funds)
[0 Premier Edition only [0 First Four Issues (1 Year)
l Offers valid in the U.S.A. and Canada only. No foreign orders.
| Name

| Address
I City State ZIP

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

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




patible computer and a shortwave

radio, you can plug into the intrigu-
ing world of non-voice transmissions on
the shortwave bands. Those fransmis-
sions include radioteletype (RTTY), Mor-
se code, and perhaps the most
interesting of the lot, facsimile (fax). Of
the fax transmissions, weather maps
are the most interesting and useful, par-
ticularly if you are in a remote rural area
or at sea. Facsimile is also how news-
gathering agencies around the werld
send photos to their clients. Seeing the
photos that will appear on tomorrcw’s
front pages in “real fime” can be
breathtaking.

Weather faxes can take many dif-
ferent forms. We have plotted maps
giving the conventional isobars with
lows and highs, just as shown on nightly
TV news programs. We have also re-
ceived cloud maps (hnephanalysis), also
as seen on TV weather reports, as well
as charts of wind wave and swell
height, which are not shown on TV and
could be very useful if you were at sea
in a small boatt

I f you have an IBM PC or PC-com

Regardless of whether maps are
shown on TV or not, the attraction of
being able to decode your own is that
you get them as soon as they are trans-
mitted. And of course, the Radfax lets
you decode RTTY and Morse fransmis-
sions as well.

FSK Transmissions. Both fax and
RTTY transmissions use the FSK principle.
FSK stands for “frequency-shift keying”
and refers to a system whereby the
modulation on a radio fransmission is
continually switched or “keyed” be-
tween two frequencies such as 2400 Hz
and 1200 Hz. The rate of switching sets
the “baud,” which is an old felegraphic
term that means bits/second.

Typical nominal rates for RTTY are
around 75 baud (bifs/sec.) while typical
rates for fax transmissions are 1200, 600,
and 300 baud. As for Morse—well, Mor-
se is pretty slow. Decoding FSK fransmis-
sions does not take alot of circuitry but it
does require some software to allow
the computer to turn the decoded dig-

Popular
Electronics

NOVEMBER 1990

Got a computer and a
shortwave receiver? Why not
link the two together and

get up-to-the-minute weather

charts, read overseas
radioteletype, or eavesdrop

on Morse transmissions

BY JOHN CLARKE

Build The
RADFAX

Der

~ *This story first appeared in Sificon Chip, Aus-

qﬁxqvembel 1989

) reQ(gnted with per-
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Here is how the fax transmission appears
on screen. Once the transmission has been
completed, the picture can be saved to
disk, and printed out on an IBM or Epson
compatible printer.

ital data into something intelligible that
can be displayed on the screen or
printed out on a dot matrix printer.

We have designed the Radfax De-
coder 1o take advantage of a com-
mercial software package called
Radfax 2, written by Michael Delahunty,
Although the software is only available
directly from the author, it is reasonably
priced and easy to use; see the Parts List
for ordering information.

The Hardware. Okay, let's be specific
about the hardware you need if you
want to get into the world of fax and
RTTY. First, as already stated, you need
an IBM PC XT or compatible computer
with a CGA or EGA monitor. There is also
a version of the software designed to
work with @ monochrome Hercules
Graphics card. The program requires at
least 256K of RAM and it will not work if
you attemptto use it in conjunction with
memory resident programs such Qs
Sidekick. That's easily fixed by booting
up the computer just with Radfax 2.

If you want to print out weather maps
and other information received via fax
or RTTY transmissions, you'll need an
IBM- or Epson-compatible printer. The
Radfax 2 software is rather clever in that
it allows you to print out faxes sideways.
That not only gives larger printouts, but
provides much more detail than is pos-
sible with smaller printouts or from the
screen.

The Shortwave Receiver. The FSK
tones for fax and RTTY can only properly
be received on a radio that’s designed
for picking up SSB (single sideband)
transmissions. That means that you
need a good quality shortwave radio
that has either a BFO (beat-frequency
oscillator, which is normally used for
picking up Morse) or an SSB switch for
selecting USB (upper sideband) or LSB
(lower sideband).

+5V - — g
ct g2 LED1
L LOCK
01 = . 1 \
L - e N
AUDIO o
R12
INPUT o Ri2
T - 14
s o c5
= | 022 027
3 L c6 _L
a = 0BT
o_‘ 1
S1: 1:2525/2057Hz B
2 2066/1683H2 1
3 1683/1371Hz FREQUENCY | /s 4049
4:137711122Hz 12
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Fig. I. The Radfax Decoder is based on an XR2211 FSK demodulator/tone decoder (Ul),
which is used to generate a high or low error signal, depending on the incoming tone

frequency.

You will also need a good outdoor
antenna for your shortwave radio, al-
though we have successfully picked up
some transmissions using nothing more
than a whip antenna. For best results
though, you need an outdoor anten-
na—the bigger, the better.

The Radfax Decoder. Next, there is
the Radfax Decoder, which connects to
the audio output of your shortwave re-
ceiver. A schematic diagram of the
Radfax Decoder is shown in Fig. 1. The

output of the decoder connects to the
RS-232 (serial) or to the paraliel printer
port on your computer. If your comput-
er has an RS-232 port, we suggest that
you use it for the Radfax Decoder input,
leaving the parallel port for the printer.
That way, you can print out faxes without
having to disconnect the Radfax De-'
coder.

Now lets have a ook af the circuit,
There is not a lot to it, just two integrated
circuits, a 3-terminal regulator, and o]
handful of support components. :

|
|




PARTS LIST FOR THE RADFAX DECODER

SEMICONDUCTORS

Ul—XR22!1 FSK demodulator,
integrated circuit

U2-—4049 or 4009 hex inverter,
integrated circuit

U3-—7805 5-volt, 1-amp. voltage-
regulator, integrated circuit

DI1-D4—1N4002 1-amp, 100-PIV,
rectifier diode

LEDI—Jumbo light-emitting diode (any
color)

RESISTORS

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

R1, R3—220,000-ohm

R2—430,000-ohm

R4, R8—100,000-ohm

R35—75.000-ohm

R6—56,000-ohm

R7-36.,000-ohm

R9—22.000-ohm

R10—5000-0hm linear potentiometer

R11, R14—4700-0hm

R12—220-ohm

R13—470.000-ohm

R15-560.000-ohm

CAPACITORS

Cl1. C10—0.01-uE metalhzed-polyester
C2, C15—0.1-pF, monolithic
C3—0.018-pFE, metallized-polyester
C4—0.022-wF, metallized-polyester
C5—0.027-pF, metallized-polyester
C6—0.033-p.F metallized-polyester
C7—0.0056-.F, metallized-polyester
C8—0.0022-E, metallized-polyester
C9-—0.0047-wF, metallized-polyester

sl e
-

C11—0.922-pF, metallized-polyester

C12—0.039-pE. metallized-polyester

C13—0.068-uF, metallized-polyester

C14—0.15-uF, metallized-polyester

C16—220-p.F, 16-WVDC, axial-lead
electrolytic

C17—I100-pE 16-WVDC, radial-lead
electrolytic

ADDITIONAL PARTS AND MATERIALS

51-S3—Single-pole 12-position PC-
mounting rotary switch (Jaycar catalog
number SR-1210, see below)

Printed-circuit board materials,
enclosure. knobs, RCA panel socket,
DB-25 plug to suit IBM serial or
parallel port, PC pins, 12-volt AC
source, wire, solder, hardware, etc.

Note: The Radfax 2 software on 5%- or
3%-inch disk with instruction manual
is available from Michael Delahunty
(42 Villiers Street, New Farm,
Queensland, Australia 4005). for $35
(in US funds). Payment by check or
money order only. Price includes
airmai! to the U.S. Specify CGA,
EGA. or Hercules Graphics version,
and disk type.

A complete kit of parts for the Radfax
Decoder is available from Jaycar Pty
Ltd (PO Box 185, Concord, NSW,
Australia 2137) for $60 (US),
including shipping by writing to the
company, or faxing them on
02-744-0767, and quoting an America
Express, Visa, or Master Card
number.

Potentiometer R10 was mounted on the board by soldering its terminals to three PC
stakes. Note that CI6 is an axial-lead unit—if radial-lead 1vpe were used, it is doubiful
that it would fit the space once the board and enclosure lid are fitied together.

Phase-Locked Loop. The heart of the
Radfax is U1, an XR2211 FSK demod-
ulator/tone decoder. As its name sug-
gests, it is designed especially for
decoding FSK signals. The XR2211 is
basicatly a phase-locked loop that
generates a high or a low error signal,
depending on whether the tone at its
input is high, say 2400 Hz or low, say in
the neighborhood of 1200 Hz.

The error signal at pin 7 of U1 is buff-
ered by inverter U2-a and then fed to
the computer input (either the RS-232
port or the parallel printer-port can be
used; more on that iater). Switch $1 and
the associated four capacitors provide
four separate, switch-selectable, free-
running frequencies for the phase-lock-
ed loop. The 5k potentiometer (R10) al-
lows the frequency to be adjusted
within the limits shown for $1.

For example, setting $1 to position 2,
allows you to set U1's center frequency
anywhere between 1683 Hz and 2066
Hz via R10. That's the setting that we
used most of the time; but depending
on the nature of the transmission, you'll
need the facility provided by S1. For
example, when receiving Morse or RTTY,
you may want to use setting 4
(13771122 Hz) of that switch.

Bandwidth and Baud. Switch 52 sets
the operating bandwidth for which U1
will generate high and low error signals.
In general, use a wide bandwidth when
receiving fax (i.e., =600 Hz) and a nar-
row bandwidth for Morse and RTTY.
Using a narrow bandwidth reduces
data errors due to noise; but if the
bandwidth selected is greater than the
difference between the two FSK tones,
the circuit will not work.

Switch S3 gives the optimum filtering
1o suit the various data rates. in general,
a smaller filter capacitor is used for the
higher data rates. For example, at the
1200 baud setting, the filter capacitor is
0022 uk

Morse Output. Since Morse is frans-
mitted by switching the carrier frequen-
cy on and off, U1 will respond to a Morse
fransmission by switching its lock-in-
dication output, pin 6, on and off. To
provide a visual indication of that, inver-
ter U2-d drives LED. Inverters U2-b and
U2-c provide buffering of the lock in-
dication output before it is fed to the
computer port. LED1 lights continually
when the Radfax Decoder is correctly
picking up fax or RTTY signals and
flickers on and off in time with a Morse
signal.
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LEDI is mounted so that it's suspended about '2-inch above the board. The LED lights
continuously when picking up a fax or RTTY signal and flickers on and off in time with a
Morse signal.
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s Fig. 2. The author’s protorype of the Radfux Decoder was assembled on a printed-circuir

& board, the foil pattern for which is shown here full size. Inspect the copper traces

8 carefully dafter erching and correct any defects before mounting any of the paris.
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Power. The Radfax Decoder is
powered from an external wall-plug
tfransformer of 9—12 volts (nominal). Di-
odes D1 to D4 are connected in a
bridge so that an AC or DC source can
be used (without regard to polarity in a
DC source). The output of the bridge is
fed across a 220-pF capacitor (C16) to
the input of a 3-terminal 5-volt reg-
ulator. Further filtering of the 5-volt out-
put is provided by a 100-pF capacitor
(C17).

The total current drain is quite mod-
est and shouid be around 20 milliamps.

Construction. We housed our pro-
totype Radfax Decoder in a standard
plastic enclosure, measuring about 6Ya
x 3% X 2inches. Alt the components,
including the switches and potentiom-
eter, are mounted on a printed-circuit
board measuring 5 x 3%2inches. Since
the rotary switches are soldered directly
to the circuit board, the board does not
attach to the case but hangs off the
front panel via the switch bushings.

Figure 2 shows the foil pattern for the
Radfax Decoders printed-circuit board.
Assembling the decoder board is a fair-
ly straightforward matter although, it's
best to install all PC pins, jumper con-
nections, resistors, and other small com-
ponents before mounting the three
rotary switches.

The board pattern is designed spe-
cifically to suit the rotary switches called
for in the Parts List (Jaycar catalog
number SR-1210). Other suitable switch-
es can be used, but the pattern must be
altered or the switches must be
mounted off board and the connec-
tions made with short jumpers.

If the switches specified are used,
they should be adjusted to give the re-
quired number of switch positions be-

-fore installation. For example, $1 is

adjusted to four positions and $2 and $3
1o six positions. That's done by removing
the nut from the switch bushing and
lifting out the lock washer to reveal the
stop ring. You then reposition the stop
ring tab in the hole marked “4” for a 4-
position switch and in “6” for a 6-posi-
tion switch. Check that each switch will
give the required number of positions
before installing it on the board.
Assemble Radfax’s printed-circuit
board guided by the parts-placement
diagram shown in Fig. 3. The 3-terminal
regulator is laid flat onto the board and
its tab anchored with a screw and nut.
LED1 is installed so that it is suspended
about Y2 inch above the board surface
so that it protrudes through the front
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Fig. 3. When assembling the Radfax Decoder’s printed-circuit board, be sure to adjust
each switch for the correct number of positions before installing it on the board (see text).
Note: The 3-terminal regulator (U3} is mounted flat to the board und secured using a

screw and nut.

panel (when it is fitted). You might also
consider panel-mounting the LED and
then connecting it to the board
through short lengths of hook-up wire.
The potentiometer isinstalled by solder-
ing its three terminals to the three PC
pads on the board. Note that the
220-uF power-supply filter capacitor
(C16) is an axial-lead type.

When all components are on the
board, check your work carefully, and
correct any construction errors that you
find. When you are reasonably sure that
the circuit has been correctly as-
sembled, apply power to the circuit
and check that + 5 volts DC is present
atthe output of U3, at pin 1 of U1, and at
pins 1 and 16 of U2.

If that's okay, put the board aside and
start work on the case and lid. Any en-
closure of suitable size can be used. The
case itself requires two holes of about
3e-inch in diameter for the power sup-
ply and output leads and another hole
to suit the RCA panel jack. When drilling
holes for the front-panel controls, it is
best to drill slightly small (about 3-inch
diameter for the switches) then open
them up slightly with a tapered reamer,
if necessary. Drill a hole to suit the LED.
You can now label the front panel.

When that is done, attach the various
input, output, and supply leads 1o the
circuit board, then fit the lid over the
switch and potentiometer shafts, and
install the locking nuts. Attach knobs to

the switches and potentiometer, screw
the lid to the case, and you are almost
in business.

The final wiring task involves con-
necting the Radfax Decoder output
wires o a DB-25 male or female plug to
suit the RS-232 or parallel printer-port
on your computer. As noted above, if
you have an RS-232 port, we suggest
thatyou use it for the input to the Radfax
Decoder. That way you don't have to
bother with connecting and discon-
necting the printer each time you want
to print out a fax or RTTY page.

If you are using the RS-232 port, the
connections are as follows:

Radfax Decoder RS-232 Port
RTTY/Fax output pin 5
Morse output pin 6
GND pin 7

If you are using the parallel port, the
connections are as follows:

Radfax Decoder Paralle! Port
RTTY/Fax pin 13
Morse output pin 12

GND pins 18-25

Now connect your shortwave re-
ceiver o the Radfax Decoder and the
Decoder output cable to the comput-
er. Boot up your Radfax 2 software disk.
The main menu should come up; at
that point you can enter a sample fax
chart from the files directory.

Having displayed a fax on the screen,
you will know that the software is work-
ing okay. You now have to check that
the software knows which port you are
using for the Radfax Decoder input. To
do that, you call up the “Settings Menu”
by typing “$” (when the main menu is
displayed). If you are using a serial port,
the address is 02FE Hex (Com?2) or 03FE
Hex (Com1). For the parallel port, the
address is 279 Hex (LPT2) or 379 Hex
(LPT1). You call up the correct port ad-
dress by using the juggle command un-
til the right value is displayed (type “J*).

What to Look For. It is now simply a
matter of tuning in a good fax signal.
Here are a few tips to get you started:
e Use a decent shortwave receiver
(e.g.. Yaesu FRG-8800, Kenwood
R-2000, or similar). Forget about using
one of the popular portable receivers
that are around today—they don't
have sufficient bandwidth or a good

A printout has much better resolution than an on-screen picture. This printout was made
in the conventional fashion, but the software also allows you to print out faxes sideways
for even greater detail.
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A typical weather map as transmitted by the Bureau of Meteorology in Canberra,
Australia. Note that this particular map is leaning slightly to the left. That is easilv

corrected by ultering a value in the software.

enough signal-to-noise (S/N) ratio.

® Use the headphone socket of the
receiver to ensure adequate signal
level to drive the Radfax Decoder. You
can increase the sensitivity by increas-
ing the value of R1 (the 220k resistor
connected to pin 2 of U1). But doing so
will also make the unit more susceptible
to interference.

® Be patient and be prepared to ex-
periment with the software settings.

® Facsimile signals have avery unique
(and somewhat nasty) sound, making
them easy to find on shortwave. Per-
haps the strongest fax signal in North
America emanates from U.S. Naval Sta-
tion NAM in Norfolk, VA, Their fax signal
can be heard 24 hours a day on 8080,
3357, 0r 10863 kHz. Tune any of those on
your shortwave radio to hear what fax
sounds like. The signal sounds like a
scratchy phonograph record stuck at

TABLE 1—
FACSIMILE FREQUENCIES

Frequency  Station Type  Frequency Station Type
{kHz) {kHz)
3357 NAM Norfolk, VA Weath. 9395 NPM Pearl Harbor, Hi Weath.
4296 NOJ Kodiak, AK Weath. 9438 UMJ3 Tokyo, Japan Weath.
4704 AOK Rota, Spain Weath. 10535 CFH Halifax, NS Weath.
4853 NPM Pearl Harbor, Hi Weath, 10677 Unknown (AP) Press
5768 JBK3 Tokyo, Japan Press 10863 NAM Norfolk, VA Weath.
5878 Unknown Press 12728 USN Point Reyes, CA Weath.
6330 CFH Halifax, NS Weath. 13454 Hong Kong {Reuters) Press
6850 WLO Mobile, AL Weath. 13751 London, England Press
6872 LRB79 B. Aires, Arg. Press 14828 NPM Pearl Harbor, HI Weath.
6944 CKN Vancouver, BC Weath. 16410 NAM Norfolk, VA Weath.
7993 NPM Peart Harbor, Hi Weath. 17069 JJC Tokyo, Japan Press
7710  VFF Frobisher, Bay Weath. 17151 NMC San Fran., CA Weath.
8080 NAM Norfolk, VA Weath. 17405 WWD LaJolla, CA Weath.
8185 FPI88 Paris, France Weath. 17585 AOK Rota, Spain Weath.
8459 NOJ Kodiak, AK Weath. 17670 LQZ67 B. Aires, Arg. Press
8467 Tokyo, Japan Press 18093 LRO84 B, Aires, Arg. Weath.
8492 NPM Pearl Harbor, HI Weath. 18130 JMJ5 Tokyo, Japan Weath.
8617 JJC Tokyo, Japan Press 18413 Unknown (Reuters) Press
8646 WWOD LaJdolla, CA Weath. 18431 B. Aires, Arg. (Reuters) Press
8682 NMC San Fran., CA Weath. 20736 LSAG600 B. Aires, Arg. Press
9157 WLO Mobile, AL Weath. 21037 NPM Pearl Harbor, HI Weath.
9383 NPN Apra, Guam Weath. 22542  Tokyo, Japan Press

the end. Other fax stations to try are

listed in Table 1
® For RTTY stations, try 7642 kHz and

10,730 kHz (France), 9968 kHz and
10,552 kHz (Germany), 7695 kHz and

RADFAXZ  OGA Version 1.3

<A AUTO - START OM PHASE
<B) BEGIN AGAIN

<C) CLEAR SCREEN & BEGIN
LEFT & RIGHT ARROWS

HOME & PGUP XEVS

@ Q@IT

VI & MAGKIFY MENU
< 1-2) CHANGE BUFFERS =zzz
MUMERIC KEYPAD MEYS
<E> ERASE BUFFER
<1> INVERT BUFFER
<W> WASH BUFFER
<U> TURN UPSIDE DOWM
@ @IT

Ao
<B> BEGIN RECEIVING

<P RE-ALIGN FAX

Wy VIDW FaX
(1) MAGNIFIED VIBW

<P> FRINT SUB-HEMU

<F> FILES SUB-MENU

<S> SETTINGS SUB-HEMU

<T> TELETYPE & MORSE SUB-MENU RE-ALIGN MEMJ
€O XIT T0 DOS

PRESEMT BUFFER = 1 @ @WIT

The Ruadfax decoder is designed 10 use a
commercial program called Radfux 2.
Here's that program’s main menu.

13.563 kHz (Taiwan), 13,780 kHz (Koreaq),
6845 kHz, 9120 kHz, 10,960 kHz, and
14,514 kHz (Reuters); and 9985 kHz,
16,232 kHz and 19,520 kHz (UPI).

® For more on the world of fax recep-
tion, see “Guide fo Facsimile Stations,”
by J. Klingenfuss. That and other books
on non-voice radio, as well as recep-
tion equipment, are available from Uni-
versal Radio (1280 Aida Dr., Rey-
noldsburg, OH 43068; Tel
800-431-3939). [ |



lectronic equipment continues
Efo get smaller and smaller, with

miniaturization being the name
of the game. Today, the electronic in-
dustries’ present direction is to use fully
automated assembly methods, utilize
both sides of the PCB, reduce size and
weight, and offer more functions and
features without increasing product
size.

Wrist-watch televisions, pocket scan-
ners, tiny radar detectors, or a miniature
HF amateur-radio transceiver whose
equivalent twenty years ago would
have occupied an entire desk, have all
become a redlity in the last decade.
What is behind this miniaturization and
how has it come about? Surface-
mount technology (SMT) is the answer.
In the 19707, electronic manufacturers
began to mount miniaturized compo-
nents directly on the surface of printed-
circuit boards—an automated tech-
nique that evolved from thick-film
hybrids (i.e. circuitry etched onto a cir-
cuit board). Today SMT can meet the
electronic industries’ demand for
boards that are smaller, cheaper, and
more reliable.

Surface mounting has changed
many aspects of the electronics indus-
try. For example, the electronic-compo-
nent industry has had to create whole
new families of tiny active, passive, and
electromechanical components to
meet the demand for surface-mounta-
ble devices (SMD’s). New kinds of auto-
matic assembly and soldering ma-
chines, currently used on production
lines, place and attach components at
fantastic rates. This automated assem-
bly equipment is also constantly being
improved.

Despite all the high-tech surrounding
(and supporting) SMT, hobbyists can
get in on the fun, too. In this article we'll
present some easy “hands-on” meth-
ods of assembling SMT projects of your
own. Obtaining parts for such projects is
also relatively easy because many
mail-order parts suppliers carry SMD’s.
To name but a few, Mouser (2401 High-
way 287, North Mansfield, TX; Tel.
1-800-346-6873), DigiKey (701 Brooks
Ave. South, PO. Box 677, Thief River Falls,
MN 56701-0677; Tel. 1-800-DIGIKEY),
Communication Specialists (426 West
Taft Ave., Orange, CA 92665-4296; Tel.
1-800-854-0547), Newark (4801 N. Rav-
enswood, Chicago, IL 60640; call oper-

“‘Dave Hollander is the Strategic Marketing
Manager for Motorola’s Discrete and Special
Technologies Group.

SURFACE MOUNT

TECHNOLOGY

BY DAVE HOLLANDER*

Surface-mount components have become so popular among

product manufacturers that they are now
available at reasonable prices for hobbyists.

ator for local number), and Allied
Electronics (401 East 8th St, Fort Worth,
TX 76102; Tel. 1-800-435-5700) all do.

The Advantages of Surface Mount-
ing? Surface Mounting involves a com-
ponent being soldered directly o a
“footprint” rather than inserting the
leads into holes (called “thru-holes”) on
a printed-circuit board (PCB). The
footprint is a series of solder pads that
conform to the lead layout of the sur-
face-mount component (see Fig. 1).
Surface mounting has several ad-
vantages over the insertion method.
For example, the smaller leadless com-
ponents and the elimination of
through-holes can triple board density.
Surface-mount components can be
placed on both sides of a PC board,

which also reduces board size. The use
of chip capacitors, resistors, and semi-
conductors could, in theory, give those
boards packaging densities equal to
those of hybrids. Looking at the pho-
tographs, the size reduction becomes
very obvious.

Smaller boards have smaller runs be-
tween components. The shorter runs re-
duce parasitic inductance and capac-
itance, thus improving overall circuit
performance. Of course, a smaller
board with fewer layers dramatically
cuts costs as well. It can also be shown
that approximately 65% of the system
costs are related to component size.
Some of the system parameters af-
fected by the size of components are:
® The number of printed-circuit boards
® Cabinet size
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Fig. 1. This is a typical surface mount
Jootprint suitable for a J-leaded
component. Note that there are pins on all
Sour sides of the chip.

e Connectors and cabling
® Cooling requirements

Because consumer electronics’ and
retail prices seem to be inversely pro-
portional to worldwide inflation, cost re-
ductions are paramount.

Some of the benefits that can be
achieved by designing a board 1o uti-
lize SMT are summarized in Table 1.

The Manufacturers’ Assembly Pro-
cess. Prior to mounting, the leads of a
surface-mount device (SMD) should be
finned to provide a better solder joint.
That is often done by the device’s man-
ufacturer. In addition to improved sol-
derability, the tinning provides a small
amount of extra clearance between
the package and the board that might
be desirable in some assemblies.
Pre-tinned printed-circuit boards
(provided by most PCB manufacturers)
make a clean connection to SMD’s
since both the mechanical and elec-
trical attachment are made at the
footprint pad by just reflowing solder.
However, extra solder is needed to
finish the joint, therefore the next step is
to “print” solder paste onto the pads.
That is normally done by a screen
printer. The paste provides the neces-
sary solder to form the joint fillets that
are so important to making good elec-
trical and mechanical connections.
The component is then placed on the
fresh solder paste and soldered by a
“vapor-phase” reflow-soldering pro-
cess that melts the solder and bonds
the SMD to the PCB. After the soldering

TABLE 1—ASSEMBLY TECHNIQUE COMPARISON

i i Through-" " Surface Mount | © % Reduction
¢ hole
" Board Size TR 265 206 56% 3
{ (154 55, in.) 64 =g in) |
| Mo of Layers B 4 3%
JBoard Cost 0 |, $150 . £75 R

operation, the board is cleaned with a
solvent anditis then ready to be tested.

All surface-mountable devices come
packaged in tape and reel, sleeves
(also known as rails), and in vials. With-
out the need to pre-form component
leads, automation is straightforward.
Figure 2 shows how automation is used
in assembling a surface-mount board.
Assembly lines for automated surface
mounting take up about 50% less fac-
tory space than “auto-insert” lines do.

Some ldeas for Hand Assembly. If
one wants to build a project with sur-
face-mount components, here are
some hand-assembly techniques: To
start, some sort of magnifying glass will
be needed as most of the components
are extremely small.

It is highly recommended you use a
PC board (in fact its almost impossible
o do without one). Of course, the board
must be laid out with the appropriate
SMD footprints. Recommended
footprints for surface-mount devices
can be found in most manufacturer’s
databooks, data sheets, or surface-
mount guides. The techniques for lay-
ing out and etching a board are the
same as for thru-hole boards except no
holes wilt be necessary for the surface-
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mount components. Such techniques
can be found in the Radio Amateurs
Handbook. It is recommended that all
of the pads be finned using a low-
power pencil-type soldering iron (30
watts or less).

Either the board should be marked
with component locations or a parts
placement diagram should be drawn;
once a component is soldered to the
board it will be difficult to remove.

Before placing components on the
board, the board should be anchored
down where it will be free from vibration
and/or possible bumping as this will
move the components and you will
have to start over. With the same
thought in mind, fry not to sneeze on
the board before a component is se-
cure; You will have a difficult time find-
ing the missing component due to their
small size.

When the component |locations
have been determined, one can pro-
ceed with mounting the components.
For handling them, tweezers are rec-
ommended (several different sizes

~might come in handy), preferably the

type that are normally closed as 'rhey‘
will retain the component easier than
standard tweezers.

You can slip a rubber band around
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Fig. 2. The surface-mounting process is particularly suitable for automation assembly. |
Two processes for SMD assembly are shown here. The first (A) shows how conventional
and SM components are mounted on the same board. The second process is for SMD's |
and larger control components (potentiometers, etc.). [




regular tweezers to get the same effact.
Rolling the rubber band up and down
the tweezers will open and close its
jaws. You might also wish to try slipping
flexible tubing (like heat shrink that
hasn't been shrunk) onto the tweezers. If
it's the right size, slipping it down on the
tweezers should close the jaws, and
moving it back should release them.

There are two possible ways of
mounting and soldering the compo-
nents to the printed-circuit board. The
first is to glue all the components o the
the board with an adhesive, and then
solder them in place. Try to use some
type of super glue that can be dis-
solved with acetone (i.e. nail-polish re-
mover) if a component is incorrectly
placed. Once again. do not sneeze or
bump the board before the glue has
set.

Another method is a crude version of
the reflow-solder method of surface-
mount assembly. That invoives the use
of a hot plate and solder paste. A small
amount of solder paste is dispensed
onto the solder pads using a syringe.
The components are then placed on
their appropriate pads on the board.
The paste will act as an adhesive to
hold the components in place. The
board is then placed on the hotplate
and the solder paste will then flow, sol-
dering all of the components at the
same time.

There are 'two nice features to this
method: All of the components are sol-
dered in place af the same time, and
the surface tension of the molten solder
will pull the components into alignment
with their solder pads.

However, this method can only be
used if one is building a single-sided
board. Also, it is imperative that there is
some way of accurately monitoring the
temperature of the hot plate. Most sur-
face-mount semiconductors and
many other passive surface-mount
components can not withstand more
than 260°C for 10 seconds. Exceeding
that temperature .can reflow the solder
within the device and damage it. The
temperature must be brought up close
to 260° gradually with the hot plate to
avoid thermal shock to the compo-
nents.

After soldering, the board should be
cleaned of all flux. The board should
then be inspected with a magnifying
glass for solder bridges, cracks, cold sol-
der joints, and missing solder. Too litfle
solder resulfs in a weak joint and can
cause reliability problems later. Another
precaution: use as little heat as possible

on components with metalized ends
(chip capacitors, diodes, etc) as 100
much heat can cause the metalization
1o leach off, which will render the com-
ponent unusable. To remove a mis-
placed or defective component from
the board, you will need some kind of
solder wick for solder removal, and an
adhesive remover such as acetone
(this should be dispensed with a syringe
fo keep the liquid confined to the com-
ponent to be removed) for compo-
nents that have been glued in place,

These are just a few ideas for hand
assembly of a surface mount board.
Incidentally, there is no rule that says
that insertion-mount components can-
not be mixed with SMD’s. If you are using
the hotplate method., the insertion-
mount components should be placed
on the board and soldered affer the
surface-mount devices. That is done in
the industry when a particular compo-
nent is not available in surface-mount
format. That will probably be necessary
on certain projects as some of the
SMD's may not be obtfainable. And on
that note, now that you know how to
proceed you'll need a better idea of
what's out there.

Surface Mount Components. The
present family of surface-mount com-
ponents includes chip resistors and ca-
pacitors, inductors, intfegrated circuits,
discrete semiconductors, switches,
crystals, relays, transformers, and con-

RA o)

These are typical low-power surface-mount packages. They are used for IC's,
semiconductor-component arrays, and discrete components, all requiring little heat
dissipation.

nectors, with new surface mount com-
ponerts becoming available all the
fime.

The current industry trend is fo make
as much of the standard leaded prod-
ucts available in surface mount form as
possible. That allows designers to
create complete surface-mount as-
semblies as opposed to boards con-
faining both SMD and feed-through
devices.

Passive Components. A typical chip
resistor and its construction is shown in
Fig. 3. The pre-finned ends are suitable
for reflow or other soldering techniques.
The resistance element (see cut-away
view of Fig. 3B} is a glass-passivated
thick-film element on a high-pudrity al-
umina substrate so the result is a highly
reliable and precise component, Chip-
resistor values range from 10 ohms fo
2.2 megohms with tolerances of either
5% or 10%. Power dissipation is one-
eighth of a watt.

Figure 4 shows a typical chip capaci-
tor. Chip capacitors have monolithic
construction with a totally encapsu-
lated electrode system and metalized
terminations. The electrodes are de-
posited in the ceramic chip using an
interleaved pattern with two electrodes
forming a single capacitive layer. The
layers are stacked to increase capaci-
tance. Chip-capacitor values range
from the low picofarad range to the
micrcfarad range.
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Fig. 3. These nwo sided (A) and cut-away
views of a chip resistor’s construction
reveal just how simple they are.

Gull Wings and J-Bends. An impor-
fant characteristic to consider when
choosing an active surface-mount
component is its lead configuration.
Their are gull-wings (Fig. 5A) and “J”
bends (Fig. 5B). There are advantages
and disadvantages to both. Gull-wing-
ed leads can be easily probed by test
leads and their packages are more
easily handled by automated pick-up
and place equipment.

Packages with J-bend leads have
smaller footprints and take up less real
estate on the printed-circuit board,
however their solder joints are not easily
inspected and fest points must be pro-
vided to access the leads.

Multi-Purpose Semiconductor
Packages. There are a number of
standard case styles available for use in
surface-mount designs. Refer to the
photos throughout this discussion fo see
what they look like. Some of the low-
power types are the SOT-23, SOT-143,
SOT-223, SO-8, SO-14, and the SO-16.
The SOT-23 (or TO-236) shown in Fig. 6
candissipate up to 200 mW in free air or
up to 350 mW when attached to a ce-

ramic substrate. There are a number of
different products in the SOT-23 pack-
age. They include small-signa! tran-
sistors (both bipolar and FET), tuning
and switching diodes, Zener diodes,
and SCR's.

Low-voltage quad fransistor arrays
and diode arrays can be found in the
SO-16 and SO-14 packages, respec-
tively. We'll discuss discrete diodes
some more a little later.

For RF applications, there are two
packages: the SOT-143 and a special
type of SO-8 modified for RF operation.
The-SOT-143 is very similar to the SOT-23
with the exception of having four leads.
The extra lead lowers the package in-
ductance, improving high-frequency
operation. The RF-capable SO-8 has a
power dissipation of 1.5 watts in free air.
Transistors operating as fast as 870 MHz
are available in this package.

For applications where a little more
power dissipation is needed, there is

PRE-TINNED
TERMINATION

PLATE

DIELECTRIC
Fig. 4. Surfuce-mount chip-capacitor
construction is fuirly simple. Multiple
plates inside the component are
sandwiched around the electrolyvie and
terminated with pre-tinned ends.

the SOT-223. The package can dissi-
pate one watt in free air and greater
than 2 watts when mounted on an al-
umina substrate.,

Diodes. Discrete, two-terminal diodes
comein leadless cylindrical glass pack-
ages referred to as MELF's (metalized-
electrode face) and mini-MELFs. There
are a wide variety of rectifiers and
Zener diodes in MELF packages. The
devices generally contain the same di-
ode as their leaded counterparts, but
in DO-35 and CO-41 cases. In the rec-
fifier category, one will find 0.5-amp
and 1-amp devices such as the 1N4001
family, in addition to Schottky and ultra-
fast rectifiers.

There are also plastic diode pack-
ages denoted SMB and SMC. They re-
semble "SO”"-type integrated pack-
ages with the exception of wide leads
bent in a J-lead configuration (ex-
plained later in the article). The pack-
ages come with 1-watt and 3-watt
ratings and can fit the same footprints
as their equivalent MELF brothers.

Power Devices. High-power SMD’s
have only become available in the last
five years. For power applications, there
are two options; the DPAK and the
D2PAK. The DPAK resembles a miniature
10-220. It has a power-dissipation rat-
ing of 25 watts at 25°C in free air, and
1.75 watts when mounted to a glass
epoxy printed-circuit board. Compo-
nents available in this package include
power MOSFET’s, bipolar power tran-
sistors, thyristors, rectifiers, and three-ter-
minal voltage regulators.

For applications requiring a higher
power rating but a lower saturation
voltage or on resistance, there is the
D2PAK. It is a new package introduced
by Motorola. The new unit resembles a
conventional TO-220 without its heat-
sink mounting tab. The case can hoid
much larger devices than the DPAK, its
maximum size being 175- x 220-mils (a
mil is Yio00-inch) where the DPAK is lim-
ited to 112- X 112-mits maximum. The
D2PAK does take up considerably more
“real estate” on the printed-circuit
board. The devices have a maximum
junction temperature of 175°C. Total
power dissipation is 3.5 watts, with a

Fig. 5. These are the gull-wing (A) and J-
lead (B) SMD contact configurations.
(Note: the IC's are shown beneath the
boards).



These are diodes cloaked in MELF and mini-MELF packages. Despite their wnusual

appearance, they are identical to their leaded versions.

maximum ambient temperature of
25°C when mounted on a glass-epoxy
printed-circuit board with the minimum
recommended footprint. D2PAK prod-
ucts include TMOS power MOSFETs, bi-
polar power transistors, and rectifiers.

Integrated Circuit Packages. IC's
come primarily in three styles; the SOIC
(standard outline integrated cirzuit),
the PLCC (plastic leaded chip carrier),
and the DPAK. The packages come in a
variety of different pin counts. All SOIC
packages are of the “gull-wing” config-

T0-236AA(S0T-23)

PASSIVATED
SEMICONDUCTOR EPOXY
CHIP BODY

COLLECTOR

EMITTER
-LEAD

BASE LEAD

BONDING
WIRE

Fig. 6. The SOT-23 package is a light low-
profile case usually used for transistors.

AR T

Fig. 7. This is a standard SOIC package.
It is the surfuce-mount equivalent of a
DIP, so it’s used for IC’s.

able in surface-mount packaging. One
will fincg op-amps; regulators; interface;
data-convertors; and consumer, tele-
com, and automotive products in sur-
face-mount packages.

Summary. With the growing avail-
ability of surface mount components,
the task of designing total surface

These case styles are used for power applications (power-transistors, regulators. high-

amperage diodes, and such).

uration (see Fig. 71. SOIC and PLCC con-
stitute the bulk of the products while the
DPAK is used for three-terminal reg-
ulators.

PLCC's offer the flexibility of high pin
count in a smaller package than their
leaded equivalent—they take up ap-
proximately %3 the board space. They
all have J-lead terminals.

A wide variety of products are avail-
able in surface-mount packages. In the
digital family, MOS products available
include LSI, CMOS standard logic, and
high-speed logic. Bipolar logic is also
available. Products in this family include
LS TTL, fast TTL, and MECL. MPI's, MCU's,
and peripherals are also available in
PLCC packages.

Among the linear IC’s, ali of the major
bipolar analog families are also avail-

mouni assemblies is becoming easier.
Using surface-mount dasigns will allow
both size and cost reductions as well as
increasing the ease of achieving fully
automated assembly.

Additionally, suppliers of electronic
components are putting forth a major
effort o develop new packages com-
patible with surface-mount assembly
technology, and are making most of
their standard products available in sur-
face-mount form. Surface-mount tech-
nology has revoluticnized the way
industry builds the products we use
every day. And while hand assembling
an SMT circuit can be challenging, now
that the technology has become read-
ily available to hobbyists, it may soon
change the way we build circuits at
home. [ ]
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STAYING
ALIVE:

BY DAVID C. TOALSON

Ground Fault Electric Shock
and How to prevent it

ave you ever been “bitten” by
Hsome kind of electronic hard-
ware you were testing by inad-
vertently coming in contact with just
one side of the line, or maybe only the
chassis? Have you puzzied over why the
shock occurred, and what you could
have done to prevent it? if so, read on...
There are two common kinds of elec-
fric shock from household AC: one
caused by simultaneous contact with
two “live” conductors (called hot and
neutral), and the second by contact
with only one conductor while the body
is in contact with ground. As you may
know, the second kind occurs because
one side of the household AC supply is
grounded, and current will flow through
a circuit connected between the “hot”
conductor and a ground. That can re-
sult in a shock cailed a “ground-fault
electric shock,” perhaps the most dan-
gerous kind, partly because it is elusive.
In this article, we will review utility-
grounding practices to understand
why we are occasionally surprised by
this dangerous and unpleasant elec-
frical phenomenon, and then identify
several ways o minimize or eliminate it.

Utility Grounding. Within a few hun-
dred feet of your home is a utility frans-
former designed to reduce the utility
distribution voltage to 120 and 240 VAC.
The actual voltages you receive in your
house can vary over a wide range, but
referring to the power lines as 120- and
240-VAC linesis standard usage, so well

stick with it. (Note: in some areas three-
phase 120/208 VAC is common. Al-
though three-phase systems won't be
discussed, the grounding principles
and precautions are the same as for
single phase).

Figure 1 shows a simplified typical
connection between the utility distribu-
tion transformer and a 120-VAC recep-
tacle. Power is distributed in most parts
of the country through high-voltage
power mains at 7,200 or 12,200 VAC.

The utility transformer is in reality a
large power transformer. Its fused pri-
mary receives the high voltage power,
and a center-tapped secondary rated
at 240 VAC (i.e., 120 volts on each wind-
Ing) distributes it. The center tap is
grounded at the pole or pad, usualty
via a buried copper piate and heavy,
bare, solid-copper wire.

There are a number of reasons for
grounding the transformer secondary,

WARNING!! This article deals with and in-
volves subject matter and the use of materials
and substances that may be hazardous to
health and 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 to the accuracy of
the information contained herein and disclaim
any liability for damages or injuries, whether
caused by or resulting from inaccuracies of the
information, misinterpretation of the direc-
tions, misapplication of the information or oth-
erwise.

but the most important is to provide a
low-impedance ground path for the
high voltage in case the transformer
develops a short circuit between the
primary and secondary windings. If a
short occurs, the primary fuse will simply
blow and shut the transformer down.
Although such failures are rare, without
the grounded secondary, a transformer
short could resultin 12,000 VAC appear-
iNng on your house wiring!

Three heavy-duty “service-entrance”
conductors carry the transformer sec-
ondary voltage to the utility watt-hour
meter (not shown) and then through
the main “service disconnect” switch to
the distribution panel. The center tap or
“Neutral” line is grounded again In the
distribution panel, usually to a copper-
plated ground rod driven into the
earth. Any 240-VAC circuits in the house
are connected between Hot1 and
Hot2, and 120-VAC circuits run between
either Hot1 or Hot2, and Neutral (os
shown).

Cause of the Shock. Obviously, any-
thing between either HOT1 or HOT2 and
any ground will complete a 120-VAC
circuit, and current will flow in accor-
dance with Ohm’s Law. Unfortunately,
"R” in the equation for Ohm's Law can
be the resistance of the human body.

Ground-fault electric shock can oc-
curin a number of ways. One may inad-
vertently touch the hot conductor in a
frayed cord while in contact with
ground. A faulty component can short



the hot conductor to the ungrounded
chassis of a piece of equipment. Oryou
may brush against a hot conductor
while engrossed In troubleshooting
some portion of the cCircuitry.

In the heyday of American consumer
electronics, it was relatively common
for manufacturers to actually connect
one side of the line cord directly to the
chassis of "AC/DC” radio receivers and,
later on, many cheagp television re-
ceivers. The receivers were furnished
with two-prong, non-polarized plugs
(see Fig. 2A), so that when the plug was
inserted one way in the receptacie, the
chassis was at ground potential. But
when the plug was reversed, the chas-
sis was at 120 VAC with respect to
ground. The operator was protected
from a possible hazard only by a piastic
case and knobs,

It was standard practice in most elec-
tronics service shops in those days to
hook up a VIVM (vacum-tube volt-
meter) between the chassis and
ground and reverse the plug if required
fo get the chassis at ground potential
before servicing. Scores of technicians
were rumored to be electrocuted by
failing to observe that precaution when
repairing such dangerous equipment.
Some equipment was supplied with a
polarized plug (see Fig. 2B) to prevent
such fatalities.

As time passed more equipment was
supplied with a three-wire grounded
cord and plug (Fig. 2C). That type of
plug has a dedicated ground conduc-
tor that is used to ground the devices
chassis. Unfortunately, many buildings
are still equipped with old-style two-
wire receptacles. and that important
safety feature is lost.

Unfortunately, many items of elec-
tronic hardware still come with two wire
cord sets, although at least most mod-
ern two-wire plugs are polarized so they
will only fit the receptacle one way, On
such devices, the chassis is not con-
nected to either side of the line, but it is
still fairly common to see the AC line
bypassed to the chassis with a .05- or
0.1-uF capacitor. That can cause an un-
comfortable stinging sensation if you
touch the chassis.

Electric-Shock Physiology. The in-
ternal resistance of the human body is
quite low, and most of the body’s elec-
frical resistance is concentrated in the
skin. While the resistance of dry, intact
skin as measured with a VOM may be as
high as several megohms, moisture,
particularly perspiration, can lower that

HIGH LINE
7 SERVICE ENTRANCE  SERVICE
CABLE DISCONNECT
s & N\
O &
ey LINE 1 (HOT 1) :
FUSE
7 NEUTRAL (N)’ : ]
1
O
= TRANSFORMER | LINE2 (HOT 2) #°07
CIRCUIT BREAKER
r _\S—;_ iR
| |
HOT' (BLACK) LS |
RECEPTACLE ' | DISTRIBUTION
) | PANEL
"NEUTRAL (WHITE) | !
I
; T I
"GROUN
GROUND' (BARE) Rl e 1]
P -

Fig. . This is the standard circuit for connecting power mains to a household junction
hox. Absent from the drawing is the connection of u 240-VAC socker that would simply run

between the e hot lines.

NON POLARIZED

Fig. 2. These are plugs used on American
electrical devices. Note the top plug (A) is
non-polarized and goes against current
standards. The polarized plug (B) is
somewhat safer. while the grounded,
polarized plug (C) is the safesi.

to a few hundred ohms.

It is recognized that low-frequency
aiternating current has much more se-
rious physiological consequences than
direct current. DC tends to cause mus-
cle contractions resulting in pulling
away from tha source of the shock. AC,
on the other hand, is much more likely

to produce muscle “tetany“—spasms
causing one to grip onto the source of
current.

The “threshold of perception” for AC
current is well below 10 mA. The highest
AC current at which it is possible to let
go of the source of current, may be as
low as 15 mA.

Various studies over the years have
determined that only 60 to 100 mA of
AC through the chest for a fraction of a
second are sufficient to cause un-
synchronized, chaotic spasms of the
heart called “ventricular fibrillation,”
which might result In death. Since most
shock incidents occur when one or
both hands are touching a hot lead
while another part of the body is
grounded, the chest is the most com-
mon path for ground-fault current.

However, the muscle convulsions are
the most common cause of fatal injury
as a result of electrical shock. They
cause people to fall off ladders, strike
walls, or impale themselves on nearby
objects.

An OQunce of Prevention. Apart from
caution and good judgement, there
are several mechanical and electrical
means for preventing or limiting the se-
verity of ground-fault electric shock.

To begin, whenever working on a
piece of electrical or line-powered
electronic gear, certain precautions
are in order. If the item has a three-wire
cord, use an ohmmeter to check that
the plug’s ground pin is connected to
the metal chassis of the unit. Never use
an adapter to defeat the grounding
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feature of a three-wire cord. If the unit
is equipped with a two-wire cord and
plug, check between each blade of
the plug and the chassis for infinite resis-
tance. If the resistance is measurable,
check for the presence of an AC volt-
age between the chassis and ground
after plugging the item in to the wall
outlet and before you fouch it.

If your shop is in a garage or base-
ment with a concrete floor, you should
be especially careful because when
concrete is wet, it is a relatively good
conductor, and it is generally in direct
contact with the ground. Concrete can
absorb moisture from the underlying
soil. It also tends to “sweat” when the
temperature changes.

One of the best shock prevention
measures for a concrete floor is to install
rubber or plastic matting over the en-
tire area where you normally work. The
matting insulates you from the
grounded concrete, and is also much
more comfortable to work on for long
periods. It is available from many de-
partment stores in various widths and
lengths, and is relatively inexpensive.

The last several years have seen an
increase in the use of ground-fault cir-
cuit-interrupting devices, or GFCIs. In a
good AC electrical circuit current flows
from the line (Hot1 or Hot2), through the
load to the Neutral, and vice versa.
There should be no current flow though
the ground conductor. GFCI's operate
on the principle that the currents in the
line and neutral conductors must be
equal in magnitude, aithough flowing
in opposite directions. The vector sum
of the two currents should therefore be
zero. Any detectable net current indi-
cates a ground fault, and the device
trips, disconnecting the circuit.

The National Electric Code now
mandates those devices for all kitchen,
bathroom, and outdoor receptacles,
as do many local building codes. They
come In two basic configurations. The
preferred device is a circuit breaker in-
stalled in the main distribution panel,
and thus protects all downstream re-
ceptacles connected to the circuit.

A variation is a duplex receptacle
with the GFCI components built in that
can be installed in place of an ordinary
three-wire receptacle. Although the
secondtype is also capable of protect-
ing downstream receptacles, it is sel-
dom installed in that fashion.

GFCl's are easy to recognize in the
distribution panel or wall by their “Push
o Test” button. If you do not have those
devices installed, it would be worth-
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Some isolation transformers, like the unit shown here, allow vou to varv the amount of
voltage delivered to a device. That feature is verv useful in troubleshooting faulty gear.

while to consider them, at least for your
shop circuit. Cost ranges from $30 to
$80 each plus installation. It is recom-
mended that the devices be installed
only by a licensed electrician.

Although GFCI’s are very reliable and
effective, and have doubtless saved
many lives, they are mechanical de-
vices, which take time to operate, at
least several cycles. They cannot pre-
vent a ground-fault electric shock, but
can only limit its duration.

The Isolation Transformer. One way
to eliminate ground-fault etectric
shocks is to eliminate the connection
between ground and neutral. That re-
quires a second power transformer
called an “isolation transformer” (see
Fig. 3) between the equipment you're
working on and the utility. The second-
ary leads of the isolation transformer

ISOLATION
TRANSFORMER
PLUG FUSE §"
RECEPTACLE

Fig. 3. The isolation transformer provides
total ground-fault protection. However, it
cannot prevent shock from direcr contact
with the transformer leads.

are not grounded, so if you acciden-
tally touch one of them and ground,
there is no complete circuit path.

You can purchase an isolation trans-
former from several sources. A fairly typ-
ical one is the Allied Transformer, type
O6K181VCP Rated at 150 VA, it comes
with both a three-conductor plug and
receptacle built in. To use it, simply plug
the transformer into the wall, and the
equipment you are working on into the
transformer. The 150-watt rating should
be sufficient for most electronics-shop
applications. It may be purchased from
Allied Electronics (401 East 8th St., Fort
Worth, TX; Tel. 800-433-5700).

Summary. Electric shocks are very se-
rous and can cause severe injury or
fatality. Ground-fault shocks are es-
pecially dangerous because the cur-
rent usually flows through the chest and
they are somewhat unexpected.

The devices and technigues de-
scribed in this article can help to pre-
vent ground-fault type electric shocks,
but nothing can protect you from
shocks caused by simultaneous con-
tact with both sides of the line. When
working near line connections, it is a
good practice to make sure the power
is off at the junction box. The best safe-
ty measures you can observe are care
and good cautious judgement. |
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A Farewell to
Analog

SONY STR-D2010 AM/FM STEREO RE-
CEIVER WITH DSP. Manufactured by:
Sony Corporation of America, One Sony
Drive, Park Ridge, NJ 07656. Price:
$1100.

Dlgllal signal processmé, or DSP. is
going to be a very important factor in the
evolution of consumer-electronics equip-
ment in the 1990's. While DSP’s potential
is sure to be abused by some designers and
manufacturers, and overlooked by others.
many will leap to take advantage of its
power. Until things settlc down we will
undoubtediy sec a lot of strange and un-
usual—and largely useless—things done
in the name of DSP. but we will also be
treated (o many exciling new processes
and applications made possible by this
high-speed digital technology.

Sony has long been commitied to the
digital realm. and one of the first DSP
units on the market is its STR-D2010 AM/
FM stereo receiver. Since our space here is
limited, you’ll have to take our simple
word for it that as a receiver and amplifier
the unit performs acceptably (output, by
the way, is rated at 195-watts-per-channel
into eight ohms from the front two chan-
nels, and at 15-watts-per-channel from the
two surround-amp ones). What we’ll con-
centrate on here is the receiver's DSP sec-
tion.

If you're new to it, here’s some back-
ground on DSP. (It’s really quite simpie, at
least conceptually.) To begin with. the ana-
log signal is converted into digital form. If
a signal already in digital form is applied
to the Sony receiver’s digital inputs,
switchable sampling frequencies of 32,
44.1, and 48 kHz are available. Otherwise,
the unit uses 16-bit A-to-D conversion at a
fixed sampling rate. (The switchable sam-
pling rate depends on the equipment and
system used in preparing and playing back
a recording; CD’s use a rate of 44.1 kHz.
Switching, by the way, is automatic, so
this information is presented salely for
your information: you needn’t concern
yourself with it.
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Mow. once the analag signal has been
converted into a string of binary numbers
the fun begins. It is a (relatively) simple
matter to manipulate those numbers in any
way you desire. and the things you can do,
and the results you can obtain by that
number crunching can be spectacular. By
operating on only certain numbers, to give
a simple example, you can enhance signal
response at a few frequencies, or provide
digital equalization across the band.
Doing things that way does away with awk-
ward analog filters (hardly used anymore,
anyway), whether they are plain old R-C
types or more sophisticated op-amp ones.
Digital filtering eliminates most sources of
imprecision and gives a much greater mea-
sure of control.

At a slightly more advanced level, by
passing the digital signal through a (dig-
ital) delay line, and then adding it back to
the original signal stream. you can achieve
any sort of echo or reverberative effect you
like.

After digital processing has been per-
formed. the transformad digital numbers
are converted back to analog form (Sony
uses a proprictary chip incorporating an
18-bit digital filter with 8 X oversampling
in that process, and dual 18-bit D-to-A
converters) and can be reproduced con-
ventionally. Sorry, no digital speakers yet.

Now, what does Sony do with all that
digital power? There’s so much. at feast for

those of us being confronted for the first
time with DSP, that Sony has built into the
STR-D2010 a program to demonstrate all
the receiver’s capabilities. By pressing the
kutton on the front panel marked “display/
demo’” until the word “*Demo” appears on
the display, you can get the receiver to put
iiself through its paces. As it cycles
through the modes you get a demonstra-
tion of: the digital parametric equalizer,
tne digital surround processor, the DDS
(digital dynamic sound), the display (real-
time spectrum analyzer. peak level meter,
equalization-curve display). and a feature
called “Index Tuning’ that lets you group
radio-frequency presets according to the
fype of program material the stations fea-
ture. Note that in describing the demo
mode we have just demo’d for you a large
number of the receiver’s DSP capabilities,
and then some. The display. and especially
Inde» Tuning, are not directly related to
signal processing.

The parametric-equalizer section of the
STR-D2010 is a good example of what can
be done with DSP, and replaces the con-
ventional bass and treble controls. A pa-
fametric equalizer differs from the more
conventional sort (commonly known as a
*“graphic equalizer™) in that you change
not the device’s response in different fre-
guency bands (hence ““n--band graphic
gqualizer”), but the way the audio spec-

(Coatinued on page 5)
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Sound in the
Ground ... Can
You Dig it,
Man?

OMNISPEAKER OUTDOOR SPEAKER.
Manufactured and Distributed by: Tri-
pod International Co., 15224 East
Stafford Street, City of Industry, CA
91744-4418. Price: $129.99/pair.

Somebody made a mistake. When we
requested the Omnispeaker outdoor
speakers for review from Tripod Internu-
tional, we thought they were going to send
us a pair of speakers-in-plant-pots ... an
interesting concept in speaker enclosures.
The idea behind those is that you can situ-
ate them just like the hanging planters they
are, anywhere indoors or out, disguising
the source of sound by blending it in with
your living room or patio decor.

Well. when we unpacked what we got.
we discovered that we couldn’t plant any-
thing in our speakers; we had to plant
them! Yes. the Omnispeaker is made to be
buried outdoors in your garden or patio. or
near your pool, to provide what might be
the ultimate in camouflaged listening.
(The speakers arrived here in January: this
review is late because we had to wait for
the ground to thaw out.)

The Omnispeaker is a two-way design
in a green plastic housing. Inside is a two-
inch tweeter, together with an eight-inch
driver for the mid- and low-frequency
ranges. The system is rated to handle 100

walts of continuous power. (I it starts run-
ning hot. you can always hose it down ...
it’s waterproot.) A green plastic cap with a
screen—which you leave sticking out of
the ground. five inches above the sur-
face—protects the system trom the direct
onslaught of the elements. and prevents
dirt. leaves. and other debris from uc-
cumulating within it. You can also use the
cap as a ground-level tabletop for snacks or
drinks as you lounge alongside it by the
pool. Don’t worry too much about spills.
The Omnispeaker is supplied with 50 feet
of heavily insulated 18-gauge cable that's
intended to be buried in a shallow (4-6-
inches-deep) trench you dig between the
speaker location and your amplitier or
switch box.

The ground around here is pretty hard.
but fortunately we have a patch that we use
for growing tomatoes. and which is pretty
well dug up alrcady. Before putting in the
tomato plants for the season, we planted
the Omnispeakers. The instructions tell
you to dig a hole 16 inches square. and 10
inches deep. Doesn’t sound like much ...
until you start digging. To plant the Om-
nispeakers you have to remove something
more than a twentieth of a cubic yard of
dirt. Again. that doesn’t sound like much
... untif you see it piled up.

Anyway, we dug the holes and buried
the speakers up to their necks, leaving the
requisite five inches of enclosure sticking
out to let the sound escape. Then we con-
nected the cable (in all honesty, we didn't
bother to dig the trench for it since we
knew we were going to have to unearth the
speakers. hose them off. and return them
after the review) and turned on the music.

The sound was about what you'd expect

(Continued on page 5)



You’re
Surrounded

HEATHKIT AD-2550 SURROUND
SOUND PROCESSOR. Manufactured
by: Heath Company, Benton Harbor, MI
49022. Price: $199.95.

Nowadays. surround-sound processors
can cost a pretty penny, and some of them,
quitc frankly. don’t surround you in all that
much sound. However, the Heathkit
AD-2550 happens 10 be a true Dolby Sur-
round Sound processor, and it's available
as a kit for under $200. And its perfor-
mance is excellent.

For those of you who are unfamiliar
with surround sound. here’s a brief expla-
nation of how the process works:
Basically. true Dolby Surround Sound.
better known as Dolby Stereo. is the same
sound that you hear in a movic theater.
When seated in a movie theater you will
hear left-front. center. right-front. and sur-
round (or rear) audio channels—four
channels in all. That adds up to one mag-
nificent audio-visual experience that is de-
signed to make you feel as if you’re in the
midst of the action.

Any Dolby-Surround program material
that's been properly transferred to any ster-
eo format (VHS sterco. Beta Hi-Fi. VHS
Hi-Fi. LaserDisc. MTS stereo. etc ) is en-
coded with the same four audio channels.
So it is possible to accurately reproduce
the intended sound eftects if you’re using a
true Dolby Surround Sound decoder. like
the AD-2550. Of course. the effects will
be most dramatic with any of the Hi-F
formats including LaserDiscs. That's be-
cause those formats offer you the best fre-
quency response., signal-to-noise ratio.
and stereo separalion.

The AD-2550%s features include left-
and right-audio inputs. and left-front, cen-
ter, right-front. sub-woofer. and two sur-
round outputs. The left- and right-front
outputs are obvious—they simply connect
1o a stereo TV or an extra input on your
home-stereo amplifier. The center output
is used to keep the actor’s voices “‘on
screen” if your lett- and right-front speak-
ers are more than ten feet apart—it is un-
necessary otherwise. That output must be
connected 10 a separate mono amplifier,
and the speaker should be located just be-
low the screen. The sub-woofer output,
which is also optional, can provide you
with room-shaking bass if you connect it
1o a separate amplifier and sub-woofer.

The two surround outputs are actually
the same channel. So, to achieve the sur-
round effect, you really have to connect
only one amplifier and speaker (although
two—one in cach rear corner of the
room-—are more eftective). At least, that's
what you need to do with many lower-cost
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processors. The AD-2550 includes a built
in 20-watt amp that makes putting the sys-
tem to work a bit easier for those on a tight
budget. What’s more. Heath throws in two
4-inch speakers (in ported. black-viny!
finished enclosures) with each unit.

But for those with (e money. and the
space. a full-blown Surround-Sound sys-
tem. including the center and subwoofer
channels. is a joy to experience—es-
pecially when coupled with a large-screen
monitor. Don’t be too surprised. however.
if your friends and neighbors start drop-
ping by a little more often.

The AD-2550's tront-panel includes a
time-delay control, null control, surround
volume. and master volume. The time de-
lay is used to vary the timing between the
front and rear speakers to add ambience.
or “roominess,” to any room. The null
contro! balances the inputs to achieve the
best surround sound possible. The sur-
round-sound volume control allows you to
vary the 20-watt speaker outputs, and the
master volume control varies all outputs
simultaneously. All of those controls allow
you to 1ailor the sound to a particular room
according to its size and the speaker place-
ment.

The AD-2550 can be used in any one of
three modes: Dolby Surround. Music Sur-
round, and Mono-Enhance Surround.
Dolby Surround. what we’ve been talking
about, is used for surround-sound effects
on Dolby-stereo encoded material. Music
Surround adds depth to any stereo-audio
source, regardless of whether or not it is
Dolby encoded. Material such as records.
cassettes. and CD’s fit that bill. The Mono-
Enhance mode simulates stereo surround
from a mono signal. Although it doesn’t
exactly duplicate stereo, it does provide a
somewhat fuller sound from a mono
source. Automatic Dolby-B noise reduc-
tion is also included. to properly bias such
material.

There's only one hitch to getting such

great sarround sound for under $200: As
you might have guessed, the AD-2550 is
available only as a kit. But if you have
pretty good assembly skills (basically sol-
dering), you shouldn’t have any trouble
getting the unit together and. of course,
getting it to work. [ assembled mine in ten
leisurely hours that included several trips
1o the kitchen. and other places.

However. Heath does not recommend
this project for inexperienced builders.
Those with no construction background
should try their hand at a sew simpler tasks
first, cr at least enlist the aid of someone
who'’s more familiar with these sorts of
things.

The instruction manuzl! is very easy to
understand, and each step is completely
explained: that should come as no surprise
1o anyone familiar with Heathkit’s reputa-
tion. The instructions even include resistor
color codes for each resistor, as well as all
possible capacitor-identification mark-
ings.

If you don’t have a lot of test instru-
ments, don’t worry; the only required
alignment procedure involves adjusting
one potentiometer—basically in the center
of its adjustment range, and you tweak it
by ear. A multimeter is required for a few
precautionary last-minute checks of the
power-supply wiring.

Assuming that you do a good job in
following the instructions, the odds are
good that the unit will work the first time
you plug it in. And, if you do have any
troubte. there’s a comptete troubleshoot-
ing section in the manual; Heath also of-
fers technical assistance by telephone if
you rzally get bogged down.

The finished unit gives no hint that it
started out life as a kit. The black, all metal
cabinet is attractive, and measures 2%
inches high, 17 inches wide, and 8%
inches deep. The processor weighs about
12 pounds.

(Cortinued on page 5)
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POPULAR ELECTRONICS

Office on a
Desktop

PERSONAL OFFICE DESKTOP ORGA-
NIZER. Produced by: Top Ten Software,
40308 Greenwood Way, P.O. Box 1450,
Oakhurst, CA 93644, Price: $79.95.

Personal Office is an integrated sofiware
package designed for small-business and
home users. It includes a desktop orga-
nizer, word processor. database manager.
spreadsheet. label printer, and communi-
cations modules. Pull-down menus and
help screens make each of the modules
easy to use.

This is not a new program. but was de-
signed in Great Britain. and claims
400.000 satisfied users worldwide. The
fatest version. 3.01. is now being marketed
in the United States by Top Ten Software.

‘The desktop organizer and communica-
tion modules set Personal Oftfice apart
from other integrated packages. including
those priced much higher. The organizer
includes an address/telephone book. a cal-
endar. an appointment book. an expense-
report generator. a U.S. postage-rate cal-
culator. a U.S.and metric weights and
measures converter. a forcign-currency
converter. a distance calculator, and a
U.S./world-time clock.

Personal Office is designed for IBM PC/
Tandy and compatible computers with at
least 512K of RAM. and using DOS 3.0 or
greater. The package contains four 360K
5.25-inch and two 720K 3.5-inch dis-
keties. so it can be run from ail currently
popular floppy drives. You can get by with
one floppy drive (two tloppies are no ad-
vantage). but a hard drive offers the
smoothest operation.

Extensive printer support is provided.
and you can easily modify the built-in
printer drivers 1o use all the features and
type styles of your printer.

| used Personal Office on four ma-
chines—a Toshiba T1000 laptop with one
floppy drive. an IBM PC/XT with two
floppy drives and a CGA monitor. a 286
AT clone with a hard drive and VGA
graphics. and a 286 AT laptop. My printer
was an Epson L.X-810, which responded to
the Epson FX program driver.

You'll need some kind of graphic dis-
play—Hercules, CGA. EGA, or VGA:
laptop LCD displays may be troublesome,
however. On my Toshiba T1000. the re-
verse-video menu sclection bars were not
visible on some screens. though perfectly
visible on an exiernal monitor plugged
into the TI000. On the 286 AT laptop,
some “colors” and the cursor were oflen a
very light hard-to-see shade of gray. No
problem with VGA on my other AT, or
Hercules monochrome on my XT.

The 5.5-inch by 8.5-inch perfect-bound
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212-page manual is especially well done.
The printing is clear and there are aumer-
ous screen illustrations. especially in the
communications section. Both the Table
of Contents and Index are tinely detailed

Throughout the manual. it seems paia
has been taken to insure beginner success.
and yet allow power users 1o access tha
many advanced leatures built into the vari-
ous modules. For example. the discassion
and detailed connection diagrams describ-
ing direct wiring between two computers
for hard-wire data transfer is the most
complete and best I've seen in any pro-
gram manual. There is also significant dis-
cussion of different communication
protocols.

Although the manual secems large. al-
most halt of it is devoted to the subicct of
communications. since Personal Office of-
fers relatively sophisticated capabilities in
this arca, especially for an integrated pack-
age.

About the only documentation inmprove-
ment | could suggest would be to make the
manual spiral bound for case in han.ling

and to include program-file limitations
(how big can the spreadsheet be?; how
matry records can you put in the databuse?)

It you use Personal Office with a hard
drive, you'll first need to install the four
5.25-inch or (wo 3.53-inch floppies onto
your hard drive from the A drive. This
works quickly and easily with an IN-
STALL program, and is definitely the way
1o go.

If you don’t have a hard drive, plan on
doing everything from one tloppy. not two.
The program can be run with two drives,
but you must constantly chunge the drive
path whenever you would normally just
swap a disk. Believe me. it's easier 10 use
onc drive. and far better to use a hard
drive.

Once in memory. the program runs very
comfortably, and is almost scamiess with a
hard drive. From the Main Menu you can
select any of the principal modules. {f
you're operating from a hard drive, the
selected module pops up very quickly, but
if you're using floppies you may have to
change disks. (Unfortunately, the program




only displays a message saying the pro-
gram has not been found. and does not tell
you to change disks.) It seems the rcal
intention of the programmers was (o have
you use i hard drive.

Using the various modules within Per-
sonal Office takes some practice. Most of
the programs are quite powerful. and have
many features and hot keys that will take
you time to learn. An excellent step-by-
step tutorial gives you hands-on experi-
ence with cach of the main modules. You
write and print a letier. create a spread-
sheet and database, print labels. merge
names and addresses into a form letter. and
ends up by logging into Top Ten Solt-
ware’s Customer Support Service bulletin
board.

The word processor has all the conven-
tional functions. but I could not find & way
to number pages other than starting with
Page 1. it allows you to save your docu-
ment in its own format. or in ASCII with
carriage returns at the end of each line. or
just at the end of paragraphs—a very
handy feature.

The spreadsheet has all the expected
features, including many arithmetic. log-
ic. trigonometric. logarithmic, and nu-
meric functions that allow very powerful
“what if’ inspection.

I couldn’t find the maximum spread-
sheet size in the manual. Scrolling to the
limits shows 52 cells across and 200 down.
Not enough to keep a corporate power-user
happy. but certainly enough (10,400 cells)
to do most jobs.

Similarly. the manual does not indicate
any limit of records for the database, so it
may be limited only by disk space. That
could be important if you're working with
tloppics.

The communication module is by far
the most complex part of the package. It
offers a complete script language (50
pages of the manual are devoted to this
language alone!) as well as two different
text editors and seven different transter
protocols. That does not mean it can’t be
used for simple communication, but if
your needs are modest, it might be like
driving a Mack truck to the store for a loaf
of bread!

The desktop accessorics listed earlier
are very casy to use. and could be very
handy in an office environment. The
postage-rate calculator and foreign-cur-
rency conversion portions can be updated
as rates and currency equivalents change.

The package does not include any book-
keeping. payroll, invoice, or accounting
functions other than the expense-account
generator. It is. however. a very complete
and well integrated combination of the
most-used program requircments of a
small office or home-based business—
word processing. database, spreadsheet
and communications, together with neat
features like label printing. mail-merge
and desktop organizers.

SONY RECEIVER
(Con/iuuedj'rom_p_gge 1) I D

trum itself is divided into bands, and the
way the audio signal is processed in each
of those bands. You adjust the equalizer’s
parameters, hence the name. A parametric
equalizer is a very powerful sound-shap-
ing tool.

Another interesting. although less
useful, of the DSP features, termed “dig-
ital dynamic sound,™ takes the place of a
loudness control. DDS. through the magic
of high-speed number crunching, provides
a compression effect, increasing the level
of low-level signals—and thus the average
signal level—without changing the max-
imum signal level. That. says Sony some-
what confusingly. allows you to enjoy **...
dynamic sound even at small output lev-
els.” While we will not deny that signal
compression does add to the ““punch’ of a
signal. musical or otherwise—it is, in fact,
already much used and overused in the
recording and broadcasting industries—it
does not add 1o the dynamics of a piece of
music, but rather reduces them.

We would much rather have seen that
feature implemented in reverse—as a dy-
namic-range expander—io restore some
of the dynamics lost in the compression
processing introduced at various stages
between the time of the recording session
and the time the music is reproduced by
your speakers. Be that as it may. DDS is a
very good example of what can be accom-
plished by digital signal processing. and
of the sort of thing we can expect to see in
the next tew years. We're sure someone (if
not Sony. then another manufacturer) wiff
use & process such as it to provide dynam-
iC-range expansion.

The STR-D2010 also includes several
other features that deserve mention.
There’s Dolby Surround processing
(which is accomplished digitally) as well
as. several other ambience ecffects made
possible by recirculating signals through
RAM at various intervals. As a fringe ben-
efit of DSP. the receiver can link any of
seven different equalization curves (see
above) to a particular radio station. For
example, if you find that one of your favor-
ite stations consistently requires a high-
end boost to make it come alive. you can
store an EQ curve to do just that and, with
a feature that Sony calls “EQLink," recall
those settings whenever that station is
tuned in.

For use with CD players and DAT
decks—when they get here—there are dig-
ital inputs—one each, coaxial and optical.
There are plenty of analog inputs and out-
puts. 100. including two pairs of S-video
inputs and outputs and a set of up-front
RCA jacks for quick and convenient con-
nection of video equipment.

Of course. the STR-D2010comes with a
remote control: 66 buttons and three slide
switches. One of (he switches selects

*Sony standard™ or “user standard™ in-
frared-control codes. and a good portion
of the remote is trainable to operate your
other A/V system equipment. Not every
function is labeled for you. but there are
certainly enough of them to permit you a
large degree of control of your system
tfrom the one remote unit.

If you are eager to plunge headfirst into
the DSP revolution, the Sony STR-D2010
deserves your attention. [t has a number of
noteworthy features that make good use of
that new technology. However. bear in
mind that this is just the beginning. As the
technology matures there will be lots of
new developments and we predict that
DSP will be at the top of the list of attrac-
tions at (at least) the next few Consumer
Electronics Shows. [f you can’t wait,
though, try this one. =

SOUND IN THE GROUND

(Continued from page 2}

from an outdoor speaker. Not great, but
adequate. We found it a little on the thin
side unless we were right nearby. but that
is understandable given the fact that it
rcally takes a lot of energy to produce a
usable sound level outdoors where there
are no nearby reflecting surfaces to contain
the energy. The bass content of the sys-
tem’s sound also scemed 10 increase as we
put our ears closer to the ground. The ants
and earthworms probably loved it, and the
moles are now being fitted for hearing
aids.

The sound produced by the in-carth

Omnispeakers is not spectacular, but you
most likely would not use them for serious
listening. anyway. They do an adequate job
for the sort of material you probably would
want in your garden or by your pool,
though—quiet. unobtrusive, easy-listen-
ing background music. For that they're
just fine.
PS: After all this, it turns out that Tripod
International does manufacture several
planter-speaker combinations. Maybe
next year ...

YOU'RE SURROUNDED
(Continued from page 3)

The final truth, of course. is not in the
unit’s appearance. but in its perfor
mance—and the results were superb right
off the bat. As a comparison. the pictured
unit replaced an old pscudo-surround-
sound decoder (not true Dolby) that I had
been using for some time, and the dif-
ference between the two was incredible.
The AD-2550 is quite selective in what is
heard in the rear channel. while the pseudo
unit’s rear channel was pretty much on all
the time with the exception of a loud spot
here and there. The AD-2550 really deliv-
ers what surround sound is all about:
sound that surrounds you. ]
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the Free Information Card.

Mini Satellite Dish

High price and highly visible (read eyesore) receiving antennas have kept many
potential buyers from expericncing the benefits of satellite TV. Now, Winegard
(P.O. Box 1007, Burlington, IA 52601-1007) has introduced a new dish antenna,
the 7.5-foot QuadStar Mode! QD-0750, that they hope can overcome both
obstacles. With all the features of its 10-foot cousin, one of the industry’s most
popular low-cost antennas, the dish was made possible by today’s higher power
satellites and improved receiving electronics. Designed for fast, easy assembly,
the mesh petals are positioned in aircraft-grade aluminum ribs that are formed in
an accurate curve for a clean appearance. Price: $350

CIRCLE 54 ON FREE INFORMATION CARD

Telephone Home Controller

The TeleCommand System 100 from JDS Technologies (17471 Plaza Otenal,
San Diego, CA 92128) is a telephone-controlled home-automation system that
g e lets you tuke command of virtually any device in your home from any convenient

SR telephone, either in the house or world-wide. Simple two-digit command codes
i il sl allow you to do anything from turning on lights to controlling home heating and
| cooling systems. To use the TeleCommand, just plug the unit into any AC outlet
i and telephone jack. Devices to be controlled can be connected directly to the unit,
| or plugged into a remote module (sold separately). Features include local and
remote programmability, two remote-access codes, programmable restrictions,
programmable momentary control, programmable AC outlet and relay terminal
for hardwired applications (computers, security systems, etc.), and discrete
confirmation tones for on. off, and momentary commands. The system is X-10
compatible, and is compatible with most powerline-carrier control systems. Price:
$499.
Telecommand Home Controller ' CIRCLE 55 ON FREE INFORMATION CARD

Tiny TV

For those who like to caich their TV on the run, Casio (570 Mt. Pleasant Ave.,
P.O. Box 7000, Dover. NJ 07801) has introduced the latest member of their line of
pocket-sized TV sets. The TV-430 features Casio’s HQ-M2 passive-matrix, high-
resolution, color liquid-crystal display. A high luminance, fluorescent material is
used for backlighting to provide the clearest and brightest possible picture. The
unit measures just 5% X 36 X 1Y-inches and weighs 8.5 ounces. it can be
powered by four “AA™ batteries, via an optional AC adaptor, or via an optional
car-adaptor line. A soft carrying case as well as a telescoping VHF/UHF antenna
are included. And for those whodon’t like a lot of company when watching TV at
home, there’s an external antenna input for hook-up to an outdoor antenna or cable

system. Price: $299.
CIRCLE 56 ON FREE INFORMATION CARD

Low-Priced Amplifier

Casio Pocket Color TV Those searching for a decent amplifier to complete a surround-sound system or
a moderately powered stereo system will want to check into Pioneer’s (2265 E.
220th St.. P.O. Box 1720. Long Beach, CA 90801-1720) latest offering. The
A-337 integrated amplifier is designed to appeal to *cost-conscious” consumers
with more modest power requirements. Stiil, at 40-watts-per-channel (into 8
ohms), it is ideal for those looking for a small amp to power the effects channel
during surround sound or digital-sound-field processing. The unit features *‘di-
rect-connection” circuitry that allows the signal to follow the shortest path from
input to output. and provides connections for two pairs of speakers. which can be
driven independently or simuitaneously. Price: $250.

Pioneer Integrated Ampilifier CIRCLE 57 ON FREE INFORMATION CARD
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Simple Security System

Unfortunately, one of the facts of life in the latter part of the 20th Century is that
no matter what you own, there's always someone out there ready to take it if they
can. That’s the reason for the tremendous growth in the security industry. Modern
security systems can set you back a bundle, but there is a more modest solution for
those in a more modest situation. New from Teto (26611 Cabot Road. Laguna
Hills, CA 92653) are two low-cost security alarms. The SO0/ and S002 are one-
piece motion-activated units. Each uses a passive IR motion sensor to trigger a
built in 110-dB alarm. Powered by a 9-volt battery, the units are wall mountable
and provide a horizontal detection area of 110 degrees at 60 feet. A vertical
detection control allows the alarm to coexist with pets. The SO01 provides an on/
off keylock; the S002 features an alphanumeric keypad and a user-selccted
security code. Price: $29.99 and $39.99. respectively.

CIRCLE 58 ON FREE INFORMATION CARD

; Motion Activated Alarms
Better Lives for Couch Potatoes

You can improve your life and mind even as you're watching Monday night
football or Roseanne on TV. Hard to believe, isn’t it! Well, MindVision, a product
of Gateways Institute (P.O. Box 41, Ojai, CA 93023), claims to be able to help you
do this. without your even being aware that it’s happening. The MindVision
system uses specially prepared tapes that you play on your VCR while watching
off-the-air or cable programming (or even tapes, if you have a second VCR). The
tapes contain messages such as ‘1 lose weight easily,” “'[ see myself thin,” or '
am a non-smoker’ that are mixed with thc ordinary program material you are
watching and are flashed so briefly on the screen that they are invisible to the eyc.
(However, a control on the unit allows you to turn up the messages so you can read
them if you want to make sure you're getting the right one.) The messages. which
appear about 5000 times in the course of an ordinary sitcom. do register on the
mind subliminally, however. and some say that method reatly works in modifying
behaviors. It has been estimated that by the time achild reaches 18 years of age, he
has spent over 18.000 hours in front of the TV set ... compared to only about
12,000 in school! If you have a message for him, this may be the way to get it

across. Price: To be announced.
CIRCLE 59 ON FREE INFORMATION CARD

Remote Control Extender

Ushering in the dawn of “designer electronics™—at least in the eyes of their
Swiss distributor, Sicommerce (in the U.S. contact Ken Brown Associates. 256
Cominerce Dr.. Suite 471. Peachtree City, GA 30269)—comes the Remex
Cy-Kl6n remote-control extender. The two piece system uses an RF link to atlow
you complete command of your gear from anywhere in. or near, your house. The
system consists of a converter that translates the IR signals from a conventional
remole to an RF signal, and a receiver that is located near the gear to be operated.
The system can run from either baiteries or an AC adapter. The unusual looking
units may not be your cup of tea, but at least your guests can ask: Is it art, or is 1t
Remex? Price: $89.

CIRCLE 60 ON FREE INFORMATION CARD

Remote Control Extender

Automatic Fax Switch

All of the “‘conveniences” offered by your ielephone, answering machine.
computer modem, and fax can really get to be a nuisance sometimes. To the rescue
comes the ASAP TF 555 automatic fax switch from Command Communications,
Inc. (10800 E. Bethany Dr.. Suite 300. Aurora. CO 80014). Acting as a mini
switchboard. the unit “reads’ the incoming call and automatically transfers it to
the appropriate equipment. The automatic functions can be overridden by picking
up another phone on the line. The user can then carry on a normal telephone
conversation or direct a voice call with toncs or pulses to an answering machine for
voice mail, a manual fax call to the fax. or transter the caller to an auxiliary port.
which can be a PC modem. Among the switch’s user-programmable features are
port security codes. phantom ring-back options, nighttime tax handling, line-
clear notifications, and fax junk-mail screening. Price: $199.95. -
CIRCLE 61 ON FREE INFORMATION CARD Automatic Fax Switch
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Game Boy Light

There’re never enough hours in the day to play with your Nintendo Game Boy.
At least that's what Nuby Manufacturing (30 Fitzgerald Drive, Jaffery, NH 03452)
seems to think. Their answer? The Nuby Game Light. Designed to let users play
their Game Boy in dark or dim areas (like under the covers after bedtime), the
Game Light uses a unique frame of light to improve viewing contrast and
visibility. The unit is powered by 4 AA batteries (not included) and snaps directly

to the Game Boy. Price: $9.95.
CIRCLE 62 ON FREE INFORMATION CARD

Leitmotif Music Light

LightWave, from Maraniz (PO Box 2066, Aurora, 1L 60507) is an accessory
light for high-fidelity music systems. 1t consists of a clear tube, measuring about
15 inches long and half an inch in diameter. filled with miniature “grain-of-
wheat™ type incandescent light bulbs. The tube fits in a metal housing that can be
attached underneath a slide-out turntable shelf or under the top (or any shelf) of a
music system cquipment cabinet. When plugged into the *“switched’” AC outlet of
a receiver or amplifier, the unit illuminates the components of a system with a
gentle light whenever they are turned on. An accessory AC receptacle on the
LightWave’s plug replaces the switched outiet used to power it. Price: $24.95.

CIRCLE 63 ON FREE INFORMATION CARD

Answering Machine Stopper

One of the more annoying things in life is hearing your phone ring and then just
missing picking it up before your answering machine can get to it and lock you out
(until. as soon as it’s finished delivering its message, you get your chance and
shout, **Wait. wait ... I'm really here!”). The Message Stopper is an inexpensive
little product from Design Tech International (7401 Fullerton Road, Springfield,
VA 22153) that allows you to cut in on your machine if it tries to lock you out. You
simply plug the Message Stopper into a modular phone jack, plug the answering
machine into its green jack and the phone that was plugged into the answering
machine into its red one, and you're back in control. Should a call then come in
and you get to it just a “‘tad” too late, picking up any phone will override the
answering machine’s lockout and put you on the line live. Price: $14.95.

CIRCLE 64 ON FREE INFORMATION CARD

Sunburn Alert

Hey dudes, worried that you've been catching too many rays? Well, a new
watch from Elexis can help you chill out. Seriously. overexposure to the sun can
lead to skin cancer. To help those who work outdoors, or who simply enjoy
sunbathing, the Sundial wristwatch features an electronic monitor that warns you
when it is time to get out of the sun. The users simply programs their skin type and
the protection factor of the suntan lotion being used. The monitor then calculates
how long the user can stay outside without being burned and sounds an alarm
when the time is up. Oh, yes, it also works as a normal digital watch with time,
date. and stopwatch functions. Price: Approximately $39.95.

CIRCLE 65 ON FREE INFORMATION CARD

Telephone Watchdog

With all of the *‘entertainment’” telephone services around now, it's harder than
ever for businesses and households to keep control over telephone costs. If you
find yourself in that situation. electronic help is available in the form of the
Callbuster from Telcontrol Incorporated (1489 Chain Bridge Rd., Suite 300,
McLean, VA 22101). The Callbuster can be programmed—cven from remote
locations—to deny access to unnecessary calls. With it, you can control outgoing
calls by area code, exchange, or number. Once restrictions are in place, they can
be overridden only by a programmable 4-digit code. One Callbuster will control
all devices on the line, and offers speed dialing for up to 90 numbers. redial, and a
programmable emergency number that can be dialed even when the phone is off
hook. Price: $149.

CIRCLE 66 ON FREE INFORMATION CARD
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Mini Hi-Fi

After an apparent failure in the marketplace a few years ago, mini components
scem to be making a comeback. The NXS-800 from Aiwa (35 Oxtord Dr..
Moonachie, NJ 07074) is a complete home stereo system in mini format. Included
are a CD player and Dolby B double cassetic deck—whose operations can be
synchronized for recording from one to the other—but no turntable: they ‘re passe.
The system, which measures %6 X 9%e6 X 11'Y6 inches. includes a 55-walts-
per-channel stereo amplifier with three-band graphic equalizer ard a sound
processing feature called “BBE.” A PLL synthesized tuner allows ten AM and
ten FM presets and includes a timer and 46-key wireless remote control (that Aiwa Mini-Hi-Fi
operates the entire system). Output is through a two-way bass-reflex speaker
system with S¥%-inch woofers and 2¥%-inch tweeters offering a response from 40 to
20,000 Hz. A “*super T-bass™ circuit in the amplifier is said to improve the
system’s bass response and imaging. Price: $1100.
CIRCLE 67 ON FREE INFORMATION CARD

Competition Joysticks

If zapping invaders is your passion. you’ll want to check out the line of chrome-
handled, arcade-quality joysticks from Happ Controls (106 Garlisch Dr.. Elk
Grove, IL 60007). Competition Pro models are available for the Atari/Com-
modore/Amiga/Amstrad, NEC PC, Nintendo, Sega Genesis, and for the IBM PC/
XT/AT. Each model has specific features to provide precise control. Each features
extra-large microswitch buttons, a steel shaft with spring return, chrome handles,
and an unusual translucent blue base. A three-way slide switch selects special
features such as rapid fire, slow motion, and neutral mode. An extra long cord and
quality connector round out the package. Price: $49.95 IBM; $19.95 all other
models.

CIRCLE 68 ON FREE INFORMATION CARD

Competition Joystick

Color Video Printer

Video camera’s have supplanted the conventional still camera in many house-
holds. Still, there’s something special about leafing through a stack of snapshots
that videotape just can’t duplicate-—until now. Hirachi (401 W. Artesia Blvd.,
Compton, CA 90220) has introduced a color video printer for the home market Hitachi Video Printer
that is capable of producing standard-sized prints from various video sources. The
new VY-15A printer can capture images from any TV, VCR. or camcorder,
including S-VHS units, and produces crystal-clear, 3> X 5-inch photos in about
100 seconds. Printed on special thermal paper. the prints resist curling, are long-
lasting, and are comparable in quality (o 35mm prints. Dates, titles, illustrations.
or messages in eight selectable colors can be superimposed on any video frame.

Price: $999.95.
CIRCLE 69 ON FREE INFORMATION CARD

Personal Shredder

Perfect for the paranoid executive, the AEG Ofympia (3140 Route 22, Box 22.
Somerville, NJ 08876-0022) Redi-Shred is a personal shredder designed for a
home or corporate office. Self-activating on the insertion of paper, it shreds .
documents into Ys-inch strips at an average rate of 6 sheets per second. Its opening
is large enough to accommodate 6-8 sheets per pass. It also has a stop feature and a \
reverse swilch to eliminate paper jams and overflow. At 16-inches tall, it fits
conveniently under a desk. With its compact size and neutral pearl-gray color. it's
the perfect alternative to a conventional wastebasket for those who handle sen- 5
sitive materials. Remember, just because you're paranoid, it doesn’t mean that

they're not out to get you. Price: $349.
CIRCLE 70 ON FREE INFORMATION CARD Personal Paper Shredder
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Talking Translator

The Martrix Design Interpreter. distributed by British Boston Marketing (38
Newbury St., Boston, MA (02116) is a pocket translator that goes a bit beyond the
norm—it actually speaks in 5 different European languages. It features a vocabu-
lary of over 10.000 words and 67.000 phrases in English, ltalian, French, Span-
ish. and German. It uses a digitized human voice (with male/female) options that
speaks with perfect pronunciation and a realistic accent in each language. In
addition. it offers a phrase-building feature that allows the user to type in a word
via the built-in keyboard. and the Interpreter wi!l create useful phrases related to
the word. Commonly used phrases are arranged in S categories (money, eating,
assistance. courtesy. and socializing) for easy access. A teach mode allows the
user to speak and learn random words in any of the languages. Price: $249.

CIRCLE 71 ON FREE INFORMATION CARD

World’s Smallest CD Changer

Talking Translator

Alpine (P.O. Box 2859, Torrance. CA 90509) says that its CD Shiaile 59528
autosound CD changer is the world’s smallest. Measuring just il X 2'%e X 6%
inches. the six-disc unit can be stashed just about anywhere—between the seats or
in the trunk—either horizontally or vertically ( = 30°). The unit, which features
8 X oversampling, two 16-bit D-to-A converters. and a second-order Butterworth
analog filter, weighs only 5% pounds, and includes a silicon-damped suspension
and balanced servo drive to improve playability when the going gets rough. The
RCA-type output jacks are gold plated, and sixteen-foot RCA and DIN cables are
included with the changer. A wide variety of contollers are available. Price:
$600.

CIRCLE 72 ON FREE INFORMATION CARD

Auto-sound Processor

What is said to be the first and (so far) only DSP (Digital Signal-Processing)
sound processor for car-audio systems. the EQS-/000. has been introduced by
Eclipse (Division of Fujitsu Ten Corp. of America. 19600 So. Vermont Avenue.
Torrance, CA 90502). With the DSP device in the circuit, an auto-sound system
can emulate one of four preset acoustical environments (jazz club. concert hall.
Alpine CD Changer cathedral. and stadium rock concerr), making voices and instruments appear to
move in space anywhere from 20 to 200 feet away from the listener. A function
setting also lets users program four of their own listening preferences by changing
the parameters for carly reflection, late reflection, and subwoofer balance. A
defeat control disengages the DSP unit—useful when listening to newscasts,
spoken voice recordings, sports events, etc. At the heart of the DSP system is a 24-
bit processor capable of performing 13 million computations per second. The
minimum recommended configuration for the system calls for six speakers,
including a rear subwoofer and a “*center fill"” speaker for the front of the vehicle.
The “center-fill” speaker, which is driven: by a ten-watt amplifier built into the
processor, is required for all systems not already using something similar. and is
avatle 9 . o - I .

TR ;\;;léaglse (sgggfl;ggois an accessory (ESG-3000). Ptice: $999.95 (EQS-1000),

CIRCLE 73 ON FREE INFORMATION CARD

Grand Piano in a Box

It may not be as majestic looking as a grand piano. but E-mu Svstems’ (1600
Green Hills Rd., Scotts Valley, CA 95066) Protormance/| stereo module certainly
takes up less space in your baliroom. Billed by the manufacturer as a “Grand
Piano in a Box,” the Proformance/l uses digitally recorded and stored piano
passages to recreate a variety of piano sounds. Among the 15 presets are classic.
rock, jazz. honky-tonk biues, and more. To use the unit, users simply plug in and
play any MiDI-standard electronic keyboard. The output of the Proformance/! is
fed to any high-quality sterco system to reproduce all the sonic qualities and
spatial resonances that define the sound of a classic piano. The module measures
just 82 x 8% X |¥-inches and weighs 1% pounds. Price: $499.

E-mu Piano Simulator CIRCLE 74 ON FREE INFORMATION CARD
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Are you tired of designing power-supply circuits for each and every electronics project
that you build? With this circuit, that task will soon be a distant memory

hen you design or build a
| project, what is your least fa-
vorite part? My least favorite

part is the power supply. For the major-
ity of electronic projects, the power
supply is as exciting as a bowl of oat-
meal. Since practically all electronic
projects require one, | decided to sit
down and eliminate at least 90% of the
hassle and boredom associated with
building them. That led to the birth of
the Universal 3-Terminal Power Supply.

About the Circuit. Figure 1is a sche-
matic diagram of the Universal 3-Termi-
nal Power Supply. Essentially, it's a
printed-circuit board design that can
be configured to provide either positive
or negative supply voltages; it lets you
select full-wave, full-wave bridge, or
half-wave recfification; and can be fed
from a single-winding, dual-winding, or
center-tapped transformer. The circuit
can handle most low-voliage power-
supply needs, and can be fitted intfo a
1- X 2-inch space!

The Universal Power Supply usss the
LM78xx/79xx series of 3-terminal reg-
ulators in the TO-220 plastic package.
The LM78xx/79xx series of regulaiors in-

BY JAMES MELTON

corporate thermal shutdown, so that
external output protection was
deemed unnecessary. In fact, about
the only way to permanently damage
those regulators is to hit the input with a
voltage that exceeds 40 volts.

The Regulator. The LM78xx/79xx series
of regulators takes all the pain out of
small power-supply design. With the
ability to regulate from 5 to 24 volts, with
any output up to 1.5 amps, they are a
finkerer's dream come frue. At higher
currents, you should be aware that the
regulator will require a heat sink. If you
mount the package on the printed-cir-
cuit board with plenty of lead length
left above the board, you can bend the
entire package encugh to mount the
tab of its TO-220 case directly to the
project case, thus providing a very
large heat-sinking surface. As a rule of
thumb, the tab is at ground potential for
positive supplies and at the negative
supply voltage for the negative reg-
ulators.

The output-voltage point for both
positive and negative supplies is the
same point, Jé, but the point where you
obtain a ground is different. Output J7

(labeled +) is the ground for the
positive supply and output JS (labeled
—) is the ground for the negative sup-
ply. Sorry about that, but | still cannot
think of a better way to label it!

_ Construction. The first step in your

quest for power-supply independence
is to make a few of the boards. Figure 2
is a foil pattern for the power supply’s
printed-circuit board. In order o use
that design with the most efficiency, it
will be necessary for you to get a few
copies of the board design printed at a
print shop. | keep about 10 around so
that whenever | make a board for a
project, | can cut the raw circuit-board
material big enough to include a few of
the supplies around the perimeter of
the desired board.

The traces and pads on the board
are big enough that extremely critical
exposure or alignment is not necessary.
thus, you should be able to use it on any
board design you may contemplate
making. You may even decide to print
the design with the circuit board you
are raking and leaving it there, thus
eliminating the need fo mount a sepa-
rate supply somewhere else.

0661 H3IAW3AON
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[J1 - 0 J3+
D4 D1 : © J5es PARTS LIST FOR THE -
1N4001 1N4001 UNIVERSAL 3-TERMINAL
AC Y1 POWER SUPPLY
iN ﬁ EUXK | J6
03 D2 c2 L : ‘ Ul—Three-termin'aI voltage regulator
1N4001 1N40D1 o1 - Vour (78xx/79xx.sen'es. TO-220 package)
o o1 L+ T integrated circuit, see text |
N 100 -~ D1-D4—IN400! 1-amp, 50-P1V, rectifier
& ¢ O J7*% diode
*SEE TEXT L C1—100-2200-uF, S0-WVDC,
**POLARITY-DEPENDENT —OJ4x electrolytic capacitor, see text
GROUND(SEE TEXT) C2, C3—0.01-0.56-pF, ceramic-disc
Fig. I. The Universal 3-Terminal Power Supply is essentially a printed-circuit board capacitor (see text)
design that can be configured to provide either positive ar negative supply voliages: lets JI-J7—See text ) y
you select full-wave, full-wave bridge, or half-wave reciification; and can be fed from a Printed-circuit materials, wire, solder,

single- or dual-winding, center-tapped or non-center-tupped transformer. hardware, etc.

|€———2 NCHEs —————]

Fig. 2. Here's the foil pattern for the
Universal 3-Terminal Power Supply’s
printed-circuit board.

After etching the boards and cutting
them from the circuit board stock, drill
all holes with a #65 drill bit and tfrue up " :
the edges by sanding. Stuffing the . = ;
board with components should wait The Universal 3-Terminal Power-Supply is easily fitted into the enclosure of an existing
until the need to use one arises, since project.

78xx SERIES 79xx SERIES you will not know what fo stuff it with until
GND ————— OUTPUT N o QuTPUT then. Figure 3 is a parts-placement di-
o [ ——==——= GND J3s o e InpuT agram showing the position and orien-
—————— INPUT F———— GND tation of all the parts. Remember, you
have to configure the board for type of

W) o1y + + . © supply needed.

i
D2 Configuring the Board. As men-
g G2 C3 tioned previously, the board was de-
D3 C1 } signed with an eye toward using it in as
< : many places as possible. Con-
04 sequently, the markings on the efched
1€ side can be somewhat confusing. ! will
attempt to clarify the markings so that
: you will be able to understand why |
l labelied them as | did.

Let's start with J1 and J2 (the AC input
@ @ to the circuit), which will connect to the
transformer. Those positions are always
4 +l used no matter what configuration
L1 J2 e} (positive or negative, half wave, full
AC R ows e e wave, or full-wave bridge) of the circuit
5T BT IN our you choose to assemble or the type of

POLARITY tfransformer (single or dual winding,
* ok &

GROUND(S%EPTEENXDTENT center tapped or non-center-tapped)
Fig. 3. This parts-placement diagram shows the position and orientation of all the parts. selected. If you Wom. to use a _cen'rer-
But, before you go stuffing parts on the board, you must consider the power-supply tapped transformer in a positive full-
configuration needed. ) (Continued on page 96)



ell, my trusty friend is finally
beginning to wear my pa-
i fience alittle thin! My XT clone

has been my workhorse for years. But,
lately, | have been getting really irri-
tated at having to wait for the trusted
dinosaur to process the more complex
jobs that have found their way to my “In”
basket.

The solution (as I'm constantly re-
minded through ads and editorials) is to
step-up to a high-performance AT or AT-
grade computer. Thats great but, like
most little-business owrers, I'm strug-
gling to make ends meet. The price
tags on some of those guys are steeper
than | can handle now.

The dilemma was resolved for me
when | read about a special mother-
board that would cost me under $200,
and allow me all of the performance of
an Al-class compatible, without having
o throw away any of my existing (read
that “costly) XT hardware. Soon after
that, | found myself looking around the
office here for a spare piece of equip-
ment that | could sell in order to buy that
great problem-solving motherboard.

Magically (as it sometimes happens)
up surfaced an unloved printer, which
brought me enough to order an inex-
pensive 286 motherboard from D.P
Computers (see the boxed text entitied
“Sources” for ordering info)

| promptly received (and that's al-
ways nice} a well-packaged
motherboard, and a super
technical reference mcnual
that describes the installation
requirements and procedure, l

s well as more technical information
than most folks woula ever want ta
know.

If you cre hesitant about tackling a
PC or XT upgrade, ihere’s a WVHS videc
available from Friendly Videos that
covers all you need to know fcr the
converiscn (see the pox entitied

Tuke vour PC or XT and
turn it iimto an
up-to-date 286 AT
powerstation with verv
little cash and very
little effort.

BY DON STEWART

“Sources” elsewhere in this issue for or-
dering info for that tape).

Requirements. Okay, lefs find out
whct you need to know to upgrade
your PC or XT computer to an AT com-
potible for under $200: First off, before
you order your motherboard, you will
have to determine the answers to some
questions about your system.

The low-cost motherboard (called
the Bullet 286) was designed to fit an
eight-siot chassis only. That means that
your computer cabinet should have
vertical cutouts in the rear panel that
can accommodate eight expansion
boards (like your display graphics
adapter, or disk controller).

Don’t despair if you have one cf the
older five-slot chassis, there are a cou-
ple of solutions.

One solution is to pick-up a brand-
new eight-slot XI-type case for about
$25 at your local clone-parts supplier.
All ot your own PC or XT equipment will
fit in th2 new case (except, of course,
your ofd motherboard). Another solu-
tion is to purchase a motherboard de-
signed for a five-slot chassis. However,
most of those are a bit more expensive.

My old XT eight-slot case used brass
standoifs to support the motherboard
insid2. One of the standoffs caused a
short and destroyed one of my mother-
bocrds awhile back. So during this con-

version, | decided to replace
my chassis with a brand
spanking new case that has
the more common plastic
standoffs.

0661 H3GW3AON
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The next hurdle is to determine the
size of your power supply. To get that
information, you are going to have fo
open your computer (heaven forbid!) if
the information isn't in its owners man-
ual. That isn‘t tough. Make sure your sys-
tem is off and unplug the power cable
just to be sure.

{ocate and remove the five (count
‘em: 5) phillips-head screws that hold
the cover to the rear panelin most units.
One screw is located at each of the
four corners, and one is located at the
top center of the rear panel.

With the screws out, slide the cover
off the chassis. The power supply is the
big silver thing located in the right rear
of the chassis, as viewed from the front
of the computer.

You're looking for a label on the
power supply that will indicate its power
rating. Some of the possibilities are 85,
100, 110, 135, and 150 watts,

The Bullet 286 motherboard folks sug-
gest a power supply of at least 135
watts, Since a typical minimal system
might consume anywhere in the neigh-
borhood of 110 watts, any later expan-
sion might tax the meager reserves of a
135-watt power supply. So it makes a lot
of sense (but it is not mandatory) that
you install a power supply of 150 watts,
or greater.

if the power supply in your existing
system is smaller than 135 watts, you will
have to purchase a replacement.
Again, the cost is relatively small (but
money is money), and shopping
around should get you what you need
for well under $50.

Third on our list of minimum require-
ments is to check out the speed of the

1/0 EXPANSION
SLOTS

Bl1OS ROM I I I I

00
)
RAM Eﬁ:“:::]z

Fig. 1. This is the general luyout of u
standard PC/XT. Tuke note of the position
of the RAM banks because vou’ll need
those chips for your up-grade.

TABLE 1—
RAM CHIP ‘DASH’ NUMBER VS. SPEED

Dash Speed
No.

—8 | 80 ns (fastest part)
—~10 | 100 ns
-12 |120 ns
—15 1150 ns (You need this for the
Bullet 286)
—18 |180 ns

] ~20 [200 ns (slowest part)

RAM (random-access memory) that re-
sides on your old motherboard. You see,
the way you save a big hunk of money
with this conversion is to take the mem-
ory chips from your old motherboard,
and install them onto the 286 mother-
board. The motherboard, however, ex-
pects memory chips of a certain
speed.

Look at your old motherboard for four
similar rows (banks) of integrated cir-
cuits with nine RAM chips packed close
together in each row. As shown in Fig. 1,
the RAM area is located on the mother-
board close to the front of the comput-
er, on the left side near the speaker.

The 7.2-MHz and 8-MHz Bullet 286
motherboards need RAM chips of 150
ns, or faster. The speed of a memory
chip is sometimes called the chip’s
dash number, because the speed is
usually printed on the top of a RAM chip
following a dash (hyphen). Look for the
part numbers on your memory chips,
and mark down the dash numbers. See
Table 1 to help you determine their
speed.

Note that the dash number on the
part, when appended with a zero, be-
comes the speed of the chip. The
larger the dash number, the slower the
part.

If the dash numbers don't seem to
follow the patternin the table, the man-
ufacturer of your RAM chips may be
using a special coding scheme of his
own. Your motherboard supplier should
be able to help.

Now that we're on a roll, let's check
outthe size (or capacity) of your existing
memory system. There are only two
sizes of memory chips that can popu-
late your old motherboard: 64-kilobit
chips, and 256-kilobit chips (where a
kilobit is 1024 bits). You can tell which is
which because, again, somewhere in
the part number (before the dash
number) either a “64" or a 256" will
appear to indicate the capacity. Once
again, if you have a set of really old

chips, the coding scheme mav be non-
standard. If possible, talk to your old
motherboard's supplier for help.

Your PC or XT may have 128, 256, 512,
or 640 kilobytes of RAM on the mother-
board, depending on the mix of 256-
and 64-kilobit chips (see Table 2). The
640-kilobyte RAM configuration consists
of 2 rows of 9 chips per row, with each
chip being a 256-kilobit device, and 2
rows of 9 chips per row, with each chip
being a 64 kilobit device. Again, that
totals 36 chips in all.

RAM is configured somewhat dif-
ferently on 286 motherboards. Instead
of four banks of 9 chips (asin a PC or XT),
there are only two banks of 18 chips.
The total chip count is still the same (36),
only the way that the banks are num-
bered is different.’

The Bullet 286 motherboard requires
a minimum of 640 kilobytes of memory
on the motherboard in order to oper-
ate. It can, however, support as much
as 1 megabyte of RAM, configured as 2
banks of 18 chips, with each chip being
a 256 kilobit part.

If you are thinking of expanding the
memory of your old system to 1 mega-
byte, you will have to add or replace
some of the memory chips.

If you wish to purchase additional
memory to augment your existing
memaory, remember to purchase mem-
ory chips of at least 150 ns or faster (80
ns, 100 ns, or 120 ns units are okay).

DOS and Drives. If youre going fo
add either a hard drive or 3.5-in. floppy
drive that wasn't inyour old system, then
it will be necessary for you to know
which version of the operating system is
running on your computer. Thats not at;
all tough to determine. At the DOS
prompt, type:

VER <CENTERKEY>

and DOS will respond with your present
version number.

If you are going to add a hard drive
to your system, you will have to use DOS
version 2.1 or newer. Very often it's possi-
ble, when you purchase your new hard
drive and drive controller board, to ne-
gotiate with your supplier to format
(physically and logically) the hard drive,
and load the appropriate operating
system, all for one discount price
(somewhere around $250 for an XT
controller and 20 megabyte drive).

If you are going to be adding one of
the new 3.5-in. floppy drives, you wil
need to upgrade your DOS version
DOS version 3.2 and your old floppy



TABLE 2-RAM
PC, XT, or AT AT Only ]
Bank 3 64k 64k 256k
Bank 2 64k 64k 256k
Bank 1 64k 64k 256k 256k 256k
Bank 0 64k 64k 256k 256k 256k
Tota! 128k 256k 512k 640k 1 meg

controller will work fine if you are install-
ing a 720-kilobyte (low-capacity) drive.
However, a high-density 1.44-mega-
byte drive requires a special nigh-
speed controller, and at least DOS ver-
sion 3.3. Not to get too far off the sub-
ject, but there are some software
packages available that allow the
high-speed hardware to operate with
any DOS version. Friendly Videos also
puts out videos that cover installing
hard drives, and installing 3.5-in. floppy
drives if you feel uncomfortable with
the task.

Now with all this information {power-
supply rating, memory speed, memory
capacity, and DOS version number), it's
time to order the motherboard as well
as any additional hardware that you'll
want 1o install in your new system.

Preparation. Clear a work area for the
conversion that will remain unmolested
for the duration (a couple of evenings
during the week at most) and lay out all
of the hardware you've purchased.
Make room for your computer cabinet,
too.

Open your computer as detailed
previously. Be sure that the power switch
is off and the power cable is discon-
nected from both the wall outlet and
the back of the computer. Disconnect
all the cables for your external pe-
ripheral equipment such as your
monitor, modem, and/or mouse from
your computer and set them aside.

The time has come to actually re-
move the old, antiquated mother-
board from your chassis. That isn‘t
difficult, just follow the next steps one-
by-one:

First, make a note of the positions of
each of the daughter boards (i.e. which
slot holds which board). If you reinstall
them in the-new motherboard in the
same order, there is less chance of hav-
ing to reroute the interconnecting ca-
bles.

Locate and remove the brackat-re-
taining screw for each expansion
board. Those screws are accessible

from the top of the machine at the rear
of the computer. There is one screw for
each board.

Remove each expansion board by
unplugging it from the motherboard
socket in which it seats. Try not to dis-
connect any of the ribbon cables. Just
lay the board out of the way of the
motherboard. To be safe, you might
want to mark the ribbon cables with a
felt tip marker to indicate which cable
goes with which board, and the orien-
tation of the ribbon-cable connectors
{(which side connects'to pin 1 on the
expansion board for instance).

Locate the two side-by-side con-
nectors that connect the power sup-
ply’s wire harness to the motherboard.
Make a note of their orientation. Note
especially that, when connected cor-
rectly to the motherboard, the black
wires of each of the two connectors are
next to each other. Mark the con-
nectors to indicate which is closer to the
rear panel, and which is closer to the
front of the computer. Each of those
connects to the Bullet 286 mother-
board in the same manner, and can be
inadvertently swapped if you don't pay
attention.

Now grasp the two connectors (not
the wires!) and firmly (but gently) pull
them out of their sockets. If they are
stubborn, gently rock them along their
length until they spring free.

At this point, you will have encoun-
tered one of two possible mother-
board-mounting styles in your case:
One involves plastic standoffs that
mount to the motherboard, and then
engage slots in the chassis floor; The
other option involves metal standoffs
mounted to the chassis onto which the
motherboard is attached.

The plastic-standoff option can be
identified by the presence of only two
screws holding the motherboard to the
chassis. The metal-standoff option is
identifiable by the use of nine (or so)
SCrews.

Lets first discuss removing a mother-
board held with plastic standoffs. Lo-

cate and remove the two mother-
board-mounting screws. One will be
located at the center front edge of the
motherboard. The other will be located
at the rear edge of the motherboard
near the power supply.

Slide the motherboard to the left until
all of the plastic standoffs are free, then
lift out the motherboard. Remove each
standoff from the motherboard by
carefully pinching its plastic ears from
the top of the motherboard with a pair
of needle-nose pliers. Then, once re-
leased, pull the standoff out of its hole
from the bottom of the motherboard.
Save 1he standoffs, you'll need them
later.

If your motherboard is held down
with nine screws, then remove all nine
screws, and lift out the motherboard.
Remember, | mentioned that metal
standoffs had given me serious frouble,
and was cause enough for me to re-
place my old case. You might want to
consicer doing the same. Either way,
you will be mounting your new mother-
board in exactly the same manner that
the old one was mounted.

Place your old motherboard flat
down on some kind of conductive sur-
face, like a sheet of aluminum foil, on
top of of a folded terry-cloth towel or
newspaper. Place your new mother-
board on the conductive surface right
next to the old motherboard. Press
each motherboard genfly into the con-
ductive surface so that the pins on the
backside make good contact.

Now with an IC-extraction tool (avail-
able from electronics or computer
stores) remove each of the RAM chips
from their sockets in each of the four
banks (rows) on the old motherboard.
Place each chip, as it is removed from
the motherboard, onto the conductive
surface in such a way as to keep track
of which is which.

Note that a notch, or some other
mark, on the memory chip indicates
the erd of the memory chip that is to
be aligned with a corresponding notch
in the socket, All socket notches face
the same direction in the motherboard
RAM area. Therefore, all RAM chips will
be facing the same direction when in-
stalled correctly (this is called a sanity
check).

Pick up a chip with an IC-insertion
tool, check it for bent or missing pins
and if all is well then install it in the RAM
socket on the new motherboard, align-
ing the socket notch with the mark on
the memory chip.

(Continued on page 98)
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c ameras! Cameras! Seems that
just about every place you go
these days you come under the
gaze of a closed-circuit television
(CCTV) camera. They peer at you in
airports, hospitals, and department
stores. Name the company, large or
small, and chances are that they are
using a camera for security reasons.
Although many might think setting up
a CC1V system is complicated and ex-
pensive, it is not. In recent years, great
strides have been made in designing
CC1V equipment that is simple to use,
inexpensive, and highly reliable. In fact,
using CCTV equipment is much like
using your home-video camera and TV
set. A complete system consists of just
three components: a television cam-
era, a video monitor, and a coaxial ca-
ble. Installation is simple, too. Just
mount the camera and monitor, plug
them in standard electrical
outlets and connect the
camera and monitor with
the coaxial cable. Last, just
turn the camera and
monitor on, and the in-
stallation is complete. How-
ever, there is some informa-
tion about CCTV systems
and their installation and
maintenance that you
should be aware before
you start. This article will
present that information.

Hardware. There are
three main pieces of elec-
tronic hardware in any
CC1V system: the camera,
the cable, and the monitor. Starting
with the camera, the ultimate measure
of a video camera is the quality of the
image it delivers. Obviously there are
many other criteria that can influence
your choice of camera. One applica-
tion may require a feature that can only
be found on a camera with only mod-
erate picture quality, or perhaps price
may be more important. However, the
essence of video is seeing a picture, so
picture quality will always rank at least
near the top of the list of camera-selec-
fion criteria.

The two most common charac-
teristics used to judge performance are
sensitivity and resolution. Sensitivity fells
you the minimum amount of light re-
quired for the camera fo generate a
picture, and resolution indicates how
sharp the image is.

BY ISAAC SZLECHTER

A closed-circuit TV
system IS prelty easy
to install. All you need
is a knowledge of what

to buy and some

important tips on
setting it up and
maintaintng it.

Next in line of important hardware is
the video monitor. To view the images.
always use a closed-circuit monitor, not
a TV Home TV sets do not have the ca-
pability and resolution to give as clear
and stable a picture as a CCTV monitor.
The best camera made can not im-
prove the picture displayed by a poor-
quality sCcreen.

A nine-inch monitor is ideal for most
applications. When the monitor is go-
ing to be viewed from more than ten
feet away, then use a larger monitor. In
a store a large monitor can serve to
warn would-be shoplifters that their ac-
tions are under surveillance.

In CCTV installations, the most com-
mon way of conducting a video signal
from one piece of equipment to an-
other is coaxial cable (or simply coax).
Coax has some basic characteristics
you should be aware of. Namely: im-
pedance, placement (in-
door vs. outdoor), and
center-conductor type
(solid vs. stranded).

With regard to imped-
ance, video coaxial cable
is designed fo fransmit the
maximum signal power
from a 75-ohm source to a
75-ohm load. Of course,
cameras and monitors
have a 75-ohm imped-
ance as a rule, Excessive
signal loss and reflection
occurs if you use cable of a
different rating.

Use only high-quality ca-
ble, and Use indoor stock indoors and
outdoor cable outdoors. A solid bare-
copper center conductor is best for vid-
eo applications, but in situations where
the cable will be flexed often, use cable
with a stranded-wire core.

Camera Types. Until recently the tube-
type camera was the only camera
available for CCTV use, but develop-
ments in solid-state electronics have
produced a new type of camera that
replaces the vacuum pickup tube with
a small solid-state image sensor. Vari-
ous designs have appeared, but the
type that has had the most success in
CCTV cameras to date is called the
charge-coupled device or CCD.
Cameras based on the CCD image
sensor have several advantages over
tube-type cameras: Such cameras can
be made smaller because the CCD
chip is replacing a much larger vac-



A camera, monitor, and coaxial cable are
the heart of any CCTV system. This is
really all you need 1o get started.

uum pickup tube. Also, there is no need
for deflection coils and their support
components, further contributing to
smaller size. There is no filament to burn
out in the chip, so the camera has a
virtually unlimited lifetime and does not
require an expensive periodic tube re-
placement. Such cameras are avail-
able in %2-inch and %3-inch formats.

Lens. As odd as it might seem, cam-
eras seldom come with alens. In a way,
you could consider them a “fourth”
piece of hardware to concern yourself
with.

A variety of lenses can be used on
CCIV cameras. Most lenses have ad-
justable irises. A faster (lower f-stop
number) lens should be used to allow
more light to pass through the lens ap-
erture for viewing a dimly lit area.

All television pictures have a width-
to-height ratio of 4 to 3, regardless of
the type of lens or the size monitor used.
Therefore, a televised picture of an
areq 20 feet wide will allow a height of
15 feet. That area is called the “field of
vision.”

Which brings us to another important
criteria for selecting a lens: its focal
length (denoted by £, but not to be con-
fused with f-stop). As we proceed to
discuss it look at Fig. 1 to get a feel for
the relationship between focal length
and the field of vision. Also, keep in
mind that the height of the picture will
always be % of the width.

In surveillance installations, wide-an-
gle lenses are frequently used. How-
ever, a picture that covers a greater
area wili contain less detail and defini-
fion. For instance, to see an area that is
about %2 as wide as the distance from
the camera to the subject, use a stan-
dard 16-mm focal length lens. A cam-
era with such a lens 40 feet from the
subject will view an area 20 feet wide
and 15 feet high.

However, to see an area that is about

as wide as the distance from the cam-
era to the subject, use a wide-angle
lens of 8.5-mm focal length or equiv-
alent,

For more moderate use, fo see an
area that is about Ya as wide, or less, as
the distance from the camera to the
subject, use a telephoto lens of 50-mm
or longer focal length.

Advances in technology have allowed the
industry to produce much smaller CCTV
cameras, like this Chinon unit. The use of
CCD (charge-coupled device) image
capturing and surface-mount rechnology
are primarily responsible.

Lighting. No matter what hardware
you use, to get the best picture possibie
there must be good lighting on the
scene. You will get the best picture in a
well-lit, evenly-lit areq, like the condi-
tions found in an average office. Unfor-
tunately, lighting conditions for CCTV
use can vary greatly: from dimly lit hall-
ways, to shadow-filled parking lots.

However, to broaden the possible
applications for CCTV systems, some
cameras are designed to operate from
near darkness to bright light, and to
compensate automatically and quick-
ly for changes in brightness. With such
hardware you can obtain a good pic-
ture in less than three footcandles of
light—barely enough to read a news-
paper with.

But keep in mind that all cameras
tend to retain images for a split second.
Abright image will tend to erase a prior
image quicker, so even with cameras
that work well in dim light, scene lumi-
nance is important. Conversely, you
don'twant the scene so bright that dark
shadows form. Shadows appear much
more distinct on a monitor and can
obscure the image.

To optimize the picture, be sure to
adjust the brightness and contrast con-
frols on the monitor to suit the lighting.
Also, it's a good idea to locate the
monitor so that direct light does not fall
on the screen. That tends to wash-out
the picture.

Camera Handling. As with any elec-
tronic equipment, you must take some
care in handling, installing, and main-
taining CCTV equipment. Direct bright
light can permanently damage a sen-
sitive camera element, so never point
the camera out a window, or allow sun-
light or other bright light to enter the
lens cirectly. Watch out for reflections of
the sun, too.

When handling or storing the cam-
era never carry or place it with the lens
pointing directly downward. That would
be particularly dangerous for tube-
bearing cameras as a shock may
damage the tube in that position. Do

VIEW OF

TELEPHOTO LENS VIEW OF

STANDARD LENS

VIEW OF
WIDE-ANGLE LENS

LENGTHS

Fig. I. To change the field of view seen by
a CCTV camera, various lenses are
available. Use a wide-angle lens to see a
wider picture. Use a telephoto lens to get
a close up view of a subject. Also '
available are zoom lenses, which combine
wide-angle, standard, and telephoto
capability into one lens.

not let the camera run for long periods
without enough lighting on the scene.
Doing so will put excess strain on the
components, and, in tube-type cam-
eras, shortens tube life in particular.
The camera must be mounted se-
curely to a vibration-free surface. Use a
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To place a camera outdoors, use a special weatherproof housing with built-in heating and

cooling devices.

bracket designed especially for it and
place the camera as high as possible,
looking down on the scene. Avoid hav-
ing the lights in the room in the cam-
era’s field of view.

All CCTV cameras require a proper
operating environment. If you need to
place a camera in an extremely dusty
location, use a special housing to pro-
tect the camera and the lens. If neces-
sary, you can purchase a tamper-proof
housing fo prevent damage or theft.
When cameras are placed outdoors,
special weatherproof housings, which
also have heaters and cooling devices,
are frequently used. Avoid mounting
the camera in extremely hot or cold
areas without such protection.

Installation & Maintenance. When
installing a cameraq, keep a monitor at
the camera location fo save time in
checking the televised picture.

Regardless of the type of cable you
select, you must take certain precau-
fions when working with coaxial cable.
To prevent long-term signal degrada-
fion, do not stretch the cable or subject
it to sharp bends (even with a stranded
center conductor). Keep the cable out
of contact with hot pipes or other heat
sources. Even if there is not enough
heat to cause obvious damage to the
cable, fransmission characteristics will
be affected.

Do not use a standard staple gun to
install coaxial cable. The staple may
crush the dielectric foam in the cable,
causing the main conductor to pick up
interference. Use only round-crown sta-
ples or special hangers for Ya-inch
coax. Do not run the cable near large-
capacity fransformers, magnets, and
high-voltage lines, or lay the cable par-
allel with or directly across typical AC
lines.

Most video products are equipped
with either a polarized 2-conductor AC-
line plug—a plug having one blade
wider than the other—or a 3-conductor
grounding-type plug. Both plugs fit into
a power outlet only one way for safety. If
you are unable fo insert the plug into
the outlet, replace the obsolete outlet,
but do not defeat the purpose of the
plug.

The lens and monitor screen should
be cleaned periodically with lens tissue
or very soft cloth to remove dust. Do not
use solvents.

As the camera ages, you'll have to
adjust it. You can do this fairly easy pro-
cedure with a screwdriver. To get max-
imum life from the tube in tube-type
cameras, turn off the camera or unplug
it when not in use.

Additional Equipment. Although the
camera {with lens), monitor, and cable
are the heart of any CCTV system, a

number of accessories are available
that provide some extra features.

To view several locations on one vid-
eo monitor, you can connect multiple
cameras to a video switcher. A switcher
allows you to select a scene from any
camera in a multi-camera installation
and display it on one monitor. The video
switcher may be either manual or auto-
matic. An automatic unit switches from
camera to camera at predetermined
intervals. The switcher saves money
since it allows one monitor and one
person to service as many as 10 cam-
eras.

To view the output of a camera on
more than one monitor, additional
monitors are simply added on to the
system. That allows several persons lo-
cated in different places to watch the
same scene. That procedure is known
as “looping” and may be used as long
as the total length of cable between all
monitors and the camera is less than
1000 feet. For further distances, in-line
amplifiers must be used.

When you must move the camera up
and down as well as sideways to home-
in on a specific subject, you can get a
remotely controlled pan-and-tilt unit. A
motorized zoom lens can be used with
a pan-and-tilt device to allow close-up
focusing on a small section of the pic-
ture. Those units are used in more com-
plex CCTV systems, where the ability o

view detail in any one spot of the total

field of view is necessary.

When not enough coverage is given
by a wide-angie lens, the camera can
be mounted on an automatic scan-
ning device called an autoscanner.
The autoscanner rotates the camera
back and forth over a predetermined
arc and is especially useful in retail sit-
uations for shoplifter-deterrent systems.

When you want to record what the
camera is viewing, you can connect a
video fime-lapse recorder to the sys-
tem, and you will have a permanent
record. Most machines record continu-
ously up fo 120 hours on one tape. The
whole time-lapse recording can be
played back in just two-hours.

These and many other technical ad-
vances have produced today’s ex-
panding market in security for video
surveillance equipment. Overall, even
though CCTV systems have been de-
signed for a highly segmented market,
the trend is toward user-friendly com-
ponents, and the prices are going
down. In the future, it is likely that you'l
come in contact with CCTV cameras
everywhere you go, not just in stores. Il



hat started out as a simple
keyless switch to operate an
electric garage door has

ended up as a Digital Entry Switch with
various uses. By entering a preset four-
digit code, it can be used to open and
close your automatic garage door,
driveway gate, or any other electrically-
operated device. In addition, if used
with an external latching circuit, it can
be configured fo prevent unauthorized
use of electrical or electronic equip-
ment—including your computer or car!

Background. | needed my remote-
controlled garage door to be opened
by a delivery service when no one was
home. The normal operation was with a
remote-control fransmitter, or an inside
pushbutton switch. Obviously, | could
have added a key switch to the setup,
but that would have meant carrying
around another key, and furnishing a
duplicate key to the delivery service.
In addition, it was often necessary to
enter the garage from outside, and
short of lugging around the remote-
control unit, there was no way to gain
access to the garage from the outside.
Then it dawned on me that a digital
switch might be the answer o my
dilemmma. With a digital switch, |

could enter the garage by punching in\7 X

the appropriate code, and | could in-
form the bonded delivery service of the
entry code.

The original solution was to buy a
ready-made digital garage-door
opener. The commercial unit worked
fine, until a passing thunderstorm zap-
ped it. When an identical replacement
suffered the same fate a few weeks
later, | abandoned that device.

| found a circuit that would do the
same job, but by the time | added a
keypad and relay, my homebrew dig-
ital switch became a real Rube Gold-
berg. It worked, but became more and
more unreliable with time—partly be-
cause my door mechanism was get-
fing old and sluggish. So | replaced the
door mechanism with a universal
garage-door keyless entry system,
which came complete with a mem-
brane keyboard and a flat ribbon ca-
ble that plugs into a connector on the
controllers circuit board. The installa-
tion was simple: You merely screw the
keypad on the outside of the garage
and feed the cable to the controf cir-
cuit inside.

Once installed, | thought to myself,
this is really a first-class product. But the

With this digital, combination-lock circuit

you may not be able to throw away your keys,
but at least they won’t have to be your constant companions

BY FRED BLECHMAN

darn thing didn't work! My automatic
garage-door opener was “fired.” It re-
quired that the remote or manual
switch be held down for about one sec-
ond to assure operation, and the uni-
versal garage-door keyless entry sys-
tem only provided about a half-second
closure of its internal relay. The door
would start to move, but never com-
pleted its mission.

After a lot of head-scratching and
experimenting, | made several phone
calls to the manufacturer. | was told that
the system was not intended for old,
beat-up garage doors like mine, and
the half-second closure works perfectly
with any normally-operating garage
door.

Not long afterward, | stumbled on a

special-purpose IC, the LS7220 keyless-
lock IC, that, with just a little effort on my
part, could be made to handle the task
quite well. A block pinout diagram of
the LS7220 keyless-lock IC is shown in
Fig. 1. Normally that unit is used fo ac-
cept a four-digit code to enable and
lock an output “on.”

However, the specification sheet
showed a very simple circuit for a time-
adjustable momentary output—just
what  wanted! All that was needed with
the LS7220 was a keyboard, a capaci-
tor, and a relay (with a few support
components). | thought to myself, how
simple can you get? | put together a
sample circuit and it worked like a
charm, even with my old and sluggish
door opener!
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