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Exploring the World
Below 10 kHz

Build our VLF transmitier/
receiver pair and explore the
fascinating world at the
bottom of the RF spectrum.

Build An Ultrasonic

Morse-Code Transceiver

Learning the code is lots of fun with
these no-license-needed ‘“‘transceivers.”

Make Your Own

Iron-On PC Patterns

An easy way to tackle the toughest part
of building any project.

Keeping Pace With Pacemakers
Learn about the technology of saving lives.

Television Night

Mechanical spinning discs and ghostly figures
made a “Television Night” in the 1920’s
samething truly magical.
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Electronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

BP248—TEST
EQUIPMENT CON-
STRUCTION
$5.95. Details con-
struction of simple, in-
expensive, but ex-
tremely useful test | |boom
equipment. AF Gen, fnz=
Test Bench Ampl, Au-
dio Millivoltmeter, Tran- |
sistor Tester and six ——

Test Equipment
Construction

BP267—HOW TO
USE OSCILLO-
Osciloscobss  SCOPES  AND

OTHER TEST EQUIP-

Equipment

Hawto Use

MENT ... $6.95. Mas-
tering the oscilloscope
is not really too dithicult
This book expiains all
the standard controls
and functions. Other
equipment is also de-

BP265—MORE

An twtrodoction to BP256—INTRO TO

ADVANCED USES
OF THE MULTI-
METER ..... $5.95. Use
these technigues to
test and analyze the
performance of a vari-
ety of components.

Also see how to build |

ad-ons to extend multi-
meter capabilities.

T
e

. ]
M

toudapeskers wd  LOUDSPEAKERS
Enciosure Besin . AND ENCLOSURE
DESIGN ..... $5.95. we
explore the variety of
enclosure and speaker
designsin use today so
the reader can under-
stand the principles in-
volved.

more.

BP263—A CON-

CISE INTRO TO
dBASE ..... $6.95. The
dBASE series of pro-
grams are probably the
best known database
programs for micro-
computers. This book
is designed to help you
get started working
with them.

scribed.

| BP260—CONCISE
INTRO TO 0S/2
$5.95. If you are a mul-
titasking PC user and
wan! to get the most
out of your computer,
then you must learn its
0S/2 operating sys-
tem. This book shows
you just how to do that.
quickly and easity.

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

and more. ,

i

[JPCP102—INTRO-

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

Digital Audic
Projects

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

BP257—INTRO TO
AMATEUR RADIO .....
. $6.95. Amateur is a
| unigue and fascinating
hobby. This book gives
the newcomer a com-
prehensive and easy to
understand guide to
the subject.

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

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

BP251—COMPUT-
ER HOBBYISTS
HANDBOOK
$8.95. A wrapup of ev-
erything the computer
hobbyist needs to
know in one easy to
use volume. Provides a
range of useful refer-
ence material in a sin-

ods are explained.

] PCP108—COM-

mwﬁﬂs | PUTERS AND MUSIC
i .. $9.95. Explains the
basics of computers
and music with no pre-
“vious knowledge of
computers needed
Covers types of music
! software and explains
how to set up your own
computer music stu-

gle source

dio.

[[] BP195—INTRODUCTION TO SATELLITE TV.....

[0 BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1....

$9.95. A definitive introduction to
the subject written for the professional engineer, electronics enthusiast, 6r others
who wanl to know more before they buy. 8 x 10 in.

(1 BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95. Includes a

passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an
unusual form of ultrasonic intruder detector.

(] BP235—POWER SELECTOR GUIDE.....$10.00. Complete guide to semiconduc-

tor power devices. More than 1000 power handling dévices are included. They are
tabulated in alpha-numeric sequency, by technical specs. Inctudes power diodes,
Thyristors, Triacs, Power Transistors and FET's.

[] 8P234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to

BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
contains listing by case type, and electronic parameters. Includes Darlington
transistors, high-voltage devices, high-current devices, high power devices.

] BP99—MINI-MATRIX BOARD PROJECTS..... $5.50. Here are 20 useful Circuits

that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips

[1 8P82—ELECTRONIC PROJECTS USING SOLAR CELLS.....$5.50. Circuits with

applications around the home that are powered by the energy of the sun. Everything
from radio receivers, to a bicycle speedometer, to timers, audio projects and more.

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

[] BP184—INTRO TO 68000 ASSEMBLY LANGUAGE..... $6.95. The 68000 is a

great new bireed of microprocessor. Programming in assembly language increases
the running speed of your programs. Here's what you need to know.

[1 BP239—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers

A

m

basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

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

| BP37—50 PROJECTS USING RELAYS, SCR'S & TRIACS..... $5.50. Build pn-

ority indicators. light modulators, warning devices. light dmmers and more.

7 RADIO—100 RADIO HOOKUPS.....$3.00. Reprint of 1924 booklet presents radio

circuits of the era including regenerative, neutrodyne, reflex & more.

[] BP42—SIMPLE LED CIRCUITS..... $5.50. A large selection of simple applications

for this simple electronic component.

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

BP122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction details for
preamps and power amplifiers up through a 100-watt OC-coupied FED amplifier.

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

BP45—PROJECTS IN OPTOELECTRONICS..... $5.50. Inciudes infra-red detec-
tors. transmitters, modulated light transmission and photegraphic applications.

| BP185—ELECTRONIC SYN-:

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

CHECK OFF
THE BOOKS YOU WANT

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

SHIPPING CHARGES IN

ELECTRONIC TECHNDLOGY TODAY INC.
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Editorial

A LOYAL COMPANION

In this age of super computers, super conductors, compact
discs, and high-definition TV, radio doesn’t seem to get a lot of
attention, or respect. But if you think to your earliest
experiences in this wonderful hobby of ours, it’s likely that
radio played a big part.

It may have been that crystal radio that you built as your first
project. Or maybe it was the sound of far-away places on a
friend’s or relative's shortwave receiver. Whatever it was, radio
served as the spark that got many of us involved in
electronics.

Despite all of the razzle-dazzle that makes up electronics
today, we at Popular Electronics have never, and will never
forget the importance of radio. Each month we feature several
columns that concentrate on various aspects of that part of our
hobby.

This month, though, we have something extra. Our VLF
Transmitter/Receiver pair open up a window to the world
below 10 kHz. Exploring and experimenting with those
frequencies is a fascinating pastime; once you've tried them
you may be hooked for good.

But what's even more fascinating is the excitement of world-
wide communications that's yours when you possess a ham
license. One of the milestones in many of our “electronics
lives” comes on the day that we finally earn our treasured
“ticket.” Of course, before we earn that ticket we need to clear
a very difficult hurdle—learning the Morse code. That's where
our Ultrasonic Morse Code Transceiver comes in; by
simulating the operation of a ham station, it turns a sometimes
dreaded task into hours of communications fun.

Radio put many of us on the road to our hobby and our

careers, and in Popular Electronics it will always be one of our
traveling companions.

GBS

Carl Laron
Editor
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__Letters

STALLED TRAINS

Your staff did a remarkable job copying my
schematic for my article, “Model Train and
Slot-Car Controller" (Popular Electronics,
March 1980). Unfortunately, when | prepared
the article for submission, switches S2 and
S3 were drawn incorrectly; the correct wiring
is shown here in Fig. 1. Also, the power side of
those switches should not be connected to
+9V as shown in the schematic but to + 18V
as described in the text; make the connection
to the junction of the positive terminal of ca-
pacitor C6 (1000 .F) and the output of bridge-
rectifier BR1. This correction also applies to
the parts-placement diagram.

Also, a couple of errors crept into the text:
On page 70, ceriter column, the text should
read, ... R13 to R16, and transistors Q3 and
Q4 for ...” and in the right-hand column on
page 70, the text should read, “Resistors R14/
R15 and R18/R1¢ turn on Q4 and Q6, respec-
tively ...".

Finally, there is a discrepancy between the
schematic diagram and the Part List con-
cerning Q4 and Q6; either the IRF521 given in
the schematic cr the IRF523 listed in the
Parts List will work satisfactorily in this circuit.

There've been some questions about how
the output circuits work, so here's a more
detailed descripton: Each output consists of
a2N3904 NPN transistor and an IRF523 hex-
FET. Op-amp Uz-a sends pulses to Q4 forty
times per second. The duty cycle of the
puises is varied from nearly always low to
always high. When the voltage to the gate of
Q4 is high, Q4 turns on and conducts. If the

s2 A
R15 ol 1o
T t o | RV
‘ D J2
B
S J3
S3 FWD
10 '—OI_ io D J4
plg ol lo
o t T REV

TO 18V
FIG. 1

current through R16 is greater than three
amps, Q3 turns on and lowers the gate volt-
age to Q4 to limit the output current to three
amps per channel. The power transformer is
rated for 3A at 12.6 VAC, or about 38 watts.
The filter capacitor helps deliver peak current
when the unit is under full ioad.

The unit, as built, will run N-gauge, HO-
gauge, and O-gauge trains that use 3 amps or
less to operate. The two controls operate to-
tally independently, allowing any speed or di-
rection to be selected for each output. If there
is a need for greater current and controlier
power, Q4 and Q6 can be changed to larger
units, such as the IRF531ND, which is rated
for 14 amps.

Note that R16 must be lowered to allow for
greater current limits. To calculate the needed
value, use R16 = Vype/loyy; for example, for
Ve = 0.6 volts and a 10-amp output current,
R16 = 0.6/10 = 0.06 ohms. Three 0.18-ohm
resistors could be used in parallel to form
R16.

The rating of the transformer would, of
course, have to be increased for the current
required; the bridge rectifier would need to be
a 15- or 25-amp, 50-PIV unit; and the forward
and reverse switches would need to be up-
graded to handle the larger current. The rest
of the circuit, however, would stay just as it is.

| hope that the corrections and additional
information will make the hook up and assem-
bly go more smoothly. | apologize for any
difficuities this may have caused.

Ron Hoffman
Solon, OH

FRACTURED FACTCARD

In the March 1990 issue of Popular Elec-
tronics, the “3A Switching Regulator” circuit
in FactCard 134 contains several errors. The
PNP transistor, which should have been la-
beled “Q1, 2N3792,” and the output filter ca-
pacitor, which should have been labeled “C4,
100-uF, Tantalum unit,” were not labeled. L1
should have been labeled 600 uH, instead of
600 M, and V,,,, was incorrectly labeled 18 to
32 volts instead of 1.8 to 32 volts.—Editor.

APRIL FOOLS TO YOU, TOO!

Your review of the Bozart 911 (Popular Elec-
tronics, April 1990) prompted me to
purchase this highly rated speaker. | wasn't
disappointed!

Are we witnessing a slice of tomorrow to-
day? | think so—in fact, I'm willing to predict
that Bozart has set a new standard in sound
engineering that will force other companies
like Phony and Yellpine to follow their move. |
was particularly impressed by the new corru-
gated-cardboard container. Believe me, you
can really tell the difference over the old “dou-
ble-bag” technology.

Congratulations, Popular Electronics, for
being the first to review this fine product, and
for keeping me informed.

SM.
Calgary, Alberta, Canada

| was glad to see the Cleveland Microwave,
model 5799 finger warmer listed in the “New
Products” column in the April issue of Popu-
lar Electronics. | was one of the pre-produc-
tion testers of the product. | can only predict
that it will be warmly received by the public.
My family and | speak of it in the most glowing
terms.

Development of the product, however, was
not without its problems. The early prototype
didn’'t have the “hi-low” power-level control,
and kept boiling the liquid-crystal display right
out of my wristwatch. Power-line transient fil-
tering had to be improved as voltage spikes
would cause sudden bursts of power. Words
like “adlkruoe” and “xownqopiruz” would ap-
pear randomly on the screen due to the mi-
crowave effects on the keyboard circuits.

Allin all, I think it's a great product, and 1
look forward to getting back to my keyboard
as soon as the skin grafts on my hands, arms,
and face heal.

H T
San Diego, CA

HAVES AND NEEDS

| have a Fannon, model 7700 citizens band
walkie-talkie for which | need two tuning
transformers. The transformers are called
coils in the parts lists and have the part
number 1003-14. They have one primary
winding and one center-tapped secondary,
and they are enclosed in a metal can with an
adjustable core. The core is accessible from
the top of the metal can. Each transformer
has five leads brought out to the printed-¢ir-
cuit board and two ground lugs from the metal
can.

The unitis covered in SAMS CB-93. Do you
or any of your readers have that booklet, or
know of another source for that type of trans-
former? | could also use information on the
manufacturer, Fannon/Courier Corp.—a cur-
rent address or phone number, or the name of
the firm that might have bought them out,
would be appreciated. Thank you.

Terry G. Stewart
Rt. 1, Box 18-E1
Holt, FL 32564

| need a variable capacitor for an old (late
1950’s or early 1960's) transistor radio. It is a
Sony 6-transistor model TR-620. | made the
mistake of spraying tuner cleaner into the
variable capacitor, which really gummed it up.
The radio belonged to my grandfather, and
actually played before | “fixed” it. Any help
that anyone can give me would be greatly
appreciated.
Edward A. Byrnes
412 Taylor Street
Rochester, Ml 48063-4327

Help! | need a schematic and/or instruction

manual for a Hufco TWS-600 frequency
counter. Thanks. 1

Bill Smith

828 Ayers Raad

Wheatland, wy 82201
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To obtain additional information on the hooks
and publications covered in this section from
the publisher. please circle the item’s code num-
her on the Free Information Card

VIDEO, STEREQ AND OPTOELECTRONICS:
18 Advanced Electronic Projects

by Rudolf F. Graf
and William Shests

With an emphasis on practical projects to
enhance the reader's home audio, vdeo,
and photographic equipment, this book pre-
sents complete instructions for dozens of
sophisticated projects (many of which origi-
nally appeared in the pages of Radio-Elzc-
tronics magazine). Included are cordless
headphones, a video-effects generator, an

FM-broadcast receiver, an enlarging light
meter, and a universal shortwave converter.
Many of the projects are inexpensive to
build, especially when compared to the
prices of similar commercial units, and
others are not available commercially at any
price. Some of the other projects presented
are an FM-stereo transmitter, receivers for
longwave and FM-broadcast bands, a dig-
ital photo timer, and SCA and MPX FM re-
ceivers.

Besides the actual projects, the book in-
cludes a chapter on printed-circuit tech-
niques for the hobbyists, providing descrip-
tions of the materials and processes used in
making PC boards. An appendix gives com-
ponent-identification data, and a source list
is included.

Video, Stereo and Optoelectronics: 18
Advanced Electronics Projects is available
for $18.95 from Tab Books Inc., Blue Ridge
Summit, PA 17294-0850; Tel.
1-800-233-1128.
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HOMEWORKS BY HEATHKIT
from Heath Company

Heath's learn-at-home electronics courses

are developad for consumers and hobbyists
who want to stay on top of today’s tech-
nological advances. Their full line is fea-
tured in this 36-page catalog. It includes
courses on robotic theory, digital process-
ing, basic and advanced electronics, ama-
teur-radio ooeration, and more. A variety of
Heathkit trainers and trainer accessories
that are used in performing the course ex-
periments are also included, offered both
pre-assemtled and in kit form. Several of
the learning programs have optional video
or audio tapes that supplement the course
workbooks. Continuing Education Units
(CEU's), which are recognized as job-re-
lated certification by a growing number of

Expres

International Inc.
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I Coll Design and 4 []160—COIL DESIGN & I
| Gomstgution CONSTRUCTION MAN- |
I . UAL ..... $5.95. How to
= make RF, IF, audio and I
I power coils; chokes and I
I transformers. Practically
every possible type is dis- I
I cussed. I
{1 BP87—50 SIMPLE LED P ‘
CIRCUITS, BK 2...... $5.50.
Fifty more uses for the sim- I
ple LED. Combine ttis book
with BP42 and you'll have a |

file of 100 useful LED ap-
plications.

4 ) BP45—PROJECTS IN I
OPTOELECTRONICS.....
$5.50. Describes a number
of projects including infra-
red transmitters, modulated
light transmission and pho-
tographic projects.

Eleoironin

I Cabrsitsion Uasis
[} BP33—ELECTRONIC b il

| CALCULATOR USERS
HANDBOOK ..... $5.75. 4

I Presents formulae, data, ". ’ ’
methods of calculation, i | ' '
conversion factors, etc., 2=
with the calculator user es- - '. '
pecially in mind, often illus-
trated with simple exam- - '.
ples.
Gl « € (1 BP39—50 FET TRAN-
E
Profacts SISTOR PROJECTS .....

$5.50. The projects de-
scribed in this book include
RF amplifiers and convert-
ers, test equipment and re-
ceiver aids, tuners, re-
ceivers, mixers and tone
controls and a variety of
other CirCuits.

oo 108 2

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

MAIL TO" Elestronic Technology Today Inc.
PO Box 240
Massapequa Park. NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.011085.00 ...$1.25 $30.01to $40.00 $5.00
$5.01t0 10.00 ...$2.00 $40.011t0 $50.00 .86.00
$10.01 to $20.00 . 33.00 $50.01 and above . $7.50
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$20.01 10 $30.00 .34.00
] SORRY, Na orders accepted outside of USA and
] Canada

] Total pnce of merchandise $
I Shipping (see chart: s__
Subtotal $
I Sales Tax (NYS only) $
Total Enclosed S
I Name
] Address
1ciy State p
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professional and technical organizations,
are earned each time a Heathkit course is
taken and the optional final exam is suc-
cessfully completed.

Homeworks by Heathkit is free upon re-
quest from Heath Company, Department
350-048, Benton Harbor, Ml 49022.
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HANDBOOK OF SMALL STANDARDIZED
COMPONENTS: Master Catalog 757

from Stock Drive Products

More than 24,000 small, off-the-shelf drive
components—in both inch and metric
sizes—are featured in this 768-page book.
It features 55 pages of new components,
primarily mini-HTD timing belts and pulleys
that offer curvilinear deep-tooth profiles.
The catalog is divided into nine product cat-
egories, each with its own photographic and
descriptive index. The products include belt
and chain drives, gears, speed reducers,
motors, couplings, universal joints, flexible

shafts, bearings, fasteners, and vibration
mounts. Several unique components, such
as constant-force springs, splined bush-
ings, and industrial “V” guides are also fea-
tured. Every component is identified using
an alphanumeric coding system that is ex-
plained in the catalog. The book also in-
cludes a section that contains useful
technical tables.

The Handbook of Small Standardized
Components: Master Catalog 757 is avail-
able for $5.95 from Stock Drive Products,
2101 Jericho Turnpike, New Hyde Park, NY
11040.
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to database management with Paradox 3.0
in this book, which is written especially for
business users who want to master the fun-
damentals in the shortest possibie time.
The easy-to-follow tutorials will have new
users doing useful work almost imme-
diately. It shows them how to start the soft-
ware and create the first data table, enter
and edit information, sort and reorganize
the table, create tabular reports, produce
mailing labels and other custom printouts,
and query the database for selected infor-
mation. The book also provides an introduc-
tion to multitable, relational database
management, via a complete sample ap-
plication that involves multiple related data
tables, queries, and reports. Additional top-
ics include using special Paradox tools to
simplify day-to-day housekeeping, tech-
niques for ensuring accurate data entry, and
using time-saving Scripts to automate rou-
tine operations. Throughout the text, prac-
tical business examples are used.

The ABC's of Paradox is available for
$18.95 from Sybex Inc., 2021 Challenger
Drive, Number 100, Alameda, CA 94501.
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USING PFS:FIRST CHOICE RELEASE 3
by Gail Todd

PFS:First Choice is an integrated software
program, which means that it has several
applications and that those applications all
work together. This book covers the pro-
gram’s four major application areas: word
processing, spreadsheet, database, and
communications. Each application is dis-
cussed separately, with practical examples
and illustrations, and then readers are
shown how to combine the applications and
how to use advanced First Choice features
such as macros. Experienced users will ap-
preciate the chance to learn how to master
the extensive program features and how to
integrate First Choice with other software
programs, such as WordPerfect, Lotus
1-2-3, Word, and DisplayWrite. Beginners
will appreciate the straightforward text, am-
ple illustrations, and practical approach to
learning, as well as the opening chapter’s
instructions on getting the program in-
stalled and running.

Using PFS:First Choice Release 3 is
available for $22.95 from Osborne McGraw-
Hill, 2600 Tenth Street, Berkeley, CA 94710;
Tel. 415-548-2805.
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THE ABC'S OF PARADOX
by Charles Siegel

Newcomers to database management—
even those who have never before used a
computer—will find a hands-on introduction

THE ELECTRONIC PROJECT
BUILDER’S REFERENCE:
Designing and Modifying Circuits

by Josef Bernard

Here's a book that deserves a prominent




spot on any electronic hobbyist's shelf, for a
couple of reasons. First, it's filled with infor-
mation and advice intended to make projact
building less frustrating and more reward-
ing. Second, author Joe Bernard’s trade-
mark combination of technical expertise,
jargon-free writing, and easy-going
humor—which should be familiar to all you
GIZMO readers—makes it a pleasure to
read.

Not just a recitation of facts and figurss,
this book explores the how's and why’s be-
hind electronics theory. It explains how all
the laws and formulas relate to reai-life ap-

\\t\\
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JOSEF BERNARD

plications, and answers some nuts-and-
bolts questions, such as “Why are there so
many different kinds of resistors?" and
“How do | choose a current-limiting re-
sistor?” The idea is that by understanding
not just what to do, but why to do it, the
reader—regardless of his level of experi-
ence—will be better prepared to design,
build, customize, and troubleshoot his own
projects. That philosophy can be applied to
constructing the projects presented in the
book, to customizing them, or to building
the projects found in the pages of Popular
Electronics.

The Electronic Project Builder's Refer-
ence: Designing and Modifying Circuits is
available for $14.95 from Tab Books Inc.,
Blue Ridge Summit, PA 17294-0850; Tel.
1-800-233-1128.
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CABLE-TV
|
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BONANZA!

ITEM

HAMLIN MCC 3000 36 CORDED REMOTE CONVERTER (Cti .t only)

PANASONIC WIRELESS CONVERTER {our best buy)

STAR GATE 2000

'JERROLD 400 COMBO

JERROLD 4100 HAND REMOTE CONTROL

"JERROLD 450 COMBO

"JERROLD 450 HAND REMOTE CONTROL

JERROLD SB-ADD-ON

'JERROLD SB8-ADD-ON WITH TRIMODE

"M-35 8 COMBO UNIT (Ch 3 outpu! onlyt

"M-358 COMBO UNIT WITH VARISYNC

"MINICODE (N-12)

"MINICODE (N-12) WITH VARISYNC

‘MINICODE VARISYNC WiTH AUTO ON-OFF

ECONOCODE tminicode substitute

ECONOCODE WITH VARISYNC

"MLD-1200-3 1Ch 3 output)

"MLD-1200-2 (Ch 2 output}

“ZENITH SSAvI CABLE READY

INTERFERENCE FILTERS (Ch 3 oniy:

"EAGLE PD 3 DESCRAMBLER (Ch 3 output only:

"SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER

EXPERIMENTAL ANTENNA TOPICS
by H.C. Wright

Ever since Marconi's first demonstrations of
radio communications almost a century
ago, researchers have been experimenting
with antenna design and performance. This
book is designed to help home experimen-
ters to build their own antennas, and per-
form tests and measurements on those
antennas, using inexpensive, easy-to-find
materials. To encourage the trial-and-error
philosophy that often leads to innovation
and discovery, it focuses not on expensive,
store-bought antennas and test equipment,
but on devices assembled using only sim-
ple tools from everyday household items—

‘CALL FOR AVAILABILITY

Output

Quantity Channel

SUBTOTAL
Shipping Add
$32.00 per unit
COD & Credit

Cards — Add 5%
TOTAL

California Penal Code #593-D forbids us
from shipping any cable descrambling unit
to anyone residing in the state of California.

Prices subject to change without notice.

PLEASE PRINT
Name
Address
State Zip.

O Cashier's Check O Money Order
Acct #
Signature

____City
Phone Number ( )
0O cob 0O visa

Exp. Date

O Mastercard

FOR OUR RECORDS:
DECLARATION OF AUTHORIZED USE — |, the undersigned, do hareby declare under penalty of perjury
that all products purchased, now and in the future. will only be used on cable TV systems with proper
authonzation from local officials or cable company officials in accordance with all applicable federal and
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIvIL
PENALTIES FOR UNAUTHORIZED USE.

Dated: Signed:

(818) 716-5914 - No Collect Calls + (818) 716-5140

© Copyright 1987 PACIFIC CABLE CO., INC.

Pacific Cable Company, Inc.
7325 RESEDA BLVD., DEPT. # P-7+« RESEDA, CA 91335

0661 AINr

~



@  POPULAR ELECTRONICS

Electronics Library

including cardboard, cooking foil, plastic
bottles, and tin cans. The antenna projects
include the “Abe Lincoln,” crossed-field,
doubly-fed-coax, frequency-independent,
loop-and-frame, and sky-wave antennas.
Also presented are tests and measure-
ments for interference, gain, efficiency,
matching and balancing, thermal noise,
and the skin effect. The text is supported
with numerous diagrams and charts.

Experimental Antenna Topics (order no.
BP278) is available for $7.95 (including
shipping and handling) from Electronic
Technology Today, Inc., P.O. Box 240, Mas-
sapequa Park, NY 11752-0240.
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more than 70 graphics programs presented
in the book is available for $29.95 (plus
$3.00 shipping and, for California residents,
6.5% sales tax) from Comprehensive Soft-
ware Support, 2316 Artesia Bivd, Suite B,
Redondo Beach, CA 90278; Tel.
213-318-2561.
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GRAPHICS PRIMER FOR THE IBM PC

by Mitchell Waite and
Christopher L. Morgan

This comprehensive, fuli-color book pro-
vides step-by-step instructions for creating
dynamic graphics displays on an IBM PC. It
is designed to help the reader master his
system’s graphics commands to produce
effective color graphics for business, edu-
cation, and entertainment applications. In
clearly written text the book demonstrates
how to design and produce charts, maps,
forms, animation sequences, games, and
even two- and three-dimensional pictures.
The fuli-color illustrations help the reader

GRAPHIES rraner Fok THE

1BM PC

understand how the PC “works” its screen,
and demonstrate the color capability of the
IBM PC. Every graphics command in IBM
PC Advanced BASIC is covered, including
the new graphics commands available in
BASIC version 2.0. For each command,
several illustrations are provided to illustrate
the syntax of the command and how it is
used. Combinations of several graphics
commands, and of graphics and non-
graphic commands, are also covered, with
suitable examples.

Graphics Primer for the IBM PC is avail-
able for $24.95 from Osborne/McGraw-Hill,
2600 Tenth Street, Berkeley, CA 94710; Tel.
415-548-2305. A diskette that contains

DOS, WORDPERFECT & LOTUS
Office Companion

by Robert W. Harris

Millions of PC users rely on DOS, WordPer-
fect, and Lotus 1-2-3 in their work, and this
book is a single desk reference for all three
of those popular business-software pro-
grams. Designed to see users through the
problems they face daily, the book provides
operating tips, techniques, and strategies
for all DOS versions, WordPerfect versions
through 5.1, and Lotus 1-2-3 versions
through 2.2.

The book is divided into three com-
prehensive sections with step-by-step tu-
torials, and tips and shortcuts that are not

D08 WordPerfect & Totus

OFFIEE EOMPANION

found in manufacturer’s reference manuais.
To avoid intimidating readers, it is written in
plain English, with no technical jargon. The
author aims to teach readers as much as
possible in the shortest time, and offers the
practical advice needed to help them take
control of the three business-software pro-
grams. Beginners will appreciate the friend-
ly, non-technical approach, and more
advanced users Will enjoy having the basic
commands at their fingertips for quick refer-
ence. ‘

DOS, WordPerfect & Lotus Office Com-
panion is available for $19.95 from Ventana
Press, PO. Box 2468, Chapel Hill, NC
27514.
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League (ARRL), this book covers operating
techniques, system analysis, propagation,
microwave antennas, transmission lines
and components, microwave semiconduc-
tors, and valves. The presentation of micro-
wave theory and practice is largely non-
mathematical. The book also contains a
collection of practical designs that evolved
from the Radio Society of Great Britain's
(RSGB)—the ARRL's British “sister organi-
zation"—publications, Radio Communica-
tion and Microwave Newsletter.

RSGB Microwave Handbook: Volume | is
available for $35.00 (plus $4.50 shipping
and handling) from The American Radio
Relay League, 225 Main Street, Newington,
CT 06111.
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CMOS/TTL DIGITAL SYSTEMS DESIGN
by James Buchanan

Aithough today’s commercial TTL and
CMOS IC’s allow design engineers to
achieve higher system-operating speed,
there's a price to pay for that speed: Logic
design cannot be independent of electrical
and mechanical design. That means that
the electrical interconnection systems must
be extremely efficient, and that noise, inter-
connection impedance, transient current,
crosstalk, ground upset, and power loss
problems are not only more common, but
are also more difficult to solve.

This book is a practical guide to the elec-
trical design of high-speed digital systems.
It provides tested shortcuts and techniques
and a variety of solutions to the common
problems associated with advanced Schott-
ky and CMOS systems. Based on a course
given to Westinghouse digital designers, it
presents “real world” design strategies.
Every aspect of the design process is cov-
ered, from logic families and circuits
through specific techniques for noise reduc-
tion, clock distribution, and the high-fre-
quency power and signal interconnections
required in high-speed digital systems.

CMOS/TTL Digital Systems Design is
available in hardcover for $44.95 from
McGraw-Hill Publishing Company, 1221 Av-
enue of the Americas, New York, NY 10020;
Tel. 800-2-MCGRAW.
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RSGB MICROWAVE HANOBOOK: Volume |
edited by M.W. Dixon, G3PFR

The first of three informative volumes avail-
able from The American Radio Relay

RS-232 INTERFACE AND MONITORING
EQUIPMENT

from B&B Electronics

This 20-page brochure provides an instant
reference and guide to the RS-232 interface
and monitoring equipment manufacture
and sold directly to users by B&B. Catal
#12-1990 features new converters for in
(Continued on page 1 ¢




One-of-a-kind training lets you explore the technology that’s rapidly shrinking our world

Now!Prepare for a money-making
new future in telecommunications—today’s
high-growth electronics career field

With NRI training
You build a com
plete telecom-
munications
system.
o

Go on line to “talk’ to
vour NRI instructor.
take final exam by
computer link

Now you can get a fast start
in an exciting career as today’s
in-demand telecommunications
technician with NRI's new at-home
training. Experience firsthand the
power and excitement of telecom-
munications electronics as you build
your own telecommunications system
and become part of NRI's exclusive
operating network, interacting with
your instructors, fellow students, and
even industry experts.

\J news, weather, sports encyclo-
pedias, newsletters, catalogs, and user groups.
In no time at all, you have a complete
understanding of the telecommunications
technology that's taking the world by storm.
And better yet, you have a head start on a
money-making new future as today’s fully-
trained telecommunications technician.

Send today for
your FREE 100-page catalog

You move on to learn about satellite
and cellular technologies, analog and digital
switching systems, electronic telephone
products and networks, voice, video, and
data services, and more. From the ins and outs
of a variety of residential telephones to the
inner workings of centrex systems and PBX
products. . . from the widespread digital
applications of today’s local area networks
(LANS) to the voice, video, and data services
of tomorrow’s integrated services digital
networks (ISDNs), you cover the complete
range of telecommunications technology. But
your NRI training doesn’t stop there.

Some of today’s hottest jobs in electronics are
in telecommunications, where the explosion
of new technologies is transforming the
worldwide computer and telephone network
into a multibillion dollar high-tech hotline for
new communications services.

Fax. . .fiber optics. . .satellites. . .
microwaves. . . voice messaging. . .telecon-
ferencing. . . electronic mail. . . these and
other futuristic communications services are
making it possible for voice, video, and data
messages to travel instantly across the country
and around the world—and create unlimited
opportunity for you as today’s trained
telecommunications technician.

NRI's 100-page, full-color catalog describes
every aspect of NRI's hands-on training in
Telecommunications Technology, as well as
at-home training in microcomputers, elec-
tronic music, secvrity electronics, robotics,
and other high-tech career fields. Send today
for your FREE copy!

If the coupon is missing, write to NRI
School of Electronics, McGraw-Hill Continuing
Education Center, 4401 Connecticut Avenue,
NW, Washington, DC 20008.

1BM is a registered trademark of International Business Machines
Corporation

Hands-on experience with your own
telecommunications system gives you
real-world, in-demand skills

At just the right moment in your training,
you receive your Packard Bell computer—
yours to train with and keep. Step-by-step,
through a series of carefully planned

Now NRI's ready to get you started

demonstrations and

with hands-on training built around an IBM experiments. you r
XT-compatible computer, modem, breakout B i | G2 r: |
board Pl ) “F)’ ol let;nY (rfﬂ ou transform your com- Electronics :,1 i
‘Oar » telephone, Hber Opcs 1ab. and puter into a state-of- | McGraw-Hill Continuing Education Center .‘}ﬁ . |
communications software you train with the-art telecommu- | 4401 Connecticut Avenue, NW Washington, DC 20008 . |
and keep. nications device, I v, |
: ¥ CHECK ONE FREE CATALOG ONLY

Complete coverage of the latest advances CO(TI!’ICd‘F W“(‘i‘ modem g Dt e 1

in telecommunications technology :u.l (.C lFaIC commu- I e ecommumcat"ons echnology o B I

epares you to succeed nications software. [[J Computers and Microprocessors - Security Electronics
prep y You use your I [J Robotics Technology [] Cellular Telephone I

Your training starts with an exciting system to go on line I O tvwvideo/Audio Servicing [ Computer Programming |
hands-on introduction to the fundamental and “talk” to your | O Blectronic Music Technology [ Basic Electronics |
electronics at the heart of today’s telecom- instructor, take your | |
munica[ions.technology. Using the specially final exam via com- | Nome (please print) e |
selected equipment and test instruments puter link, correspond I I
included with your course, you actually with other students, e
build and experiment with the wide range and access information | |
of analog and digital circuits found in services anywhere in | ChyiSawzip eceediied Member, National Home Sty Councl T |

advanced telecommunications systems.

the country for on-line
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Electronics Library
(Continued from page 8)

dustrial-control enclosures, including a
four-channel R$-232/RS-232 optical iso-
lator, a four-channel RS-232 to RS-422/485
converter, and an RS-232 to current loop
converter, as well as new industrial-convert-
er power supplies. These converters are on
printed-circuit boards that fit rigid PVC
“Snaptrack” mounting racks, or can be di-
rectly panel mounted. Catalog #12-1990

B:B

ELECTROMICS CATALDD

Catslog #12-1990

e e

also features B&B’s full line of RS-232 con-
verters, switches, jumper boxes, data split-
ters, adapters, modem-security devices,
multiplexers, Breakout |l software, cable as-
semblies, surge protectors, technical pub-
lications, and more.

RS-232 Interface and Monitoring Equip-
ment: Catalog #12-1990 is free upon re-
quest from B&B Electronics Manufacturing
Company, 4000P Baker Road, P.O. Box
1040, Oftawa, IL 61350; Tel 815-434-0846.
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out on some money-making opportunities,
according to the author of this book. Init, he
describes several kinds of businesses that
can be run from the home, and how to make
those businesses successful by marketing
them properly.

The easy-to-read book stresses moon-
lighting as a low-risk strategy for starting a
new business, and presents a no-non-
sense, down-to-earth, pragmatic approach
to the problems of getting your business
running. It describes four ways to earn
money faster, and warns of four common
pitfalls that can lead to long hours and low
earnings. The step-by-step approach
shows how to obtain a competitive edge
and, perhaps, turn your moonlighting into a
lucrative, full-time enterprise.

Make Money Moonlighting! is available
for $9.95 (plus $2.50 shipping and han-
dling) from the American Institute of Com-
puter Technology, 30 North Raymond
Avenue, Suite 714, Pasadena, CA 91103;
Tel. 818-793-8429.
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MILITARY STANDARDS LISTING
from Seastrom Manufacturing Co., Inc.

In this brochure. more than 130 listings of
AN, NAS, M, M&, and USAF Standards are
identified for immediate shipment from
stock. Most variations and dash numbers
are also available for prompt pricing and
shipping.

The MIL Standards listing is available at
no charge from Seastrom Manufacturing
Co., Inc., 701 Sonora Avenue, Glendale, CA
91201-2495.
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POPULAR ELECTRONICS

MAKE MONEY MDONLIGHTING! The 4 Best
Ways to Earn Money With Your Computer
and the 4 Traps fo Avoid

by John R. Mortz

If you're using your computer only to play
games, balance your checkbook, or write
an occasional letter, you could be missing

NOW HEAR THIS! Electronic
Eavesdropping Equipment Design

by Winston Arrington

Called “intelligence gathering” when it's
done by the police, the FBI, or the CIA—but
more commonly known as "bugging”"—
electronic surveillance is becoming in-
creasingly prevalent in our society. It's used
by suspicious spouses in the midst of di-
vorces, by businessmen trying to keep
ahead of competitors, by private inves-
tigators, and by all sorts of government
agencies. This book allows electronics hob-
byists to get in on it, too.

Reserving moral judgment—but present-
ing some legal information, including parts
of the 1968 “Title 3: Wiretapping and Elec-
tronic Surveillance” act—the book provides
complete schematics for 58 electronic sur-
veillance devices, of all levels of complexity.
Those schematics are accompanied by
clearly written instructions, parts lists, and
photographs.

The book includes an array of telephone
bugs and transmitters, a carrier-current
unit, an infrared transmitter, a wireless mi-
crophone, and a laser transmitter. Separate
chapters are devoted to subcarrier devices
and receivers. The book provides the read-
er with information on converting tape re-
corders to slow speed and listening through
walls—and, not surprisingly, on debugging.

Now Hear This! Electronic Eavesdrop-
ping Equipment Design is available for
$30.00 (plus $4.00 shipping and handling)
from Winston Arrington, 7223 South Stony
Island Ave., Chicago, IL 60649.
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UPGRADE!
from JOR Microdevices

With PC technology advancing rapidly—
and with the price of new equipment keep-
ing pace—owners of older equipment face
the dilemma of how to get better perfor-
mance without replacing their entire sys-
tems. This 16-page booklet demonstrates
how easy it is to upgrade your old personal
computer, and gives step-by-step instruc-

Dovn't trash
your ofd FC-

tions for how to do so. It is filled with cost-
effective alternatives in the form of mother-
boards, memory upgrades, power supplies,
VGA cards, disk drives, and modems. The
flyer also includes a series of technical-ad-
vice columns written by JDR's chief engi-
neer, Derick Moore. Product descriptions
describe the differences in components and
capabilities among models in the IBM-com-
patible line, and the advice columns illumi-
nate the impact of those differences.

The Upgrade! brochure is free upon re-
quest from JDR Microdevices, 2233
Branham Lane, San Jose, CA 95124; Tel.
800-538-5003, Ext. 554.
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NATIONAL REPEATER GUIDE
from Personal Radio Steering Group

The General Mobile Radio Service (GMRS)
is one of the fastest growing private land
mobile-radio services, providing valuable
information about everything from tourist fa-
cilities to motorist aid and emergency ser-
vices. (For example, travelers in Orlando,
Florida have access to detailed information
about the repeater operations on many
GMRS channels conducted by Walt Disney
world.) Many GMRS repeater systems are
operated by non-profit community-service
radio teams and user cooperatives; others
are run by local-government agencies and
quasi-governmental services whose as-
sistance might be needed by licensees
while passing through the area. New GMRS
licenses are available only to private individ-
uals for their personal, family, and business
communications.

The National Repeater Guide lists more
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than 1100 GMRS repeater systems and
monitoring watches in all 50 states, the Dis-
trict of Columbia, and Puerto Rico. Many
listings include signaling data and station
characteristics as well as contact names,
addresses, and telephone numbers. The
guide also features an extensive introduc-
tion to, and tutorial on, GMRS history and
capabilities. It is published by the Personal
Radio Steering Group, a national service
organization for GMRS licensees that also
publishes the monthly GMRS users news-
letter, Personal Radio Exchange.

National Repeater Guide is available for
$10.00 (postage included), or is free with a
$30.00 newsletter subscription, from The
Personal Radio Steering Group Inc., P0.
Box 2851, Ann Arbor, Ml 48106; Tel. 313-
MOBILE-3.
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The 1990 Crystal and Clock Oscillator
Catalog is free upon request from
Pletronics, Inc., 9026 Rooseveit Way, N.E.,
Seattle, WA 98115; Tel. 206-523-2350.
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ELECTRONIC TEST ACCESSORIES

from ITT Pomona Electronics

Five new product groups—including IC test
clips and digital-multimeter test-lead kits—
are featured in Pomona’s 138-page 1990
Electronic Test Accessories Catalog.

Products in ten major categories are easy to
locate via a handy index and selection
guides. Also included in the catalog are a
selection of cables and jumpers. boxes,
plugs and jacks, connectors, adapters, sin-
gle-point test clips, static-control devices,
and much more.

The 1990 Electronic Test Accessories
Catalog is free upon request from ITT
Pomona Electronics, 1500 East Ninth
Street, Pomona, CA 91769, Tel.
714-623-3463. [
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CRYSTAL AND CLOCK OSCILLATOR CATALOG
from Pletronics Inc.

Pletronics' broad range of quartz crystals
and clock oscillators are featured in their 20-
page 1990 catalog. Scores of combinations
of packages, frequencies, tolerances, sta-
bilities, operating temperatures, and ap-
plications are listed in the fully illustrated
brochure. The features, specifications, and
dimensions are clearly depicted, along with
an extensive list of standard frequencies for
each product family. Specification guides
for both crystals and oscillators are pro-
vided as well.

“Fve done all that I can do—I think
ir's time to pull the plug.”

Digital Storage Scopes

* DC to 100MHz
+ Dual Channel

HITACHI SCO;ES AT DISCOUNT PRICES

VC—GOE{S ZOMS/i
2K Word Memory

32349 00

Advanced storage funclions creata new dimensions In

DC to 20MHz
Dual Channe!

V-1060
List $1585

* Delayed Sweep
« CAT Readout

= Swasp Time

= Autoranging
 Trigger Lock

s 1 359 * 2mV Sensitivity

such as one shot coservation, fiicker frae display,
bngNt display for even high speed event. trace observation
for low speed event, hard coy by piotter and data output 1o
computer.
VC-6045 100MHz 40MS/S 4K word Memory cap  (call)
Alf Hitach' scopes Inciude probes, schematics, and Hitachi's
3 year woridwide wamanty on parts and [abor. Many acces-
5005 Bvailabio fof ail SCOPOs

$375
MO0-1251

= 8" CRT
* BuiltIn

40MHz D
4DMHz . 1mV se
60MHz

100MHz
100MHz
150MHz

.. 1mV sens, DCOﬂw\VonMooaYnst Ah Mag

L Imy um Delayed Sweso
Offsat,

FREE DMM

with purchase of
ANY SCOPE

SCOPE PROBES
component testes | P-1 65MHz, 1x, 10X $19.05
TV Sync P-2 100MHZ. 1x. 10x  $23.95

T Readout, vk
- 2mV 2an, Delayod Swseo CRT Raadout
.. 2mV sans. Dalayed Sweep, CRT Readout. Cursor Meas

T 1mV sans, Delayed Sweop, CAT Readaut, DVM, Counter
. 1mV sans. Delayad Sweep. Cursor Meas. DVM, Counter

PRICE

35MHz Dual Trace Oscilloscope

M0-1252

* High luminance 6 CRT
« 1mV Sensitivity

« 6KV Acceleration Voltage
+ 10ns Rise Time

¢ X-Y Operation * Z Axis

= Delayed Triggering Swaep|

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

PRICE BREAKTHRU True AMS 4%

Multimeter wl!h |qullal Capacitance Meter

on Auto Ranging OMs || MM Digit
1 310 M-7000
choose $135

from:
05% DC Accuracy
MOM-1180 1% Resistance

524.95 with Freg. Counter

Tr-n-lnor Tutu
$55 CM-1500

| Reads Volts, Ohms,
Current, Capacitors,

= Transistors and
Dlodes with case

CM-1550
$58.95

9 Ranges
.tpf-20,000utd
5% basic accy
Zero control
with case

Digital LCR Mater

i LC-1801

$125

Meaaurss
Colis 1uR-200H
Caps .1pf-200ut
Res .01-20M

MOM-1 and deluxe case
927,05 Bench DMMS

MDM-1182
$29.95

-3 1/2LCD Dispiay

* 27 Functions

+ Auto Manual Ranges

- Audible Continufty

- Data Hold {MDM-1182)

+ 1% Accuracy (MDM-1181)

M-3500 M-4500
JVz dlqu $125 4v: d]gl( $175
ccy

AC Current Meter | Sold

ST-1010
$69.95
1000 Amps
Data&Peak Hold
8 Functions
Deluxe Case

436 SHOWN

oriess Breadboards

1 0430
| 1.100 pins $15|
9434
2,170 pins $25|
| 2,880 pins $35

All have color
coded POSts

AC Clamp-On
Current Adapter

Soidering Station Color Conver: ence Generator
Temperature Controfieg $G-200

P 599 a

\_._X D\onal display
Finest in tha induslry i

900?
oot tp
Overhoal protect [§ 10 rock steady patterns

$69.95

10MHz Oscilloscope
§-3000
$275

10MHz DC or AC
Triggered Sweep

tod Verl & Ho
Reads Volts & Freq

Fits mosi
dignal muttimeters

Temperature Probe

o M-10CF
- ’ $29.95
Semicondudor

-58F-302F

Wide Band Signal Generators

$6-9000  $129
AF Freq 100K-450MHz
AM Modulation of 1KHz
Varlable RF output

$G-8500 with Digital Display
and 150MHz bulitin Freg Cir $249

TRIPLE POWER SUPPLY XP-620
T = ’

Containg ail the desired features for
doing expariments Features short
circull protection ail suppiles

assembled $ 65
Kit § 45

210 15V o 14,

210 15V at 1A

(or 4 1o 30V at 1A)
and 5V at 3A

Function Generator

Blox
$28.95

Proviges sine.in.squ wave
from 1Hz to YMHZ
AM or FM capabillly

— 1
#3610 Resistor Blox
47 ohm 1o 1M & 1001

#9620 Capacitor Blox
A7pt to 1&:%0

Digital Triple Powsr Supply XP-765

$249

0-20V at 1A
0-20v at 1A
5V at 5A
Fuily Regulated, Short circult protecied with
2 Limit Cont., 3 Separate supplies

XP-660 with Analog Meters $175

Quad Power Supply

Futly rsquls\ed and
short circuit protected

XP-580
$59.95

2-20V at 2A
12V at 1A
5V at 3a
-5V at.5A

XP-575 without metars $39.95

Four-Function Freg yC ]
- F-100' 120MH

Frequency, Parlod, Totatlze,
Seil Check with Hmh Stabilized Crystat Oven
Oscillator, 8 digit LED display

GF-8016 Functlon Generator

GF-8015 without Freq. Meter $179

with Freq. Counter
$248

Sine, Square. Trlangle
Puise, Ramp, .2 to 2MHz
Freq Counter .1- 10MHz

C & SSALES INC.,

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

1245 Rosewood, Deerfield, IL 60015
(800) 292.7711 (708) 541-0710

LEARN TO BUILD AND PROGRAM
COMPUTERS WITH THIS KIT!

INCLUDES: Al Parts. Assembiy and Lesson Manual

MODEL
MM-8000

$129.00

‘Starting from scratch you buid & Compite system Our Micro-Master

rmrm 106CheS. ynu w writg into RAMs, ROMS and run a 8085
s simites machin ww.IEM PC. You

MII wita the. W xravucuom to tail the BOBS procassor to gt started

and 836 hesa NstruCHons in permanent memory lna 2816 £ PROM

pravious comeuter
wmuamusywmwnummm

15 Day Money Back Guarantee
2 Year Warranty
WRITE FOR FREE CATALOG
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New Products

To obrain additional information on new
products covered in this section from the
manufacturer, please circle the item's code
number on the Free Information Card

e —

maximum. The decoded messages will ap-
pear on the LCD. To practice Morse code,
just connect a telegraph key to the input
jack and start sending code—it will be de-
coded and displayed on the LCD. The com-
pact (3%2x1Vax 5% inches) code reader
runs on 12 VDC. A 115-VAC power adapter
is included.

The Code Scanner (model CSCAN)
costs $189.00, plus $5.00 shipping and
handling. For further information, call Micro-
craft Corporation, P.O. Box 513, Thienville,
W1 53092; Tel. 414-241-8144.
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POPULAR ELECTRONICS

CODE SCANNER

if you'd like to read Morse code but don't
know the code (or are a bit too rusty to follow
high-speed messages), or if you're inter-
ested in deciphering radioteletype (RTTY)
messages, Microcraft's Code Scanner
could be just the thing for you. The portable,
hand-held unit coverts the “dits” and “dahs”
from your communications receiver or tele-
graph key into alpha-numeric characters
displayed on a 32-character, two-line LCD.
The Code Scanner lets you listen in on com-
mercial or amateur Morse-code traffic on
the airwaves, as well as RTTY news dis-
patches, weather bulletins, and amateur-
radio transmissions. There is a built-in
code-practice oscillator; the special prac-
tice mode lets you hear and learn the Morse
alphabet. Besides Morse and Baudot
codes, the unit copies ASCII code from a
receiver or computer.

The. Code Scanner is easy to hook up
using the headphone jack or the external-
speaker jack, and easy to operate. The
mode is selected by pressing a front-panel
push button. When you tune your receiver
until a pitch of 800 Hz is obtained, the Code
Scanner's front-panel LED tuning indicator
will flash in step with the code and the
sound from the internal speaker will be at

CAR SPEAKERS

A recent introduction to International
Jensen’s “Classic Blues’ line of car speak-
ers is the JCX225. This versatile 5%-inch
(130mm) speaker can be installed in do-
mestic or European models; its unique
mounting flange increases the number of
possible installations. The coaxial speaker
has a peak-power handling capacity of 80

watts and continuous power handling of 35
watts. The frequency response is 60 Hz to
20 kHz, and sensitivity is 90 dB (1 watt at 1
meter).

The JCX225 car speaker has a sug-
gested retail price of $79.95. For further
information, contact International Jensen,
Inc., 25 Tri-State International Office Cen-
ter, Suite 400, Lincolnshire, IL 60069; Tel.
800-323-0707.
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LOW-PASS FILTER

Promising dramatically improved shortwave
reception, Electron Processing’s LPF-1low-
pass filter eliminates interference caused
by strong VHF/UHF signals that overload

the sensitive amplifiers inside today’s wide-

coverage, “no tune-up” receivers. |t effec-

tively reduces signals for TV, FM, and two-

way radio stations from the antenna line of
any shortwave receiver.

The LPF-1 connects in the antenna lead
between the antenna and the receiver to
filter out signals on all frequencies above 50
MHz. Signals in the FM-broadcast band are
reduced in strength at least 100 times, yet

R" FILTER

LPF—TF

LM PRES CR TCR PO
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signals below 30 MHz are virtually un-
affected. The device uses a two-stage low-
pass filter network that requires no power. It
is housed in a compact 2 x 2 X 1-inch metal
enclosure with BNC female connectors pro-
vided for easy connection.

The LPF-1 low-pass filter has a sug-
gested retail price of $19.95. For further in-
formation, contact Electron Processing,
Inc., P.O. Box 68, Cedar, Ml 49621; Tel.
616-228-7020.
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EQUALIZER/AMPLIFIERS

Jensen has introduced two models to its
line of equalizer/amplifiers. The compact
model EQA-110is a 10-band graphic equal-
izer with an 80-watt maximum-total-power
amplifier and 16 watts-per-channel RMS
into 4 ohms. Its signal-to-noise ratio is 80
dB (A-weighted) and input sensitivity is
rated at 1 volt into 47 ohms and 100-mV into
10 Kohms. The EQA-110 provides +12-dB

boost or cut at 3, 60, 20, 250, 450, and 700
Hz, and at 1.3, 3, 6, and 12 kHz.

The EQA-77 (pictured) is a 7-band graph-
ic equalizer with a 60-watt maximum-total-
power amplifier and 15 watts-per-channel
RMS into 4 ohms. It has an 80-dB (A-
weighted) signal-to-noise ratio, and its input
sensitivity is rated at 1 volt into 47 ohms and
100 mV into 10 Kohms. lts seven equalizer
controls provide =12-dB boost or cut at 50,
125, 250, and 500 Hz, and also at 1.2, 3.5,
and 8 kHz.

The models EQA-110 and EQA-77 equal-
izer/amplifiers have suggested retail prices

-
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of $137.95 and $109.05, respectively. For
more information, contact International
Jensen, Inc., 25 Tri-State International Of-
fice Center, Suite 400, Lincolnshire, IL
60069; Tel. 800-323-0707.

CIRCLE 104 ON FREE INFORMATION CARD

PC POINTING DEVICE

A compact alternative to the common com-
puter mouse, Alfra’s FELIX pointing device
provides full-screen, precision cursor con-
trol via a movable button that floats on a
one-square-inch control surface. The con-
trol surface sits atop a one-inch-high ped-
estal that measures only 5% x 5% inches
and can be placed to either the right or left of
the keyboard. An on-board microprocessor
translates movements of the floating button
directly into screen coordinates. The device
comes with control software that provides
high-resolution performance of up to 4000
dots per inch, along with time-saving win-
dow-management and control features.
FELIX frees up desk space while giving
users immediate fingertip response that in-
creases throughput and reduces fatigue.
FELIX, which is currently available for the
Macintosh SE and Il lines of personal com-

puters and is under development for IBM
PC’s, offers a greater degree of accuracy
and speed than either mice or trackballs.
The on-board microprocessor interprets the
speed and direction of the floating button,
automatically adjusting the precision to take
into consideration the type of cursor move-
ment—Dbroad-stroke or fine-precision—that
is being used.

The FELIX pointing device has a sug-
gested list price of $169.00. For additional
information, contact Altra, 1200 Skyline
Drive, Laramie, WY 82070; Tel. 307-
745-7538.
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STEREO CLOCK RADIO

The sleek model AS-420 stereo clock radio
from Proton has an optional extension
speaker that adds full stereo sound. The
AM/FM clock radio provides two separate
alarm systems that can be programmed for
different wake-up times, and for low, medi-
um, loud, or gradually increasing volume. A
snooze function grants seven minutes of
extra sleep. The unit’s digital display has

both an automatic light-sensor controland a
manual dimmer to ensure legible readings
in different ambient lighting.

The digitally tuned AM/FM radio, which
has 12 station presets, has a 3-watt ampli-
fier and a 5-inch speaker for rich sound at
any listening level. There is a stereo head-
phone output for private listening, an auxili-
ary input for a tape deck or CD player, an
FM-antenna terminal for an external anten-
na, and a built-in battery system.

THE HOUSE SITTER THAT

Use the keyboard to set v
emergency phone numbers, high
and low temperatures, listen-in
time and more

DOESN’T NEED A KEY

ALERTICANCEL key
cancels automatic dial-out,
allows you to answer phone

WHAT IS kev lets you
listen to function
settings and dial-out
numbers

Use the keyboard to
ask for information

SET key allows you
to change previous
settings

SENSOR ONIOFF key
chooses the functions
to report

ONLY
$129.95

“This is 555-3210. Alert condition is OK. Temperature
is 65°. Electricity is on. Sound level is OK.” Monitoring
your home from work or a vacation spot is made easy
with the Heath/Zenith House Sitter Security Monitor/
Dialer.

Monitors Your Home

When you call, the House Sitter will report on the AC
electric power, the room temperature — comparing it
with high and low limits you’ve already set, loud noises
such as burglar alarms and fire alarms , the unit’s own
battery backup condition, and an additional alert condi-
tion. You can even listen to the sounds in the room

using the built in microphone.

©1990. Heath Company
Subsidiary of Buli Dala Systems, Inc.

Dials Out In Alert Conditions

Set the unit to call out to your office, neighbors’ and rela-
tives’ to announce any alert conditions that are outside
preset limits. Up to four numbers can be programmed.

Order Toll Free 1-800-253-0570

The SD-6230 House Sitter is yours for only $129.95*. To
order, call toll-free 1-800-253-0570. VISA, MasterCard,
American Express or your Heath Revolving Charge card
accepted. Use order code 620-011 .

®
See our full line of electronic products for
our home in the Heathkit catalog — call

-800-44-HEATH for your FREE copy. Benton Harbor, MI

*Price does not include shipping and handling. or applicabie sales tax
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New Products

The optional extension speaker (model
RS-421) has an internal 3-watt amplifier and
a 5-inch full-range speaker. To accommo-
date households that run on diverse sched-
ules, the extension speaker has an
independent alarm with volume, snooze,
and sleep controls, as well as preset-search
function.

The RS-420 stereo AM/FM clock radio
has a suggested retail price of $160.00; with
the RS-241 extension speaker, the sug-
gested retail price is $250.00. For further
information, contact Proton Corporation,
5630 Cerritos Avenue, Cypress, CA 90630.
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SATELLITE RECEIVER

The top of R. L. Drake’s “Series Il Plus” line
of deluxe integrated receiver decoders
(IRD's) is the model ESR1424, which in-
cludes the state-of-the-art VideoCipher |l
Plus descrambler. For trouble-free pro-
gramming, the unit features a full-function
UHF remote control and on-screen pro-
gramming with color graphics. The remote
control also provides access to the “parent-

POPULAR ELECTRONICS

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

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

Secrets
Revealed!

NO Special
ools or
Equipment

Needed.

THE MONEY MAKING OPPORTUNITY
OF THE 1990°'S
IF you are able to work with common small hand
tools, and are familiar with basic electronics (i.e. able
to use voltmeter, understand DC electronics) ’
IF you possess average mechanical ability, and have a
VCR on which to practice and learn. . . .then we can
teach YOU VCR maintenance and repair!
FACT: up to 90% of ALL VCR malfunctions are due to
simple MECHANICAL or ELEGTRO-MEGHANICAL
breakdowns!
FACT: over 77 million VCRs in use today nationwide! |
Average VCR needs service or repair every 12 to 18
months!
Viejo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos and iHustrations) and AWARD-WINNING VIDEO
TRAINING TAPE reveals the SECRETS of VCR mainte-
nance and repair—"real world™ information that is
NOT available elsewhere!
Also includes all the info you'!l need regarding the
BUSINESS-SIDE of running a successful service op-

eyt FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to: Viejo Publications Inc.
3540 Wilshire BL. STE. 310
Los Angeles, CA 90010 Dept. PE

p—ry
[~
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al lock-out” feature, up to 100 audio and 100
video presets, program-name memory, and
a display feature. Programs can even be
selected by entertainment category. De-
pending on the programming source, view-
ers can enjoy discrete, matrix, or digital
stereo sound.

The ESR1424 has a built-in actuator-con-
trol system with pulse interface, allowing
the user to precisely move the antenna to
any of 50 satellite positions with the push of

a button. Operation on either C- or Ku-band
is automatic. The remote control provides
direct satellite access, and satellite posi-
tions are stored in a convenient, non-volatile
memory system. The IRD has a built-in
VCR timer that is programmable for as
many as eight events, selectable audio-
bandwidth filters, and a terrestrial-inter-
ference filter.

The ESR1424 infrared receiver de-
scrambler has a suggested list price of
$1689.00. For more information, contact
R.L. Drake Company, P.O. Box 112,
Miamisburg, OH 45342; Tel. 513-866-2421.
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back and record modes. The tuner has 18
station presets, up/down scan tuning, auto/
manual tuning, and a built-in five-band
graphic equalizer. The wireless remote con-
trols power, volume, mute, tuner scan, and
CD functions.

The MS-450 desk-top audio system has
a suggested retail price of $489.95. For ad-
ditional information, contact Casio, Inc.,
570 Mt. Pleasant Avenue, P.O. Box 7000,
Dover, NJ 07801; Tel. 201-361-5400.

CIRCLE 108 ON FREE INFORMATION CARD

ALL-IN-ONE SOUND SYSTEM

For those who are intimidated by the cost
and complexity of assembling a home-au-
dio system from components, Casio has
introduced the MS-450 desk-top audio sys-
tem. The system includes a compact-disc
player, a dual-cassette deck, a semi-auto-
matic belt-driven turntable, an AM/FM ster-
eo synthesized tuner, a full-function
wireless remote control, and two-way
speaker system. The compact, stream-
lined unit won’t take up too much spacein a
wall unit or book case.

The system combines state-of-the-art
analog and digital audio technology. Its CD
player features horizontal slide-load opera-
tion, three-beam laser pickup, analog and
digital filters, and 2 x oversampling. Its
functions include 16-track programmability,
skip/search in both forward and reverse, re-
peat of one song or the entire disc, and
pause control. The cassette deck allows the
user to record from CD, the radio, or an-
other tape. It offers high-speed dubbing,
continuous play, and auto-stop in the play-

PORTABLE DESOLDERING GUN

The UL-approved Soder-Wick SC-5000
from Soider Removal Company is a com-
pletely self-contained hand-held desolder-
ing gun that conforms with Department of
Defense Specification DOD-STD-2000-1B.
The portable desoldering gun contains a
motorized diaphragm pump that is activated
by trigger touch and that has a 15-liter-per-
minute capacity. That vacuum-pump de-
sign, combined with the device’s suction
nozzle, produces a 0.1-0.2-second arrival
time, with peak vacuum of 600mm Hg. The
gun operates from any 120-volt outlet, and
no factory air hookup is required. The unit
also contains a ceramic heater with built-in
thermal sensor that allows it to be used as a
hot-air blow gun for shrink tubing and heat
checking.

The SC-5000 portable desoldering gun,
with medium tip and standard work-station




stand, costs $422.50. It is also available
with a work station that features an automat-
ic on/off switch for $467.89. The automatic-
on/off work station stand can also be pur-
chased separately for $67.89. For further
information, contact Solder Removal Com-
pany, 1077 East Edna Place, Covina, CA
91722; Tel. 800-767-9425.
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COLOR DOT-MATRIX PRINTER

A narrow-carriage, 24-wire printer from
Tandy, their model DMP 240, features cclor-
printing capabilities and print speeds up to
192 characters per second. With built-in
IBM Proprinter X24 and Epson LQ printer
emulations, the DMP 240 offers high-quali-
ty word-processing and data-processing
modes. In addition, it provides 24-wire
graphics capability at a resolution of 360
dots per inch. The included color motor kit
allows the user to add color text or graphics
simply by installing the optional four-color
fabric ribbon. Using the Epson LQ emula-
tion mode, many widely available software
packages that support printing of up to eight
solid colors can be used.

The built-in, reversible push/pull tractor
feed, which features automatic paper ad-
vance for tear off, handles paper and forms
with equal ease. Fanfold paper and forms

are not wasted, as paper is advanced to the
tear-off position at the end of printing and
automatically returns to the print position
when printing resumes. A “paper-park”
function allows fanfold paper or forms to
remain in the printer while single-sheet pa-
per or envelopes are printed.

The printer provides four letter-quality
fonts—Roman, Sans Serif, Courier, and
Prestige—all in 10, 12, and 17.1 characters
per inch. Font and menu selection, and
other printer features, are controlled via a
front-panel, push-button LCD. In addition,
macro facilities allow the user to store four
different printer configurations in memory.
To allow the continued use of the computer
during printing, The DMP 240 stores up to
8,000 characters in its built-in memory; an
optional 32-kilobyte memory upgrade is

available as well. The printer can be con-
nected to any PC-compatible computer
using the standard IBM parallei-printer port.
The DMP 240 color dot-matrix printer
(catalog no. 26-2839) and optional four-
color ribbon (catalog no. 26-2826), are
available at suggested retail prices of
$549.95 and $29.95, respectively, at Radio
Shack Computer Centers and participating
Radio Shack stores nationwide. For addi-
tional information, contact Radio Shack, A
Division of Tandy Corporation, 700 One
Tandy Center, Fort Worth, TX 76102.
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MARINE EMERGENCY RADIO

A handheld VHF marine emergency radio
from Midland, the “Ready Rescue” model
78-300, is designed for use on any boat,
whether or not that boat is equipped with a
conventional VHF radio. The radio has a
snap-on battery-pack that allows distress
calls to be placed should the boat's battery
fail. Operators have all 55 U.S. channels
available, or the unit can be converted to
cover all 55 international channels or all

Canadian channels. Ten marine-weather
channels provide 24-hour weather reports.
The Ready Rescue’s advanced features in-
clude ETR frequency control for precise
channel selection, fully variable squeich, a
four-stage electronic meter to measure in-
coming signal strength and output power,
instant access to Channel 16, and a noise
filter that reduces or eliminates noise pulses
from boat motors. When operating in-har-
bor, the 78-300 can be switched to low
power to conserve battery strength. It also
features dual-speed up/down channel se-
lection, digital channel readout, and a dou-
ble-layered heat sink for long life.

The model 78-300 Ready Rescue marine
VHF radio has a suggested list price of

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
10570 Humbolt Street

Los Alamitos, CA 90720
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ELECTRONICS
PAPERBACKS

Fractcal Blodoeic

harc i <4 OBP117—PRACTICAL
B 1 ELECTRONIC BUILDING
f BLOCKS, BK-1 ..... $5.75.
Circuits for a number of
' useful building blocks are
presented. Combine these
circuits to build the devices
you need.

'L
o 1o

More Advanced
Power Supply
Projects

0O BP192—MORE AD- p
VANCED POWER SUP-
PLY PROJECTS ..... $5.95.
Topics covered include
switched-mode power sup-
plies, precision regulators,
dual tracking regulators and
computer-controlled sup-
plies.

<4 OBP190—MORE AD-
VANCED ELECTRONIC
SECURITY PROJECTS
,,,,, $5.95. Projects inciude
a passive infra-red detector,
a fibre-optic loop alarm,
computer-based alarms
and an ultrasonic intruder
detector.

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

Electronic
Music
Projects

<« 00 BP74—ELECTRONIC
MUSIC PROJECTS .....
$5.95. Provides a number
of circuits for Fuzz Box,
Waa-Waa Pedal, Sustain
Unit, Reverberation and
Phaser Units, Tremelo Gen-
erator and more.

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

e

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

SHIPPING CHARGES IN USA AND CANADA I

__iu—————————————————————————————————————-——————————J

$0.01t0 $5 00 . .$1.25 $30.01 to $40.00 $5.00
$5.011010.00  $2.00 $40.01 to $50.00 $6.00
$10.01 to $20 00 $3.00 $50.01 and above $7.50
$20.01 to $30.00 $4.00

SORRY, No orders accepted outside of USA and |
Canada

Total price of merchandise 3
Shipping (see chart) . .. ... §
Subtotal .......... . $
Sales Tax (NYSonly) ......... $
Total Enclosed . ............ 3
Name
Address —
City State __. Zp

New Products

$269.95. For further information, contact
Midland International, Consumer Commu-
nications Division, 1690 North Topping,
Kansas City, MO 64120; Tel. 816-241-8500.
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IN-VEHICLE CELLULAR ANTENNA

Designed to be mounted on a window
inside a vehicle, ORA Electronics' CMX760
is a full-featured 3-dB cellular antenna that
requires no outside parts. The “Full Spec-
trum Thru Glass” antenna features unique
ground plane radials that resemble wings,
and has a low SWR and wide bandwidth.
Inside installation reduces the possibility of

P

theft or vandalism, and protects the anten-
na from being damaged in harsh weather or
in automatic car washes.

The CMX760 in-vehicle cellular antenna,
including 12 feet of cable, two TNC con-
nectors, and a limited lifetime warranty, has
a suggested retail price of $99.00. For more
information, contact ORA Electronics, 9410
Owensmouth Avenue, Chatsworth, CA
91311; Tel. 818-772-2700.
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as high as 38,400 BPS, and can support Pin
2, TD (transmit data) and Pin 3, RD (receive
data) RS-232 interface signals. Those sig-
nal can be interchanged using the unit's
DTE-DCE selector switch to allow interfac-
ing to CRT terminals, modems, or comput-
ers. “TD” and “RD” LED’s indicate the unit’s
operating status. Power is supplied by a
wall-mounted transformer.

The transmission cable used to connect
the RS-422 ports together can exhibit dif-
ferent impedances depending on the type
used. The model 63-2 features a two-posi-
tion dip switch used to program termination
to match the cable impedance, which re-
duces reflections and ringing. The imped-
ance can be set to 200, 120, or 75 ohms, or
left as an open circuit.

The model 63-2 interface converter costs
$110.00. For more information, contact Tele-
byte Technology Inc., 270 Pulaski Road,
Greenlawn, NY 11740; Tel. 800-835-3298
(in NY, 516-423-3232).
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INTERFACE CDONVERTER

Telebyte’s model 63-2 RS-232-t0-RS-422
interface converter supports full-duplex
transmission from an RS-232 port while
providing the necessary conversion circuit-
ry to accommodate the differential inputand
output required by RS-422. RS-422, which
was designed to overcome the speed and
distance constraints of RS-232, uses dif-
ferential-signaling techniques to provide the
capability of driving a twisted-pair transmis-
sion line 4000 feet at 38,400 bits per sec-
ond. The model 63-2 can support data rates

HAND-HELD CELLULAR PHDNE

With all the cellular electronics and the
transceiver built into its trimmed-down
handset, Audiovox’s CTX-4500 0.6-watt
hand-held phone is totally portable. it is
small and light enough to be carried in a
briefcase or pocketbook, and can be used
in practically any location. The phone’s
built-in battery system provides eight hours
of standby and one hour of talk time. The
phone comes with a spare battery, and
small, rechargeable, plug-in battery car-
tridges are available optionally. Another op-
tion is a 3-watt base cradle that allows the
phone to be used in a boat, car, or RV. The
CTX-4500 also features 16-digit repertory
memory, end-to-end signaling, last-number
redial, on-air call timers to keep track of
accumulated time and number of cails, and
muiti-city registration.

The CTX-4500 hand-held celiutar tele-
phone has a suggested retail price of
$1,295.00. For additional information, con-

(Continued on page 20)
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Discover Your Gareer Potential In
High-Tech Electronics...Call 1-800-828-7272!

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

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

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

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

A Growing Need For
Trained Professionals!

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

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

Consumer Electronics

Automotive Electronics

Military Heb;vﬂ/bs

offer you the quickest possible path to

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 earns you
credit towards the completion of your
Associate in Applied Science Degree, so
you can work towards your degree in

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

stages. And CIE is the only school that awards you
for fast study, which can save you thousands of
Renowned Faculty. dollars in obtaining the same electronics education

Unlike the impersonal approach of large class- — qn in four-year Bachelors Degree programs!
room study, GIE offers you one-on-one instructional  )1'or write for details today!

help 6 days a week, toll-free. Each CIE lesson is
authored by an independent specialist, backed by

Personal Training From A

you, CIE can get you started with core lessons CIE instructors who work directly with you to Call TOLL-FREE

applicable to alf areas of electronics. As you answer your questions and provide technical assis- 1-8 2 "

advance, CIE makes job opportunities available STED tance when you need it. -800-828-7272!

to you through the bimonthly school paper, &

The Electron. (e—————————— ——— — — — """‘-‘ml:»:_‘%

| CIE World Headquarters

Cleveland Institute of Electronics, Inc.
| 1776 East 17th St., Cleveland, Ohio 44114

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

Apt#

Address

City/State/Zip u

I

|

| Age Area Code/Phone No.

| Check box for G.I. Bill bulletin on educational benefits: O Veteran O Active Duty
|

Mail This Goupon Today! ..

e e s . —— e e e e — — ——— —— — ]

I

I

I

|

|

I

, |
Print Name I
|

|

I

I

|

|

I
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New Products

(Continued from page 18) MULTI-FUNCTION WIRE ANALYZER

A single tester that performs several valu-
able circuit checks—Polytronics’ SureTest
Pro wire analyzer—quickly, easily, and
accurately pinpoints problems common to
electrical circuits, and even pinpoints which
conductor has the probiem. The fully porta-
ble, hand- held instrument tests for current-
carrying capacity with a built-in 15-ampere
load. SureTest applies the load and deter-
mines if the voltage drop is less than 5%, as
recommended by the National Electrical
Code. The unit also checks circuits for volt-
age level, ground resistance, neutral-
ground leakage, false grounds, wiring con-
nections, and operation of ground-fault cir-

tact Audiovox Corporation, 150 Marcus
Blvd., Hauppague, NY 11788, Tel.
516-231-7759.
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cuit interrupter. Intended for use by
electricians, electronic equipment in-
stallers, and anyone who requires reliable
information on electrical circuits, the Sure-
Test Pro does the work of several individual
testers. It features an easy to interpret go/
no-go format, automatic test sequencing,
microchip solid-state circuitry, and a retrac-
table ground pin. Its proprietary circuitry
avoids fuse of defect overheating during
testing. An accessory kit is available op-
tionally.

The SureTest Pro multi-function wire ana-
lyzer has a retail price of $179.95. For more
information, contact Polytronics, 273 Vul-
can Street, Buffalo, NY 14207; Tel.
800-442-3462.
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PORTABLE ALARM

Featuring a built-in flashiight for safety and
convenience, Arkon Resources’ Arkor
Portaguard Il Personal 4-in-1 Guard motion
detector and alarm is intended for use at
home, in hotel rooms, at the office, or any
place where an alarm is needed.

The battery-operated, portable security
device employs a passive infrared sensor
that has a detection distance of up to ten

On Sale Now. o0

Lopular

L
Hlectrop;, MO
Projects, hints and tips, %S"hueg

technology, and much
more—this electronics
hobbyist’s dream-come-
true is packed with the

’ $3.50 4y B
s 395 Canapy

best of the best from the | ‘izt S
pages of iQUEs | oTacRARHY
AN Ay = Wt System
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ELECTRONICS HOBBYISTS
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feet. When the sensor is activated, the
Portaguard Il will automatically sound a
loud buzzer alarm or illuminate the area
with light, depending on the switch setting.
The device can also be used as an emer-
gency hand-held flashlight or as an auto-
matic night light that provides instant
ilumination when motion is sensed—for ex-
ample, when the user gets out of bed at
night.

The streamlined Portaguard |l measures
7 x 2% x 1%2inches and weighs less than
a pound with three “C” batteries instailed.
Those batteries provide approximateiy six

months of power under normal use. The
device comes with a wall-mount holder and
a spare bulb for the flashlight.

The Arkor Portaguard 1l (model PP-300)
has a suggested retail price of $49.95. For
additional information, contact Arkon Re-
sources, Inc., 11627 Clark Street, Suite 101,
Arcadia, CA 91006; Tel. 818-358-1133.
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Popular Electronics REPRINT BOOKSTORE

1 220 Popular Electronics (1990 back issues) $3.50

[1 119 Popular Etectronics (1989 back issues) $3.75
Write in issues desired —

[ 118 Hands-On Electronics (1988 back issues)$4.00
Write in issues desired

[C] 117 Hands-On Electronics (1987 back issues)$4.50
Write in issues desired

[J 116 Hands-On Electronics (1986 back issues)$5.00
Write in issues desired -

[] 115A Hands-On Electronics #6 .......... $5.50

1 115 Hands-On Electronics #5 ........... $5.50
[] 114 Hands-On Electronics #4 ........... $5.50
[J 113 Hands-On Electronics #3 ........... $5.50
[] 112 Hands-On Electronics #2 ........... $5.50
(1 111 Hands-On Electronics #1............ $6.00
[] SP10 Special Projects #10 ... .......... $6.00
['] SP9 Special Projects #9 .. ............. $6.00
[] SP8 Special Projects #8 ............... $6.00
[J SP6 Special Projects #6 ............ ... $6.00
[] SP5 Special Projects #5............... $6.00
[] SP4 Special Projects #4 .. ............. $6.00
[] SP1 Special Projects #1 ............... $7.00

[] EH90 Experimenters Handbook (1990) .. .. $4.00
[] EH88 Experimenters Handbook (1988-89) $4.50
[] EH87 Experimenters Handbook (1987) ... . $5.00
[] HH89 Popular Electronics Hobbyist

Handbook ..................... $4.50
[] 126 Radio-Electronics Annual 1986 .. .. ... $6.00
[] 125 Radio-Electronics Annual 1985 ... . ... $6.00

[] 210 Radio-Electronics (1990 back issues) . . $3.50

[] 109 Radio-Electronics (1989 back issues) . . $3.75
Write in issues desired

[J 108 Radio-Electronics (1988 back issues
Write in issues desired

.. $4.00

] 107 Rad o-Electronics (1987 back issues). . $4.50
Write in issues desired

[J 106 Radio-Electronics {1986 back issues) . . $5.00
Write in issues desired

[J 105 Radio-Electronics (1985 back issues) . . $5.50
(January, February not available)

Write in issues desired

[ 104 Radio-Electronics (1984 back issues) . . $5.75
(December, February not available)

Write in issues desired

REPRINTS REPRINTS
[J 169 Think Tank (133 Circuits).. .. ........ $3.50
[J169A Think Tank Vol. 2 .. .............. $3.00
[] 168A Fact Cards (#1-33) . .. R $4.00
[] 168 Fact Cards (#34-66)............... $4.00
[] 168C Fact Cards (#67-99). ............ $3.50
[J 168D Fact Cards (#100-132) ............ $3.50
[] 167 Desgning With ICs................ $4.00

[1 166 Collected Works of Mohammed Ullyses Fips
(62 pages, April Fools Collection). .. .. $7.50

] 165 How to Repair CD Disc Players. .. .. .. $5.00
[] 164 Modern Electrics (April 1908) ... .. ... $3.00
[ 163 Receiving Satellite TV.. .......... ... $5.00
[1 162 Build Your Own Satellite TV Receiver $5.00
[J 161 Descrambling (Feb., 1984) ..... ..... $3.00
[J 160 New Ideas - 42 Gircuits. .. .......... $3.50

[1 159 Low Frequency Receiving Techniques
Building and using VLF Antennas .. . .. $5.00
[ 158 Electro Importing Co. Catalog

(Circa1918). . . ... ...t $5.95
[]1 157 AllAboutKits .................... $2.00
[1 156 How To Make PC Boards............ $2.00
[1 155 IBM Typewriter To Computer. . ..... .. $2.00
[] 154 How To Repair VCR's . ............. $3.50
[] 150 Pay TV Decoder (1981) ............. $3.00

To order any of the items indicated above, check off the
ones you want. Complete the order form below, include
your payment, check or money order {DO NOT SEND
CASH), and mail to Popular Electronics, Reprint De-
partment, PO. Box 4079, Farmingdale, NY 11735,
Please allow 4-6 weeks for delivery.

If you need a copy of an article that is in an issue we
indicate is unavailable you can order it directly from us.
We charge 50¢ per page. Indicate the issue (month &
year), pages and article desired. Include payment in
full, plus shipping and handling charge. Make checks
payable to Gernsback Publications, Inc.

ARTICLE
PAGES MONTH YEAR
TOTAL PAGES @50¢ each TOTAL PRICE

MAIL TO: Popular Electronics

Reprint Bookstore, PO. Box 4079, Farmingdale NY 11735

SHIPPING CHARGES IN USA & CANADA

$0.01t0$5.00. ............. $1.25 $30.01 t0 40.00 ....$5.00 SDRRY — We only ship to USA &
$5.01t0$10.00...... ... .. $2.00 $40.01 10 50.00 . ...%6.00 Canada
$10.011020.00.......... ... $3.00 $50.01 and above . . . $7.50

$20.011030.00............. $4.00

Total price of merchandise . ........... ... ... .. .. $

Sales Tax (New York State Residents only). . ... ........ .. ... ... i $

Shipping Charge (seechart) ... ... ... .. . ... .. $ B
Name Total Enclosed. .. ........ $ —
Address

City State Zip PE 790

All payments must be in U.S. funds
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Think
Tank

TWO FOR ONE!

was right. A lot of you missed that

puzzle last month, so here’s the an-
swer: He simply asked, "Which is the way
to yourvillage?” If he was talking to one
of the nice chips, he'd get a truthful
answer and would be safe. If it was a
bad chip, the chip would have to lie,
thereby directing him to the safe vil-
lage. See? You have to apply the
powers of deductive reasoning!

And just to keep the old ball rolling,
we have an offering from Dwight Egg-
leston, a retired electrical worker from
Hendersonville, NC. Dwight tells about
the time the foreman explained that
they had to wire a circular night club,
and had ten lighting fixtures that had to
go on the ceiling. The boss explained
that he wanted a symmetrical pattern,
consisting of five rows of lights, with four
fixtures in each row. “But boss,” ex-
plained Dwight, “four times five is twen-
ty, and you only gave me ten fixtures.”

"Dwight,” the boss replied, “You can
do itl"

Dwight dood it. Can you? If you can,
send me your layout. I'll show you how in
the next issue.

We're still looking for good sche-
matics, so if you've got a pet circuit,
please senditin. We'llreward you with a
copy of our Think Tank Book. Make sure
that you draw the schematics clearly
and please indicate all component
values (1 pk 10k, 10 pH, etc) and part
numbers (1N914, 2N3904, MC1458, etc)
directly on the diagram. In addition, it
would also be helpful if you would indi-
cate junctions (connecting points) with
a dot at each point. Omissions of that
nature will disqualify your efforts.

Some Great News! | just came from a
meeting with our Publisher, Larry
Steckler. From here on, we're going to
be publishing not only the best circuits
our readers can come up with, but to
make life alittle easier all around, we're
now going to be accepting “Helps &
Hints” as welll We'll publish them and
reward the submissions with copies of

By Byron G. Wels, K2AVB

the Think Tank book. Now what con-
stitutes a Help or Hint? Any idea that
you've used to make your work in our
hobby easier. Here's an example: Slip a
small rubber grommet over one handle
of your long-nose pliers, slide it all the
way up, and the pliers will automatically
open. The grommet is sufficiently flexi-
ble that you can still apply pressure to
the handles to make the jaws close.

Now if you've been hoiding off be-
cause you can't come up with a circuit
that you think is worthy, you've just lost
your last excuse!

On the down side, I've gotten word
that some of our readers have been
copying circuits from books or other
magazines and submitting them to us
as original. This is called plagiarism and
it's illegal. If the original developer of
that circuit sees it in print here, you can
be suedto a fare-thee-welll Believe me,
it isnt worth going through for a free
book.

I also wanted to remind you once
more about our Think Tank books. Think
Tank Il is now available, and you can
buy it for $3.00. Ask for #169A. And Think
Tank | (#169) is still available at $3.50. if
you order both at the same time, you'll
save fifty cents. The price for both is
$6.00. Please include $2.00 for postage
and handling and New York residents
add applicable sales tax. You can
order from Popular Electronics, Reprint
Book Store, 500-B Bi-County Blvd., Farm-
ingdale, NY 11735,

Now lets see whats been keeping
you people busy all month!

Theft Preventer. "l just blinked my eye
for a second!” According to police,
that's what most people say when re-
porting the theft of a car stereo.
Chances are that you're insured and
will recover the cost of the unit, but the
inconvenience of driving around in si-
lence while you wait for all the paper-
work to be processed is one heck of an
inconvenience.

Most modern units are designed to

pull-out so you can easily remove the
stereo and lock it in your car’s trunk
when you're away from the car. That
word “inconvenience” shows up again.
It's a lot easier to leave the stereo there
and keep your fingers crossed. My cir-
cuit (see Fig. 1) will sound the car’s horn
continuously if anybody removes the
stereo. Once triggered, it can be turned
off only by opening $1, which is con-
cealedunderthe dash. The SCRcan be
any type rated for 25 PV (Peak Inverse
Voltage) at 15 amps or better.

How does it work? Positive voltage
appears across the horn button when
that switch is open. This will be applied
to the SCR's anode when $1 is closed.
But without the positive triggering volt-
age at the SCR's gate, the SCR will not
switch on. Since the gate pin is
grounded to the car’s chassis, it will stay
in the off condition. This grounding
takes place through the stereo unit, so
when the stereo is removed, the gate
pin becomes ungrounded. Resistor R1
supplies a positive triggering voltage to
the gate, activating the SCR. Imme-
diately, the horn sounds and continues
o do so until switch $1is opened. The Test
BUTTON, Switch S2,is an option. If you want
fo, include it as a test for the SCR. So
what do you think By? Have | got a book
coming?

—Armel S. Traje, Aboard the USS Al-
amo

On the way, Amel! | just don’t know
what you're doing with a car on board
a ship. Of course, thinking readers will
realize that this system can easily be
expanded fo protect other valuables in
a car as well.

Versatile Charger. By, | always look for
the circuits you offer and usually find
them useful and all of them interesting.
Although the simple circuit shown in Fig.
2 has proven useful in several of my
projects, it was originally used as a con-
stant-current source for rapidly charg-
ing NiCd batteries. As a matter of fact,
R1 and R3 arent really needed. Resistor
R1 can be chosen to meet your current
needs by dividing 0.6 volt by the current
in amperes. For example, if you wanted
a 20-mA current limit, you would divide
0.6 volt by .02 ampere, which works out
to 30 ohms.

Resistor R2 can have any value from
15K to 100K. Resistor R4 can have a val-
ue ranging between 4.7K to 47K. As the
value of R4 is reduced, current in-
creases and could be used as a fin
adjustment to get just the right amount
of current. A 2N3906 general-purpose



charged from a DC source, and a
pushbutton switch that when pressed,
would dump the capacitors charge

across the NiCd cell.
| built the circuit, connected the NiCd

battery and began pressing the switch
at consistent intervals. After a few min-
utes of push-push-push-push, | decided

to automate my circuit. | used an asta-
ble pulse generator. You can see my

&‘ SCR1
HEPR122C|A  ¢1 ' 2RI

. wﬂT ok CAR STEREOQ
TEXISTING | AR HORN T e * gooao
:CAR HORN | == ¢
CIRCUIT 2 1 ' f |
| O- 4 IiIgl
| 12V |
| HORN CAR | =
! o - | TEST BUTTON
i e L + ircuit i
3 : hd circuit in

Fig. 1. This theft-deterrent circuit—actually little more than an SCR—is designed to use

the existing horn circuit in your car to scare-off would-be burglars.

PNP transistor should be used for Q1: Q2
should be chosen to handle the desir-
ed current and should have a good
gain. For currents up to 100 mA, a pair of
2N3906 units configured as a
Dartington should do nicely, and for cur-
rents up to a couple of amps, try a
TIP125 with an adequate heat sink.

R1
470
2 WATT

N J

o,

a2
TIP125

ouT

Fig. 2. This NiCd-battery charging
circuit, consisting of two transistors and
four resistors, can be modified to shut
down automatically when the battery is

Sully charged.

The unit can be made to shut down
by adding a fransistorized or mechan-
ical switch in series with R4 and ground.
If that addition is made, resistor R2 pro-
vides current fo the base of Q2 to en-
sure shutdown and should be included.

By the way, if you're drawing over 300
mA, take the current in amps, multiply it
by 1.5 and choose the next-higher wct-

tage for resistor R1.

Hope you can chop this to fit, as I'd
like to find out whats in the Fips book!

—Marc Young, Phoenix, AZ

Sorry Marc! We're all out of Fips
books. I'm sending you a Think Tank
book instead. Hope that you like it.

Auto-Cad-Zapper. After leaving a
NiCd battery uncharged for over a
year, | figured itwas time to recharge it. |
hooked it up, but the cell wouldn’t
charge. | remembered a circuit that
would remove internal shorts, and
looked it up. The circuit consisted of a
large-value capacitor, which was

Fig. 3.
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pulses of about 0.1 second in duration
with a repetition rate of about one per
second (1 Hz). While the timer output is
high, the PNP transistor and the SPDT
relay are off and the capacitor charges
through the resistor and the normally-
closed relay contacts. When the timer
output goes low, Q1 furns on, energizing
the relay. With the relay energized, the
wiper (center contact) of K1is pulled to
its lower, stationary contact, dumping
the capacitor’s charge across the NiCd
cell. From there, the process repeats.

I built the circuit, connected the NiCd
cell, furned it on, and let it go. Soon the
battery was charged and has worked
well ever since. I'm not lazy. | just have
better things to do with my time (such
as reading Think Tank) than sitting
around pushing buttons,

—Dwayne Jones, Roanoke, AL

Dwayne, you got me to thinking
about how many other applications
might there be where a switch has to
be constantly operated. What a unique
application this is.

Block Signalling System. | came up

—= 412V

Fig. 3. The Auto-Cad Zapper—a likely companion to the NiCd charge circuit—is
designed to restore NiCd cells to their original charge capacity.

with a nifty idea for my model railroad. |
wanted to put in a working block-sig-
nalling system for that authentic look. |
applied a bit of relay logic and what
evolved was a circuit that is easy to
build and works very well.

A schematic diagram of the circuit is
shown in Fig. 4. Each block signal has
red, yellow, and green lamps to indi-
cate track conditions. A minimum of
three signals are used in a closed-loop
configuration. Any number of addi-
fional signals can be put in place by

simply adding relays. Switches S$1, S2,
and S3 can be any sort of train-detec-
tion switches (reed, micro, etc))
mounted benecath the track and adja-
cent to the signat light.

When $1 is made, relay K1 (a DPDT
unit) energizes via the normally-closed
contacts of K2 and is held in that posi-
tion through one set of its own contacts.
Relay K1's normally-open contacts will
close, applying power to the red lamp
of sienaL 1, the green lamp of sicnaL 2 and
the yellow lamp of the preceding sig-

\

“That plain brown wrapper better be your
electronics correspondence course!”

"It's not a pizza—one of our trucks
backed over your TV-repair lesson.”

by JAK SAHMIPT

“What do you think, Marvin,
does that void the warranty?”’

“It's my TV course from All-America
School.” The parts are Korean; the
computer, Japanese; and the manual, French.”

"“When the company said they’d mail it,
! thought it would be in a box!”’

|
1
)
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nal (in this case, sieNAL 3). When the naxt
switch (52) is closed, K2 energizes and
holds similarly, dropping power to K1's
coil, causing sienaL 1 to change from red
to vellow; siGNaL 2 now turns red and
SIGNAL 3 turns green.

The entire sequence changes in the
same manner from signal to signal, as
each switch is made by a passing train.
Switch $4 is a normally-closed pushbut-
ton switch used to reset the whole sys-
tem by momentarily interrupting the
supply voltage. In my case, lused 6 volts
to power the system, but any DC volt-
age can be used provided that the
lamps and relays are of the same volt-
age rating. Simple as itis, it works just like
the real ones, and | hope it rates a Fips
book!

—Marc Barbani, Granada Hills, CA

Marc, we used to say that if you
scratch an electronics nut, you'll find a
photographer. The way the mail has
been indicating however, it seems that
scratching an electronics nut these
days, reveals a model-train aficionado!
And sorry Marc, we're out of Fipps books. |
sent you a Think Tank book.

Keypad Sequential Switch. | use this
circuit (see Fig. §) to arm the security
system in my home. Ifs a sequential-
type switch that must be sequenced in
the proper order. What's more, it must
be sequenced in the time frame pro-
vided by the RC time constant on tran-
sistors Q1—-Q3. That is to say, when $1 is
closed, C1 begins to charge via the
+ 5-volt supply bus. When S1isreleased,
the charge on C1is bled off through R1,
causing Q1 to conduct.

The length of time during which Q1
conducts is determined by the RC time
constantin that portion of the circuit; for
example, with the values shown for R1

Imagine the possibilities of

quality CCTV camera this size!

Name

Address

The Chinon CX-101 Monochrome

Camera is so small, it can easily fit into

a standard electrical outlet box. its

4.5mm wide lens provides high resolu-
tion images of everything from loading

docks to a baby’s crib—all in lighting
conditions as low as 2 lux. It can even
view highly detailed subjects as close
as 10mm from the lens. The CX-101
uses a composite video signal and a
standard 12 volt DC power supply for
easy hook up to any TV monitor.

CHINON

only $350, postage paid.

O My check or money order, payable
to Chinon is enclosed.
New Jersey residents must add 6% sales tax.
I'd prefer to pay by credit card.

O VISA ([ MasterCard

Card No. Exp.

Signature
Clip and mail to: Chinon America inc.

1065 Bristol Road, Mountainside, NJ 07092
(201) 654-0404
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and C1, the time constant on @1 would
be: 10K x 33 uF = .33 second. The
same holds true for the two other tfran-
sistor circuits (@2 and Q3). And because
the emitter-to-collector circuits of those
three transistors are connected in se-
ries, the entire unlock sequence must
be keyed in before the first RC circuit
has timed out.

If the proper sequence is keyed in
within the set interval, power is supplied

A
tE SIGNAL 3 SIGNAL 2 SIGNAL 1 P
) o,
) "
tq
LED LED i

] é»

W-2Lap

Fig. 4. This model-train Block-Signalling System will give your model railroad operations

a more realistic look.

fo the bounce-free switch (Q4 and its
support components) so thatwhen S4is
pressed, the JKflip-flop toggles, activat-
iNng @5, which in turn energizes the relay.

Although the circuit was originally de-
signed as an external keypad, it can
also be used in any of a hundred ap-
plications where a time-dependant
electronic combination lock/switch is
needed. All transistors are general-pur-
pose 2N2222 units. | hope this qualifies
for a copy of the Fips book!

—Marshall A. Tappe, Shreveport, LA

Sorry about that Marshalll You're just a
bit late. However, | am sending you a
copy of our Think Tank book.

Sound Effects. It aimost happened
by accident, but we connected a pair
of 555’ (see Fig. 7) and came up with a
stable full of sound effects, including
bird chirps, Star Wars, and ambulances!
What we redlly have here is a dual asta-
ble circuit; one running at 1 Hz and the
other at about 100 Hz. Integrated circuit
U1is powered by a 4.75-volt source and
U2 is powered from an 8-volt source.
The entire circuit consumes about 50
mA, and if you use single 9-voit battery

(Continued on page 27)
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¢¢Where can'l
turn for help???

There is a way to get help when you
need it. The American Home Satellite
Association. An organization created
exclusively to protect and enhance your
enjoyment of your satellite TV syster.

Take our toll free “Helpline; for exanple.
From locating satellite signals to locating
a reputable dealer, help is just a phone
call away. AHSA provides educational
videotapes and informative books, too. At
very special member prices.

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

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

yOu can save On premitin services,

superstations and basic programming

services. Enjoy savings on accessories,

equipment, and programming guides, t0o.

You're not alone anymore!

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

[1 Rush my free information kit.
Name

Address

City State Zip

[J Sign me up right away and send
my complete membership kit.
[J Check enclosed for $36 (made out to AHSA)
Billmy OVISA 0O MasterCard
Card #
Exp Date
Authorized Signature

30-day Money Back Guarantee

!

|

Return completed coupon to:
7 American Home
Satellite Association, Inc.,
™ Suite 800, 500 108th Ave. NE,
. Bellevue, WA 98004-5560
Amen_can Homg . Or call Toll Free
Satellite Association  1-800-321-AHSA (2472).

CA
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HAM RADIO
IS FUN!

THINK TANK
(Continued from page 25)

+5V R7 ‘;Z
I 1‘7%_(‘2 " $_+_o OUTPUT
+ : ’ .

o TELT oy It's even more fun for begin-
IN2222 »—I 8: ners now that they can oper-
et ate voice and link computers
d BT 8 just as soon as they obtain
az R E their Novice class license. You
gnza2e FLIP-FLOP | = can talk to hams all over the
world when conditions per-
ﬂ e mit, then switch to a repeater
for local coverage, perhaps

_J_m
_ @ a3 . =~
- I A 2N2222
Qe RS 4.7K

using atransceiverinyourcar
33 10K AAA .

I > o or handheld unit.

= $hR6 2 R4
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Fig. 5. This Keypad Sequential Switch is a simple and inexpensive way to add an
electronic combination lock to your security svstem.

4- ] 8 AA AA
L £ W Wy +3V
J=' o C1 <SR R3 R4
I 2 7 T 47K 10092 200
e u1
R8 555
>
100K i 0SC/TIMER 5: 2.2”(
SPKR1 1 "
1
2 4
jo e
S o3 o RS Y
10 + 2.2K
—e ..I(_‘}A _~AA’._
& LED1 =
\3 Your passport to ham radio adventure is
T TUNE-IN THE WORLD WITH HAM
-~ RADIO. The book tells what you need to
L 1K know in order to pass your Novice exam.
5%25 A Two cassettes teach the code quickly
OSG/TIMER e and easily.
6 A Enclosed is my check or money order for
2 " $19.00 plus $3.50 for shipping and handl-

ing or charge my
{ YVISA( )MasterCard ( ) Am.Express

= Signature
Fig. 6. Built around a pair of 555 oscillatori/timers, this Sound-Effects generator can Acct. No.
produce bird chirps, Star Wars. and ambulance sound effects! Good from Expires

Name
as the power supply, you can use a 20- lapping frequency and sweep, which Address
ohm resistor for the required voltage creates a Star-Wars type sound effect.
drop. ——Fernando Afable, Vancouver, B.C.
With $1 in posiTion 4, the 1-Hz oscillator Canada City State Zip

distorts the supply voltage, thus creat-
ing the ambulance sound. When 1 is
set to PosIMON 2, a bird-chirp sound is pro-
duced, and in positon 3, the VCO is held
on for a longer time, causing an over-

Nice job. Fernando!

Remember to send your ideas, sche-
matics, and Helps & Hints to Think Tank,
Popular Electronics, 500-B Bi-County
Blvd., Farmingdale, NY 11735. ]

PE

THE AMERICAN RADIO RELAY LEAGUE

225 MAIN ST,
NEWINGTON, CT 06111
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SCIENCE PROBE! — the only
magazine devoted entirely to Amateur
Scientists! If you are fascinated by sci-
ence in all its many forms . . . if you
can’t stay away from a microscope,
telescope, calipers, or test tube — we
invite you to share the wonders in every
issue of SCIENCE PROBE! You will
join a community of Amateur and Stu-
dent Scientists who enthusiastically
seek scientific knowledge or fallow 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 involved in a world
of scientific facts, experiments, and
studies pursued by amateur scientists
who are university students, inventors,
academicians, engineers, or office
workers, salesmen, farmers—whose
guest is to probe into the mysteries of
science and reveal them to all.

Plan to become a SCIENCE PROBE!
reader!

Welcome to. . .

PidiE!

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!

:_SCIENCE 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. I am
enclosing $9.95-U.S.A. (Canada: $14.95 U.S.A. Funds)

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

| Name
| Address
I city State ZIP
LAll Orders payable in U.S.A. Funds only. :

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




BUILD A Pl
VLF o
TRANSMITTER
AND
RECEIVER L =

Explore the worid below 10 kHz with this

experimental VLF receiver/transmitter pair

=

8Y CHARLES D. RAKES

frequencies has pushed the usable RF spectrum so far

into the gigahertz range that it is approaching the in-
frared region. However, left behind is a narrow but fascinating
piece of the RF turf at the very bottom of the RF spectrum that’s:
wide open fo pioneering electronic expearimenters.

All frequencies below 10 kHz are considered audio and are
not thought to be a useful medium for wireless communica-
tions—but,don’t You believe it! By duplicating the VLF Transmit-
ter And Receiver described in this article, you'll be able to send:
and ieceive Morse code and remote-control commands over
a distance of a quarter mile or more,

Ore of the more difficult problems facing the VLF experi-
menter lies in building ¢ suitable antenna system. For instance,
a simple ¥-wavelength vertical antenna for 10 meters is small
enough fo be moun-ed to the bumper of the tiniest sport car,
but @ Y-wavelength antenna for 10 kHz would reach about 1
mile high. Of course, there are a number of electronics tricks we-
can play to get us around that limitation. But before we get
bogged down in antenna woes, let’s tcke a look at the VLF
transmitter and receiver circuits.

The Increasing demand for additional communication
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WARNING!! The publisher makes no
representations as lo the legality of
constructing and'or using the transmitter
referred to in this article. The construction
and’or use af the transmitter described in
this article may violate fedoral andior state
|aw. Readars are advised to obtain
independent advice as to the propriety of its
construction and the use thereof based
upon their individual circumstance and
jurisdiction.

VLF Transmitter. A schematic di-
agram of the VLF transmitter is shown in
Fig. 1. The circuit, centered around
three tfransistors and a single 555 os-
cillatortimer, can produce 5to 10 watts
of output power at a frequency of 8 to
10 kHz. The circuit requires an external
15-volt, 1-amp power supply.

Transistor Q2 (a 2N3904 general-pur-
pose NPN unit) is connected in an in-
ductor-tuned Colpitts oscillator. Com-
ponents C1, C2, and L1 determine the
cperating frequency of the oscillator.
Transistor @1 functions as the keying de-
vice to turn the oscillator on and off.
When the base of @1 is tied to ground
through either the key or the auto-send
circuit (more on that Iater), its collector
pulls the base of Q2 to ground, causing
the circuit to oscillate.

The oscillator output at the collector
of @2 supplies the drive signal for the
gate of Q3 (an IRF511 power hexFET).
The drain of Q3 is connected to a tap
on L2 (the transmitter’s tank coil) to
complete the current path to the
positive supply. Inductor L2 allows for
better matching when tuning the trans-
mitter and/or experimenting with dif-
ferent antenna systems. Capacitor C5
is used to tune the tank circuit to the
frequency of the oscillator.

Integrated circuit U1 (the 555 os-
cillatorftimer) is configured as a low-
frequency oscillator, which produces a
1-second on/1-second off output at pin
3 to key on the oscillator through Q1 for
the auto-send beaconsignal. The auto-
send beacon signal is much easier to
locate and identify in a noisy RF en-
vironment than a continuous carrier
signal. The beacon signal also helps
when testing the VLF system for its max-
imum operating range.

An oscilloscope or AC voltmeter can
be connected to the circuit at test point
TP1 to monitor the transmitters output
level during tune up and checking an-
tenna loading.

The VLF Receiver. Figure 2 is a sche-
matic diagram of the VLF receiver cir-
cuit. That circuit—built around a quad

||}——)|+—
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Fig. 1. The VLF Transmitter circuit is built around three transistors and a single 555
oscillator/timer, and requires an external 15-volt, 1-amp power supply. Transistor Q1
functions as a keying device, Q2 is configured as an inductor-tuned Colpitts oscillator,

while Q3 is essentially an electronic switch.

op-amp IC and two transistors, which
work together to select, amplify, and
detect the VLF transmitter’s signal—is
slightly more involved than the transmit-
ter circuit.

The RF signals picked up by the an-
tenna are sent to the tuned input circuit
(consisting of L1 and C4) through either
C1or C2.The tuned RF signal is then fed
through C3 to the input of a high-im-
pedance isolation amplifier (U1-a),
which provides a voltage gain of 1. The
output of U1-a is then fed to U1-b at pin
6, where it is amplified, producing an
output thats up to 50 times the input,
depending on the setting of the RF-
gain control, R15. The output of U1-b is
fed to U1-d, the last RF-gain stage,
which amplifies the signal by a factor of
10.

The output of U1-d at pin 14 is fed to
the input of a simple transistor detector
circuit (centered around 1). The de-
tector circuit supplies sufficient audio-
output power to drive a pair of head-
phones through J1. That signal voltage
is also converted to DC by a voltage-
doubler circuit made up of C8, C9, D1,

and D2. The resulting DC voltage is used
to drive a signal-strength meter (M1)
through transistor Q2 (which is config-
ured as an emitter-follower amplifier).

Because the VLF transmitter sends
out CW signals only, the receiver re-
quires a BFO (Beat-Frequency Os-
cillator). The output of the BFO is mixed
with the incoming signal so that the de-
tector circuit (@1) can supply an audio
tone to the headphones. Op-amp U1-c
and its associated components make
up a tunable oscillator that serves as
the circuit’s BFO.

Building the VLF Transmitter. Since
the circuit isn't complicated and the
layout requirements are non-critical,
you can use just about any construction
method desired. The author’s prototype
of the transmitter was assembled
breadboard style on an 11- x 11- x 1-
inch wood base. Transistors Q1 and 2,
as well as the 555 oscillator/time and
their associated components, are
mounted on a section of perfboard
measuring 4 x 5 inches.

A heat sink made from a piece of Y-
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Fig. 2. The VLF Receiver is built around a quad op-amp IC and two transistors, which
work together to select, amplify, and detect the VLF transmitter’s signal.

inch aluminum (measuring 4 x 5
inches) keeps the hexFET cool. A 1-inch,
90-degree bend at one edge of the
heat sink makes mounting it to the
breadboard a breeze. A 5-lug solder-
terminal strip was mounted to the heat

11

A mujor portion of the VLF transmitter circuit was assembled on a section of perfboard
measuring 4% X 4% inches. The remaining circuit components—switches, coils, Q3 (the
IRF511 hexFET)—were mounted on the wooden baseboard, and wired to the perfbourd-
mounted components.

sink to support R9, R13, C4, and the
jumper wire from the drain of Q3 to the
tapped coil.

Inductor L1 was mounted to the base
with a small aluminum “L” bracket, and
J1and S2 share another similar bracket.

Switch $1 was omitted in the prototype.
Rubber feet are mounted on the un-
derside of the breadboard.

Inductor L2 was wound on a 7%-inch
diameter by 11%s-inch long cardboard
tube that was removed from a large
wire spool, but any similar size non-con-
ductive form will do. The exact coil-form
size or the number of turns used won't
make oo much difference as the coil
will be tuned to the desired frequency
by selecting the value of C5.

In any case, though., its a good idea
to stay as close to the suggested di-
mensions and wire size as possible.
Make a light mark on the coil form at
the locations indicated in Fig. 3, starting
Y inch from the form's bottom edge,
and every Y2 inch until 5 marks are
made. Also make a mark 2 inch down
from the top of the form. At the bottom
mark, drill two holes within Ya inch of
each other. Do the same thing at the
top of the form. Make sure that the
holes are just large enough for the wire
to pass through. Those four holes are
used to keep the coil winding in place.,

Using 18-gauge enamel-coated
copper wire, thread one end of the
copper wire through the two start holes
at the bottom of the form (see Fig. 3)
and start winding the coil. At the first ¥2-
inch mark, make a ¥2-inch twisted loop
in the wire for the first tap. Repeat that
procedure at the next four %-inch
marks to complete the five coil taps,
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Fig. 3. Winding the large transmitter coil (L2 in Fig. 1) isn’t too difficult. Simply mark
the coil form as shown here, drill holes at the appropriate points on the form, and wind it,
making five taps in the coil at the points indicated.

then finish winding the coil. The finished
coil should have about 236 turns.

The coil is then mounted to two 25-
inch lengths of 1%-inch wood-dowel
rods. The coil/dowel assembly is then
mounted to the baseboard. After
mounting the coil/dowel assembly,
seven large Fahnestock clips (or other
spring-tension terminals) are then
mounted to one of the dowel rods. The
Fahnestock clips are used as termina-
fion points for the two coil ends and the
tap connections.

Firing Up the Transmitter.
Temporarily connect Q3's drain to the
middle tap of L2 through a 100-ohm, Y2-
watt resistor, and connect C5 across L2.
The 100-ohm resistor helps to keep Q3's
drain current low during the initial tune
up. Capacitor C5 may consist of a
number of high-voltage capacitors
(with a rating of 800 to 1000 WVDC)
wired in parailel to provide an equiv-
alent capacitor value of about .05 uk
The actual operating frequency of the
circuit isn't oo important, as long as it
falls somewhere between 8 and 10 kHz.

Use an oscilloscope (or AC voltmeter)
to monitor the transmitters output at
TP1. If a frequency counter is handy,
connect it to the emitter of Q2 to keep
frack of the oscillator’s actualt operating
frequency during tune up.

Temporarily connect ajumper across
J, place S2 in the kev position, and ap-
ply power to the circuit; the os-
cilloscope should indicate an output of
1-volt peak-to-peak or more. Adjust L1's
tuning slug for the maximum output,
which should be over 8-volts peak-to-
peak. Remove the 100-ohm resistor
from the drain lead of Q3, connect Q3's
drain lead directly to the coil’s tap, and
fine tune L1 for the maximum output;
you should get a reading of more than
30 volts peak-to-peak.

Next, remnove the jumper from J4, flip
S2 to the auto-senp position, and the
scope should show the beacon’s inter-
rupted output signal. The final fransmit-
ter-output adjustment must be made
using the receiver as a field-strength
measuring instrument, so it will be nec-
essary o lay the transmitter to one side
for now and move on to the receiver.

Building the VLF Receiver. The ma-
jority of the receivers active compo-
nents are mounted on a 3%- by 4%-
inch piece of perfboard, and is housed
inan 8- x 4- x 3-inch metal cabinet to
reduce AC hum and low-frequency RF-
noise pick up. The potentiometers,
switches, meter, jack, and the remain-
ing parts are mounted to the front and
back panels of the cabinet. If you go
the perfboard-construction route, be

. PARTS LIST FOR THE ®
VLF TRANSMITTER

3

"SEMICONDUCTORS

U1—3535 oscillator/timer, integrated
circuit

Q- 2N2906 general-purpose PNP

. silicon transistor

Q2-—IN2904 general-purpase NPN
silicon transistor :

Q3—IRE51 power hexFET

Bi—6-volt Zener diode

RESISTORS
(AN resistors are Y-watt, 5% anits,

undess otherwise noted ) =
R, RE—RIO—0,000=0him
B2, R4 R5—I-ohm g
RA-2200 000-ahm
Ré-—3300-0him
B 7100, 00-ohm i
B H—596 000-ohm
RI2—|-meeohm
R13—I-ohm, [-watt

CAPACITORS '

Cl—00039-wF, W00-WYDC, Mylar
C2—0056-pF 100-WVDC, Mylar
CA—0.27-uF 100-WYDLC, Mylar
Cd 147 -pF, WY D, Mylar
CH- LG -wE, 1000-WYIEDC, see texl
Co-—0.1-wE 100-WYDC, caramic-dise *
C7—47-pF 25-WVDC, electrolytic
CE—300-pF, 25-WVDC, electrolyvtic

§ ety ¥
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ADDITIONAL PARTS AND MATERIALS &

Li—ito-15-mH wariable inductor

L2-—-236-turns of 18-gauge wire on THi- %f
inch form (sec text)

NEI—NIE-2 {or similar) neon lamp

J—Phone jack %

51—-5PST toggle switch ®

52—SPDT rogele switch

Perfhoard materials, wood base. heat
sink. 13-volt power source, Fahnestock #
clips. heavy-gauge hook-up wire,

¥
solder, hardware, etc.

& o e g - o e

sure fo use asocket for the IC, and keep
all interconnecting wires short and
neat. Even at such low frequencies, a
poor wiring job can adversely affect
the operation of the circuit.

To tune the receiver, set R15 fo its mid
point, plug in a pair of headphones,
and turn on the power. If everything is
functioning properly, you'll hear a low-
level frying sound. Move the antenna
toward a fluorescent light fixture that’s
operating and the noise level should
increase considerably.

Now power up the transmitter with S2
in the manual kev position and key on.
Move the receiver toward the transmit-
ter. when M1 indicates a reading of
about ¥a to Y2 of the meters full scale
deflection, adjust L1s slug for a max-




imum meter reading. You will probably
need to keep reducing the gain as you
tune to keep the reading below the full-
scale mark. If the coil’s ferrite slug is all
the way in and the meter reading s still
climbing, add a small capacitor in par-
allel with C4. But, if the meter is still in-
creasing with the slug almost out cf the
coil, remove C4 and replace it with a
smaller value capacitor,

Move the receiver several feet away
and turn on the BFO using $2. Adjust R14
for a pleasant 500- to 1000-Hz tone.
Place S2 in the auto-senp position and
you should hear the interrupted tone
loud and clear.

Experimenting with the VLF Sys-
tem. The real challenge in VLFing is to
find new ways to stretch the usable op-
erating range between the tfransmitter

PARTS LIST FOR THE
VLF RECEIVER

SEMICONDUCTORS

Ul—I1.M324 quad op-amp. integrated
circuit

QI—2N3906 general-purpose PNP
silicon transistor

Q2—2N3904 general-purpose NPN
silicon transistor

D1, D2—IN914 general-purpose small-
signal silicon diode

RESISTORS

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

R1, R2—4700-ohm

R3. R8, R10—I-megohm

R4, R7, R12, R13—10,000-0hm

RS, R6—1000-ohm

R9—470-ohm

R11—2200-0ohm

R14—10.000-ohm, potentiometer

R15—50,000-ohm, potentiometer

CAPACITORS

Cl, C2-—0.01-uF, 100-WVDC, Mylar
C3, C10—0.018-pF, 100-WVDC, Mylar
C4—0.022-pF, 100-WVDC, Mylar
C5-C9—0.1-pF, ceramic-disc
C11—0.0018-p.F, 100-WVDC, Mylar
Cl12—47-uF, 25-WVDC, electrolytic
Ci3—330-uE 25-WVDC, Mylar

ADDITIONAL PARTS AND MATERIALS

B1-—9-volt transistor-radio battery

L1—10-to-15-mH variable coil (see text)

MI1-—0-1-mA meter

J1—Monophonic phone jack

S1, S2—SPDT toggle switch

Perfboard materials, 8 X 4 X 3 metal
cabinet, 96-inch telescoping antenna,
knobs, battery holder and connector,
binding post, wire, solder, hardware,
etc.

The VLF receiver, like its mate (the transmitter), was assembled on a section of

perfooard. but was housed in a metal cabinet. On the front panel of the enclosure, the
author mounted S2 (the 5ro select switch), J1 (the phone jack), meter M1, R14 (the BFO
adjust), and the power switch. Mounted on the rear panel are RIS (the gain control), J!
(the antenna jack), Ll (the tuning inductor), and the antenna.

El.
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Once L2 is completed, it is mounted on
woodeit dowels and the assembly is
mouried to the baseboard.

and receiver. Ask any amateur-radio
operator what is the single most impor-
tant item in their communication sys-
tem and the maijority will tell you that it's
the antenna system, without a doubt.

With the transmitter connected to a
120-foot long-wire antenna (that’s only
about 10 to 15 feet above ground), our
portable receiver picked up the
beacon signal from a distance of over
a quarter mile. That’s not too bad when
you consider that the receiving anten-
na is only an eight-foot vertical. (| won-
der what the range would be if a long-
wire antenna was used instead?)

To select the best tap on L2 for get-
ting the most RF into the antenna sys-
tem, first connect an antenna and
ground to the transmitter, and key for a
continuous output. Locate the receiver
at a position where R15 can be ad-
justed so that the meter reading is
about ¥3 to %2 of the meters full scale.
Starting with the transmitter operating
on tap 1 of L2, fine tune L1 for the max-
imum reading on M1. Repeat the pro-
cedure with each tap until the
maximum RF output is obtained. Always
turn the transmitter's power off when
changing taps, and don't touch the an-
tenna terminal because there can be
over 500 volts of RF at the top of L2,

Good luck on VLFing. if you do meet
the challenge of working VLF DX,
please write and let us know. [ ]

w
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MAKE YOUR

OWN

BY MIKE GIAMPORTONE

Make your own printed-circuit patterns and turn out professional-looking printed-circuit
boards in a fraction of the time!

o you find making your own
Dprinfed-circuif boards tedious,

expensive, and time consum-
ing? Have you ever left out a trace
when making your own board and
then spent a considerable amount of
time troubleshooting your mistake?
Doesn't it bother you that up to that
point, without the wire you added to
replace the missing trace, your project
looked good enough for the cover of
Popular Electronics?

With wire-wrapping, do you find it dif-
ficult to build multiple-IC circuits? Are
you just plain tired of waiting for the
arrival of circuit boards that you decid-
ed to order because of the complexity
of the pattern? Wouldn't it be nice to
make several patterns at one time and
be able to pull out a ready-made pat-
tern whenever the need arises? Well,
now you can by following the simple set
of step-by-step instructions discussed in
this article!

With a special sheet of plastic film—-
TEC-200—a plain paper copier,and an
iron, you can produce a professional
looking printed-circuit board using
what is probably the easiest and
cheapest method of producing single
or multiple printed-circuit boards.

Rolling Your Own. Making printed-
circuit boards using TEC-200 plastic film
can be broken down into three easy
steps:

® Photocopy the printed-circuit pat-
tern onto the plastic film.

e Transfer the copied pattern onto
the copper-clad blank (unetched
printed-circuit material) by ironing.

® |etthe board cool and then peel
off the plastic film.

The toner from the copy machine
fuses to the blank, leaving a very tough
etch-resist pattern that is also very pre-
cisel

There you have it—a quick and inex-
pensive way to make printed-circuit
boards. But rather than expound the
virtues of the process, lets get into the
nuts and bolts of making iron-on
printed-circuit board patterns.

If you are going to copy a full-size
pattern from an electronics book or
magazine, copy it onto paper to test
the quality of the machine and the
clarity of the pattern it can produce. It is
important that the copy machine be a
“plain paper” type that uses dry toner.
Lower-cost machines are often inca-
pable of recognizing the film sheets
(fransparent medium) as paper, and as

such wili not copy to them. Don’t worry
though, there are plenty of copy ma-
chines that accept transparencies.

Before handling the film sheets,
make sure that your hands are thor-
oughly clean, and then handle the
sheets only by the edges. Body oils de-
posited on the plastic film will interfere
with the toner resist just as it does with
other resists. To copy a pattern onto the
film, place a sheet of TEC-200 in the
copiers single-sheet feeder (which is
normally used 1o copy onto the back
side of a copied page), or if the ma-
chine doesn’t have a single-sheet
feeder, place the TEC-200 film on top of
the paper stack in the feed tray and
then copy the pattern onto the trans-
parent plastic film.

If you are copying the pattern from a
printed page (magazine article, elec-
tronics-hobbyist construction book,
etfc), the pattern shown is most-likely of
the copper side of the board, therefore
the image must be reversed. To reverse
the pattern, simply copy the pattern to
a sheet of TEC-200, then copy the im;
age from the first film sheet onto a sec+
ond sheet of TEC-200. The first sheet of
film must be placed in the scanner upt
side down (ie, pattern side up). and



covered with a clean sheet of paper to
prevent a dirty machine-lid back-
ground from adding to your pattern.

The image produced on the second
sheet of film is then placed toner-side
down on a copper-clad biank and
backed-up by asheet of plain paper. A
hot iron is then used to transfer the
toner-resist pattern onto the copper-
‘clad blank.

The film sheet you used to get a mirror
image may now be cleaned and re-
used, using nail polish remover,
acetone, paint thinners, or other sol-
vents that you may already have
around your home. Sometimes the
cleaned sheets look a little bit cloudy,
butthatdoesn‘'t seem to affect how well
~ they work.

When using organic or flammable
solvents, don't forget to keep them or
their fumes away from open flames or
sources of heat, including lit cigarettes.
Be sure to wear protective gloves and
eye protection, and use solvents only in
an area with good ventilation.

if you are one of the industrious-few
who are into designing their own
printed-circuit layouts, TEC-200 trans-
parencies can be used here as well.
You can simply develop the pattern on
a sheet of white paper using dry-trans-
fer patterns (inserting component |a-
bels as you progress). Then when the
layout pattern is complete, it can be
transferred to TEC-200 film. The pattern
is then ready to be transferred to the
printed-circuit blank, and your original
layout (the one on paper) can be used
as a parts-placement guide.

Making the PC Board. Cut your cop-
per-clad blank to size if you have not
done so already. Before attempting to
fransfer the pattern to the blank, it must
be cleaned. Clean the blank with warm
water, a lithe bit of scouring powder,
and a scouring pad—preferably a
plastic one. Dry the blank with a clean
paper towel and handle it only by the
edges. Cut the desired printed-circuit
patterh from the TEC-200 sheet to the
same size as the blank.

Tape the pattern to the blank toner-
side down using lengths of celiophane
tape to make sure that the film will not
shift out of position during the transfer
process (ironing). The toner side is the
side of the film where the copied pat-
tern (black toner ink) has no giare when
held up to or viewed under normal
room light.

Piace the blank, film-side up, on an
old magazine or small stack of news-

With a sheet of TEC-200 plastic film, a plain paper copier, and an iron, you can produce

a professional looking printed-circuit board.

Before attempting to transfer the printed-circuit pattern from the TEC-200 transparency,
make certain that the copper-clad blank is thoroughly clean—free of oxidation, body oils,

and anything else that might interfere with the consistency of the pattern being

transferred.

papers and cover with a sheet of pa-
per, paper towel, or thin cotton cloth.
Preheat a clothes iron to about 290°F
(cotton/linens setting) for several min-
utes. Place theiron directly on top of the
covered blank and let it sit for ten sec-
onds. Do not leave the iron unat-
tended. Then move the iron around the
blank for twenty seconds, using medi-
um pressure.

At the end of that time, use the tip of
the iron to go over the entire pattern. If
the transferred pattern doesn't appear
solid black, or if transfer isnt complete,
you may wish to increase your ironing

Once the copper-clad blank is free of
contaminants, place the TEC-200 film on
the blank toner-side down and tape the
Sfim to the blank to ensure that the film
does not shift during the transfer process.
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Place the blank film-side up on a flat

time. If circuit lines appear broadened,
or very close fraces are fouching, you
likely were using 100 much pressure.
An alternate way of transferring the
toner from the film to the copper blank
is to first place the bare blank on a
heating surface (such as the iron or an
electric hot plate] long enough to heat
the copper to 270-290°F Remove the

diately place the film on the hot blank,
and transfer the pattern by rolling the
film against the blank with a small rub-
ber roller. Such rollers are available
from art-supply houses or photography
shops.

Regardles of the transfer method that
you use, once the blank has completely
cooled, cut the edges of the tape, and
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surface, and cover with a sheet of paper,
paper towel, etc. blank from the heat source, imme- remove the film, slowly peeling it from
one side. If you find minor deficiencies
in the transferred pattern, touch thenﬁ
up with a fine-point permanent-ink
marking pen—Sanford brand, Sharpie
fine, or exira fine point, etc. The blank is
now ready for etching.

The etching solution will not undercut
the pattern unless the etching rate
excessively slow, a condition usually
caused by weak or cool solution, and/
or the lack of agitation. Weak (overly
used) solutions should be discarded.
The temperature of the etching solution
can be raised by subjecting it to a blast
of hot air from a hair dryer or similar hot-
air blower. Agitating the solution can be
handled in several ways-—by hand agi-
tation (shaking the etching tank), or by
using an aguarium air pump.

Once the entire blank is etched, fredt
it as you would any other board. Cleah
the resist off with scouring powder,
warm water (the warmer the better),
and a plastic scouring pad. You can
also use solvents to remove resist frorp
the board.

Your printed-circuit board is now
ready for drilling. A word of caution
here. New evidence shows that very
small particles of fiberglass have been
shown to cause cancer, so do your cut-
ting and drilling outside or in front of a
vacuum hose when possible, since
much of the available circuit-board
materiai is fiberglass based. We want fo
keep our hobby safe and fun.

Preheat a clothes iron ta about 270 to 290°F, and place on the blank for about 10
seconds. Then run the iron over the blank exerting medium pressure.

Yy >

Once the toner-resist has been remove
from the blank, all that left 1o do is to drill
holes of appropriate size in the pads to
accommodate the components leads and
wire connections.

After peeling off the film, the printed-
circuit pattera remains on the blank. The
blank is then immersed in etching
solution. Here what your post-etching
blank should look like.

Getting the Film. By now you ar
probably wondering where do you get
TEC-200 film? You have several choices.
You can order TEC-200 film directly from
Meadowlake Corp., PO Box 497, North-
port, NY 11768: five sheets sell for $3.95
plus $1.25 postage; 10 sheets for $5.95
plus $1.25 postage. Another source for
TEC-200 is DC Electronics (PO Box 3203,
Scottsdale, AZ, 85271-3203, call
1-800-423-0700). DC Electronics sells
the film by the sheet ($1.00), orin 5- and
10-sheet packages (which sell for 3.95
and 5.95, respectively). TEC-200 film is
fully guaranteed.
Laminating filmm—which is available
{Continued on page QO}

After checking to see that all excess copper has been completely removed from the blann,
remove the tener resist from the copper traces using a plastic scouring pad and household
cleanser. If you don’t mind the added expense, there are solvents that can be used for that
purpose.



cial PA. amplifiers. One of my first

customers asked me to check an
amplifier that would cut out after it had
operated for some length of time.
There was no question that some com-
ponent was overheating, causing the
circuit to shut down. In order to check
the amplifier's operation, | needed a
load bank of sufficient capacity to
cause the circuit to get hot.

Armed with some power resistors that
| had laying around, the Dual Channel
Audio Load Bank—a two-channel 80-
watt load bank-—was bormn. The circuit
consists of 16 2-ohm, 10-watt power re-
sistors connected jn parallel/series
combinations to form two 4-ohm load
banks.

Most modern PA.
amplifiers produce
outputs of 100 watts or
more. Such amplifiers
are, for the most part,
inefficient so it is usu-
ally not necessary to load
them to full capacity in
order for them to get hot. It
was obvious, however, that
if the load bank was to be
operated at full power
even for a short time, some
way of keeping the resistors
cool would be needed. So
a small 12-volt DC micro-
fan was included in the cir-
cuit to help vent the heat
produced by the resistors
when the circuitis in opera-
tion.

There were several
power-supply options for
the fan; a bench power
supply was the most ob-
vious. But | kept thinking
about the inconvenience
of hooking up my bench
supply to operate the fan
each time it was necessary to use the
load bank. Then it came to me: Why not
use some of the enormous output au-
dio power to operate the fan? Since
the micro-fan selected for this applica-
fion requires only 150 mA for it to oper-
ate at peak efficiency, the fan would
not greatly affect (cause undue strain
on) the amplifier output. And if there
was insufficient power from the ampli-
fier o drive the fan, it probably would
not be needed anyway. If only one
channel was needed, CrHanneL 1 would
be selected, in order to activate the
micro-fan to keep the load bank cool.

I recently started servicing commer-

Circuit Description. Figure 1is asche-
matic diagram of the Dual Channel Au-
dio Load Bank. Each bank is made up
of four-pairs of 2-ohm, 10-watt paral-
leled power resistors connected in se-
ries with each other. The parallel/series
power resistor combination gives each
resistor bank an equivalent resistance
of about 4 ohms. A bridge rectifier (BR1)
is connected across the CHannEL 1 load
bank. When the load bank is connect
across an audio source, the audio is
rectified by BR1, filtered by C1, regu-
lated by U1, and then used to power the
fan (assuming that the audio amp is
producing sufficient power).

It is standard to feed a 1-kHz sine
wave to the input of an amplifier for
testing; the bridge rectifier/capacitor

TWO-CHANNEL

AUDIO
LOAD BANRK

BY MARK A. VAUGHT

You know how useful
an audio dummy
load can be. Here’s a
homebrew dummy
load bank that you can
build yourself
in a single evening.

combination works even better at 1 kHz
than it does at 60 Hz. Inductor L1—
which has a very small DC resistance—
is inserted in the circuit to filter out any
fan-generated noise that might be re-
flected back into the audio.

When the load bank is operated at
full capacity, the maximum voltage at
the input terminals is 17.88 volts. That
was calculated by first solving for cur-
rentusing | = VPR, where P is the max-
imum power rating for the load bank
(80 watts) and R is the total resistance of
the load bank (4 ohms). Once the value
of | was calculated (which works out to
4.47 amps), it was used to solve for volt-
age using E = IR. Calculating the max-
imum current in the circuit also
indicates what size fuse is required—>5
amps.

Then using RMS/.707,
| figured the peak rec-
fified voltage and sub-
tracted 1.4 volts for the
rectifier voltage drop,
which works out to 23.88
volts. Thus, it was safe to use
a three-terminal voltage
regulator to supply the fan
voltage. The input/output
voltage differential of
three-terrinal regulators is
typically 30—-40 volts, so
with a 12-volt output, the
regulator can withstand a
42-52 volt input.

The voltage regulator/
fan combination was oper-
ated using a bench supply
to determine what voltage
and current was necessary
to activate the fan. The fan
began to operate at about
5 volts, or 6.5 volts if the reg-
ulator was in series with it,
and draws about 35 mMA.
Using that information, and
working backwards
through the above calculations, the fan
turns on when the audio power is about
8.1 watts, and will run at full speed (12
volts at 150 mA) when the audio power
is about 32 watts.

If the 2 sections are connected in
parallel (by closing 51) the power rat-
ings for fan operation in all cases will
simply be doubled. However, the power
is now dropped across twice as many
resistors and the fan is still in full opera-
tion before the half-power rating is
reached. If the two sections are con-
nected in series (using an external
jumper ct the circuit's banana-jack in-
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puts), the resistance of the load bank
and thus the amount of power required
to operate the fan will be doubled.

Construction. Assembling the Dual
Channel Audio Load Bank is not at all
difficult. In fact, the author’s prototype
circuit was assembled on two sections
of perfboard, measuring about 45 X
2.5 inches and interconnections be-
tween components was accomplished
using point-to-point wiring. The circuit
was then housed in a metal enclosure
measuring 7% X 4% x 3% inches.

The 16 resistors are held suspended
between the two perfboard sections.
Then their leads are paired off and con-
nected in parallel, and the four pairs of
resistors are then connected in series.
Wire both load banks in the same man-
ner. Solder lengths of hook-up wire to
the end leads of the load banks.

The AC terminals of a bridge rectifier
are then connected to the CHANNEL 1
load bank, along with the rest of the
components. The bridge rectifier along
with L1, C1, U1, and the micro fan are
mounted to the side-wall of the circuit’s
metallic enclosure. A hole was made in
one of the end-walls of the enclosure
for the fan. The micro fan requires a 1.5-
inch mounting hole. The easy wayfo
make the fan hole is to punch it out with
a Greenlee-type chassis punch.

PARTS LIST FOR THE
DUAL CHANNEL AUDIO
LOAD BANK

U1—7812 12-volt, 1-amp, voltage
regulator, integrated circuit

BR1—8-amp, 100-PIV. full-wave bridge
rectifier (ECG5312 or similar)

R1-R7-—2-ohm, 10-watt wire-wound
ceramic power resistor

C1—1000-p.E, 35-WVDC, electrolytic
capacitor

Li—2.5-mH. 160-mA, coil (J.W. Miller
M6302)

J1-J4—Dual banana jack

S1—DPDT miniature toggle switch

F1. F2—5-amp 3AGC fuse

Perfboard materials, enclosure, micro
fan (RS 273-244 or equivalent), panel-
mount fuse holders. spacers, wire,
solder, hardware, etc.

Note: A kit of parts for the Dual Channel
Audio Load Bank (minus hook-up
wire) is available for $69.95, plus
$3.50 shipping and handling form
Applitron Services, 2721 Crestwell
Rd.. Bel Air, MD 21014. Maryland
residents, please add appropriate sales
tax.

-
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Fig. I. Each channel of the Dual Channel Audio Load Bank is made up of 4-pairs of 2-
ohm, 10-wait paralleled power resistors connected in series with each other. The parallel/
series power-resistor combination gives each resistor bank an equivalent resistunce of

about 4-ohins.
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Fig. 2. The power resistors that make up the two load banks of the circuit are suspended
between two pieces of perfboard. The remuining components are mounted to the walls and

lid of the enclosure.

If you don't happen o have a 1.5-
inch punch, simply mark the location of
the fan on the end-wall of the en-
closure with ¢ compass or small con-
tainer lid. Drill the largest holes you can
using a power drill and a large-bore bit
inside the fan circle. The final shaping of
the hole can be accomplished using @
Dremel (or similar) tool fitted with a
small rotary rasp.

Next, you'll have to make several
holes in the opposite end of the en-
closure to serve as an air intake. The
author used a ¥a-inch chassis punch to
make four equally spaced holes in the

enclosure. (Several smaller holes would
have worked just as well) After thats
done, drill mounting holes for the en-
closure-mounted components (fuse
holders for F1 and F2, BR1, U1, etc), and
in the lid of the enclosure for the ba-
nana jacks and the switch. Mount the
parts and you are done,

Now all that is left to do is fo test the
circuit. That can easily be done by
feeding an audio source to the CHANNEL 1
input. At around 8.1 watts of audio input
signal, the fan should begin to operate.
if all is okay, your Dual Channel Aud%
Load Bank is ready for use.




hat do the lovable actor/co-
median Jonathan Winters
and Hall of Famer Joe DiMag-

gio have in common? The answer is
that both famous personalities have
pacemakers. In the autumn years of
their lives, both men rely on medical-

cardiac technology fo permit them to.

continue useful and enjoyable lives
that may have otherwise been snuffed
out years before their time.

The ubiguitous pacemaker is an
electronic device that is imptanted in
the chest of a person to artificially stim-
ulate the heart to beat regularly in
cases where the heartbeat’s regularity
has been disturbed by cardiac illness.
Using electrical pulses from man-made
devices to assist heart rhythm began in
the 19305, but the bulky devices had to
remain outside the body. By 1958, with

 SSIR MODEL 8415
XT 119000

the development of semiconductor
products and miniature batteries, com-
plete implantation was made possible.

How The Heart Works. Few people
realize that the heart is only a little
larger than the fist and weighs less than
a pound. It is a powerful, hardworking
organ that pumps blood throughout
your body every minute of your life,
The human heart is a hollow, four-
chamber organ (see Fig. 1). Its strong
and muscular wall (myocardium) is
coated on the inside by a thin mem-
brane (endocardium) and encased in
a strong, fiber-like bag (pericardium).
The heart is divided down the middle

Would you believe that the

first pacemaker was

designed by a TV

repairman?! Learn about
that and more as we

explore a device

that’s close to the

heart.

BY JULIAN S. MARTIN
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into a right heart and a leff heart by a
wall (sepfum). In turn, each half of the

heartis divided into an upper chamber

(atrium) and a lower chamber (ventri-
cle). Valves, functioning very much like
diodes, direct the flow of blood through
the heart as it expands and contracts
the chambers.

The heart pumps blood to the lungs
and then the body. The right heart
pumps bluish-red, carbon-dioxide-rich
blood from the body to the lungs. (Car-
bon dioxide is a waste product of the
body’s cells) Inthe lungs, the blood gets
rid of the carbon dioxide and acquires
afresh supply of oxygen, which turns the
blood bright red again. The left heart
receives the oxygenated blood from
the lungs and pumps it via the arteries
to the body.

Before the heart will contract, it must
receive an electrical signal. Normally,
that signal comes from the sinus node,
a natural pacemaker located in the
muscle of the upper-right atrium cham-
ber. Thase signals are sent at a reguiar
pace, causing the heart to supply the
blood at the required rate to the body.
Work or exercise demands that addi-
fional tlood be supplied to the body,
thus the pace will accelerate and the
heart will pump more blood. Rest and
sleep will cause the pace to slow down,
decreasing the blood supply to the
body.

Under normal conditions the pace of
the heart is sufficiently regulated to sup-
ply oxygen and nutrients to the body at
the rate required. Should the regulating
mechanism fail to work satisfactorily, ar-
fificial pace-setting becomes a man-
datory requirement.

In the Beginning! During Emperor
Nero's time, 47 AD., @ man accidentally
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Fig. 1. The human heart is a four-chamber organ. Before it will contract it must receive
an electrical signal from the sinus node. When the sinus node Jails 1o work properly it can

be augmented with a pacemaker.

came in contact with a live “torpedo”
fish or electric ray. It was recorded that it
cured the man’s pain from gout. Later,
the physician Discordes used-the same
fish to cure headaches. Through the
centuries the mystique of electroshock
inspired “cures” for many diseases. In
the eighteenth century, the Reverend
John Wesley, founding father of the
Protestant Methodist Church, recorded
a treatment for a man suffering from a
heart attack: | advised him to take no
more medicine but to be etectrified
through the breast. This was done and
the violent symptoms immediately
ceased and he fell into a sweet sleep.”

In the nineteenth century, ventricular.
fibrillation (irregularity in the hearts tim-
ing causing its parts to function in an
uncoordinated fashion) was under-
stood and thoracic thumping (banging
on a victim’s chest) was an accepted
freatment. However, a little-used elec-
trified, portable, resuscitation chair was

invented for heart patients. Its consol-
ing to know that the first practical elec-
tified chair was designed to save life,
not take it!

In the 1930%, Dr. Albert Hyman experi-
mented with a crude but effective
pacemaker, however he used it not for
pacemaking, but to electro-resuscitate
patients with fibrillating hearts. He was
SO close!

IN 1952, Dr. Paul Zollinvented an exter-
nal shock-maker that attached under
the skin at the apex of the heart and at
the skin surface at the fourth rib inter-
space. A certain patient with con-
gestive heart failure from heart block
was helped with drugs for six days. The
hearts main pumping chambers were
beating at only half the normal rate
and offen the patients heart would
stop beating for up to a minute. Zoll's
shock-maker was attached and elec-
trical shocks lasting %000 of a second,
fifty to a hundred times a minute were

administered only when the ventricles
came to a halt. Shortly thereafter the
patients heart failed and the device
was switched on for 52 consecutive
hours. Then the heart began to beat
normally, the machine was shut off and
two days later the electrodes were re-
moved. Eventually the patient re-
covered enough to leave the hospital.
Thus was the beginning of the science
of controlling the cardiac rhythm with
an external pacemaker. For this and
other pioneer work Dr. Zoll was dubbe(d
the “father of the pacemaker.” |
The most dynamic and unusual step
in the development of the pacemaker
came in Minneapolis when Dr. C. Wal-
fon Lillehei and TV repairman Earl Bak-
ken teamed up to develop prototype
pacemakers. Bakken was frequently
called to repair defective and broken
electronic operating-room equipment.
Bakken designed and assembled the
first pacemaker to Dr. Lillehei’s specifi-
cations in just a month’s time. The unit
worked fine. All that was needed was to
make it smalier, wrap it in plastic, and
implant itin a patient. In 1957, Earl Bak-
ken incorporated a company to make
the first commercial pacemakers. That
little company he named Medtronics
and the company has continued to be
a pioneer and major supplier of
pacemakers to the world.

Crude, but Life Saving. The first lifé-
saving pacemakers were crude de-
vices by today’s standards. In 1957
Medtronic’s first wearable external
pacemaker appeared like an experi-
menter’s project. The device was
housed in a relatively flat plastic box
with two radio-type knobs to control
pulse rate and signal amplitude, and
an on/off slide switch. External connec-
fions were made to push-to-releas

connectors commonly found oﬁ
speaker cabinets. Crude, yes; but, ney-
ertheless, those units extended lives. T

Today. the Legend Pacemaker |s
Medftronic’s thinnest, smallest, and light-
est rate-responsive pulse generator.
The Legend system is comprised of Thcfa
pulse generator, lead, and desktop
programmer.

The Legend Pacemaker serves pa-
tients whose conditions or lifestyles indj-
cate a need for pacing of the atrium
(upper chamber) or ventricle (lower
chamber) of the heart to correct a
heartbeat that is too slow or erratic to
meet the circulatory requirements of
their bodies. The Legend is particularly
useful to the patient whose “natural



pacemaker” (the sinus node) is not ori-
ginating electrical impulses consistent
with the needs of the heart and cir-
culatory system during physical activity
(walking, housework, gardening, etc)
Most pacemaker patients fit in that cat-
egory.

Pacemaker size is important to pa-
tients cosmetically; the smaller and
thinner it is, the less distinguishable after
implant. Size is also related to ease of
implant and patient comfort after im-
plant,

The pulse generator within the Leg-
end Pacemaker is externally pro-
grammed with telemetry signals to
deliver precisely controlled electrical
impulses to the cardiac myocardium,
causing the depolarization of electrical
cells that trigger muscle contraction
(th= pumping motion) of the heart.

The lead from the Legend
Pacemaker is an insulated wire with a
specialized electrode on the end. Con-
nected to the pulse generator, the lead
carries the electrical impulse to the in-
ner wall of the upper or lower chamber
of the heart. The newer electrodes on
the lead emit a steroid that facilitates
optimum recepfivity of the pacing im-
pulse by the heart muscle. Increasing
conductivity thus extends the overall life
of the pacemaker’s battery, because
then lower pulse magnitudes can be
used.

Power Source The Legend is
powered by a lithium iodine cell with an
estimated average life of about five
years at nominal settings. Battery life will
vary according to use. For example, if
more or stronger impulses are needed,
battery life decreases accordingly.

Legend is programmed with a stan-
dard, portable programming device.
Using that desktop instrument, the phy-
sician sends messages to the pulse
generator in the Legend Pacemaker.
On command, the Legend pulse gen-
erator also sends information to the
programmer. That information is used
by the physicianin “fine-tuning” the sys-
tem to provide the best pacing for the
individual patient.

The Legend and its external pro-
grammer provide new flexibility in pac-
ing therapy. Lower pulse rates are
selectable from 40 to 90 bpm (beats-
per-minute) in rate-responsive mode.
The upper rate is selectable from 10C to
170 bpm in 10 bpm steps.

In the normal activities of a day, the
Legend’s linear rate-response curves
and programmable rates of accelera-

Pacemaker Facts

e Heart disease is the number-one killer of
Americans.

e More than 100,000 people receive
pacemakers in the United States each
year; an additional 30,000 people are po-
tential recipients.

® The external battery-operated
pacemaker was developed in 1957 by
Earl Bakken, Medtronic founder.

e By mid-1958, 18 patients were implanted
with pacemakers.

e On April 4, 1959, the Hunter-Roth bipolar
electrode, connected to an external
pacemaker, was implanted in a 72-year
old man, who then lived another nine
useful years with the aid of the device.

e First U.S. internal implant with a self-con-
tained power supply took place on June
6, 1960. The unit measured 6 cm (2.4
inches) in diameter and 1.5 cm (0.6
inches) in thickness.

® |In 1963, there were siightly fewer than
1,000 pacemaker impiants in the U.S.

e Nearly 110,000 pacemaker units were
implanted in 1988 in the U.S.; about two
million pacemakers had been implanted
worldwide.

e 75% of pacemaker wearers are between
the ages of 50 and 79, 3% are under 30,
and 32% are over 79.

e Approximately 60% of pacemaker im-
plants are done in the U.S., 40% in the
rest of the world.

e The modern pacemaker, averaging 70
impulses per minute, generates about
36 million impulses a year.

® Rate‘responsive pacing based on pa-
tient activity was developed in 1980.
Clinical implants of the rate-responsive
pacemakers began in 1983.

fion and deceleration allow smoother
rate transitions and more control of the
pulse generators response to changes
in user activity level. To appreciate that,
monitor your pulse and note how
quickly it increases as you go from a
sitting-rest situation to a brisk walk for
one minute and back to a sitting rest
situation. For a healthy person the pulse
rate may quickly increase from 70 bom
to 90 bpm in a fraction of a minute,
then begins to decline as the rest
period begins again, returning to 70
bpm in about two minutes.

The attending physician has the op-
fion to program other programmable
parameters such as pacing mode, ac-
fivity threshold, pulse width, pulse am-
plitude, sensitivity, polarity, and a few
others.

Histograms and Trend Analysis. As
a key demonstration of technological
accomplishment, histogram and trend
analysis features are designed to add
precision to the programming of the

pulse generator within the Legend.
Counters separately count the pacing
pulses delivered and the number of
natural heart beats sensed. Those
events are then sorted by the circuitry
into “bins” according to the equivalent
heart rate.

The trend-analysis capability is new
and exclusive inthe Legend. The circuit-
ry is designed to detect the relationship
between natural and stimulated heart
action and send that information to a
properly interfaced graphical printer. A
physician can then review the informa-
tion, analyze paced and sensed events
at various points on the curve gener-
ated, and tailor program the units de-
sired performance for the patient.

This is a small, light, implantable
pacemaker designed to adapt its rate of
impulses to the needs of the wearer. It can
record information about the heart and
“talk” 1o a physician about it when
requested. The physician can then fine-
tune the pacemaker for the user.

By interpreting the information re-
ceived from the Legend, the physician
can answer such guestions as:

e Has the pacing rate been within the
desired range?

® Does the pacing rate correlate well
with the patient’s range of activity?

® Does the programmed lower rate-
limit allow the patient’s own rate to pre-
vail during sleep and at rest?

® Can the patients heart increase its
own rate during increases in activity?
® Does the programmed rate-re-
sponse curve, together with the upper
rate limit, allow the patient to achieve
the desired maximum heart rate?

® What is the maximum heart rate ac-
tually achieved?

Knowing the recent profile of heart
rates actually achieved by a patient
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The first wearable external pacemaker
designed and assembled by Earl Bakken
in 1957. The two knobs control pulse rate
and the pulse’s output amplitude. The
quality of the construction appears very
much like a hobbyist's project.

over the range of activities normal for
his or her lifestyle, the physician can
more objectively decide whatvaluesto
program for the future.

Rate Response. The Medtronic group
introduced rate-responsive pacing to
the European market in 1985 and the
U.S. market in 1986. That technotogy,
also incorporated in the Legend
Pacemaker, uses a ceramic piezo-
electric-crystal bonded to the inside of
the pacemaker container. When the
sensitive crystal is flexed or stressed only
a few millionths of an inch by pressure
waves from body activity, it produces a
tiny electrical voltage that signals the
pacemaker to adjust the heart rate as
appropriate to pump more blood to
the body.

Sitting quietly, the wearer of a Leg-
end Pacemaker may have a heartbeat
of about 40 to 90 pulses per minute. As
he or she rises to change the TV chan-
nel or answer the phone, the crystal
sensor “feels” the motion and signais
the circuitry to increase pacing. Sim-
ilarly, in doing housework or playing
tennis or when sleeping, the patient’s
pacemaker responds and adjusts the
heart rate.

Patients often are able to return to
activities that they were forced to give
up in the pre-pacemaker days when
their hearts beatinadequately or when
they wore a pacemaker that paced at
a fixed rate. Rate-responsive pacing
brought flexibility to their lifestyles.

Latest Development. The latest
pacemakers use a special activity sen-
sor to help synchronize the heart rate in
both the upper and lower chambers of
the heart to provide optimum pumping

action and maintain proper blood cir-
culation. The new therapy is especially
useful for patients experiencing prob-
lems with cardiac-rate control and
conduction of electrical signals within
the heart muscle. Such problems may
prevent efficient, synchronized pump-
ing of blood.

Dual-chamber pacemaker systems
deliverimpulses through two leads, one
in an upper chamber (atrium) of the
heart and one in a lower chamber
(ventricle). Conventional dual-cham-
ber pacemaker systems adapt and
synchronize their pacing rates by sens-
ing the heart’s natural “pacemaker,”
the sinus node, located in the right
atrium, and sending impulses around a
defective conduction system to the
right ventricle.

However, if damage or disease im-
pairs the sinus node, the conventional
pacemaker reverts to constant-rate
pacing (usually 70 to 80 beats per min-
ute), which may be too fast to allow
comfortable sleep, but too slow for
some everyday activities.

The new pacemakers, like the Syn-
ergyst Il by Medtronics, keep watch
over the sinus node and conduction
systems, allowing them to do their natu-
ral jobs when they can. When they
don't, Synergyst |l offers automatic rate-
variable therapy. The addition of sen-
sor-based, rate-responsive, technology
to dual-chamber pacing adds a high
degree of therapeutic flexibility. That is
desirable because of the difficulty in
predicting what patients will encounter
future sinus-node or conduction prob-
lems and, in some patients, the intermit-
tent nature of such problems.

To reduce the battery drain in implantable

pacemakers, a new steroid-eluting lead

reduces pacing thresholds by reducing
myocardial inflammation.

Pacemaker Fact vs. Fiction. Signs in
too many hospitals read, “Pacemaker
wearers, beware! Microwave oven
used herel” That sign came about be-
cause of the mistaken belief that if the
wearer of a pacemaker were near a
microwave oven, the pacemaker
would miss-function and the wearer
would suffer severe consequences.
Nothing could be further from the trutt:.
Microwaves do not affect the opera-
tion of today’s implanted pacemakers,
nor is there evidence that the older im-
planted units would ever have been
affected. The radiated microwave field
outside a microwave overi under nor-
mal circumstances will not affect a
pacemaker.

Many pacemaker wearers travel by
air. Consider the radar waves that im-
pinge on a person travelling to the air-
port, walking about the airport, and on
a plane. The magnitude of microwave
intensity is several thousand times high-
erthan that of a person next to a micro-
wave oven waiting for a meal to be
cooked. In spite of the extensive ex-
posure to airport-radar microwaves,
there are nQ warning signs because no
pacemaker wearer ever had an incCi-
dent due to powerful radar radiation

While we are discussing wirports, con-
sider the effect of metal detectors used
at security checkpoints. Many believe
that those devices willdamage or inter-
rupt the action of a pacemaker. Thats
another myth! The metal detector may
indicate presence of the pacemaker,
but the unit and the wearer won't be
harmed.

It is mistakenly believed that the elec-
frical activity of industrial arc welders
and large electrical motors can con-
fuse the electronic circuitry in a
pacemaker. Though pacemakers can
be affected by electrosurgery and
magnetic-resonance imaging, they
are used in controlled medical prc-
cedures done by skilled health-care
professionals, which minimizes any risk.

To the Future! More demanding
goals for pacemakers will keep scien-
fists, doctors and engineers striving for
the perfect pacemaker. It will be wafer
thin causing no bulge or discomfort to
the patient. Self-programmable, the
pacemaker will learn from the body’s
activity and the heart’s reaction what

the optimum pulse rate should be with-

out outside programming. The unitfs
power supply will depend on the body's
heat and chemicals to power the
pacemaker for the life of the patient. B
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Good Things ...
Small Package

SONY CCD-TR5 HANDYCAM 8mm
CAMCORDER. Manufactured by: Sony
Corporation, One Sony Drive, Park
Ridge, N} 07656. Price: $1500.

When the Sony people asked whether
we'd like to try out the “world’s smallest
camcorder,” their 8mm CCD-TRS Handy-
cam, we immediately took them up on
their offer. It’s fun to see how much perfor-
mance can be stuffed into a small package.
And, boy, has Sony stuffed a lot of perfor-
mance into this one!

The camcorder is small; it measures ap-
proximately 4% X 44 X 7 inches. aad
can be gripped comfortably in one hand.
(For steady images, however, we suggest
you use both hands. or a tripod. There’s a
tripod socket built into the bottom of the
case.) When we threw the camcorder over
our shoulder (using its carrying strap, of
course) we were surprised at its lightness.
It seemed less of a burden to carry abecut
than even our 35mm still camera. Check-
ing, we discovered that, battery pack aad
cassette included, the camcorder weighs
only about two pounds—more or less the
same as the 35mm camera. That's pretty
good, and you should have little difficulty
in taking the unit with you wherever you
want to go, for as long as you want to carry
it.

Power is provided by a six-volt re-
chargeable nickel-cadmium battery pack
that offers a record time of about an hour.
Another pack, with a two-hour working
life. is available as an option. The battery
pack must be removed from the camcorder
for recharging and slipped into a separate
recharger. which also doubles as an AC
adapter for the camcorder. Unfortunatety,
because of the—undoubtedly inten-
tional—layout of the recharger you cannot
charge a battery pack and power the cam-
corder at the same time, and to run the
camcorder from AC you must remove tae
battery pack from it. (The power accesso-
ries are the same as those used by Song’s
Video Watchman, that small portable
LCD-TV/8mm-VCR combination.)

CIRCLE 50 ON FREE INFORMATION CARD

The TRS Handycam is a bit of an optical
curicsity. but don’t get us wrong—it’s not
a bad curiosity. The unit is equipped with
an f/2 lens with a 6:1 zoom ratio. That just
tells you that, at its maximum telephoto
position, the lens’ focal length is six times
its facal length at its wide-angle extreme.
What you really need to know are the lens’
minimum and maximum focal lengths,
which are llmm and 66mm, respectively.
That still doesn’t tell you much. because,
not knowing the size of the image it
focuses an the camcorder's CCD pickup,
you have no basis of comparison with any
other camcorder. Aha! There’s a para-
graph down at the bottom of page 70 of the
manual that states that in 35mm-camema
terms (““35mm” refers to the width of the
film used in the camera and has nothing to
do with the focal length of the lens) that
equates to a range of 58.5 to 351 milh-
meters. Now we’re getting somewhere but
... wait a minute ... can that be right? The
“normal” lens used with 3Smm cameras
has a focal length between 50mm and
55mm. Does that mean that the maximum
“wide-angle” position that the Handycam
lens can zoom back to is still “‘more tele-

pRato™ than that of a plain-vanilia 35mm-
camera lens?

Yes, it does. We checked with Sony, not
beleving what we Fad read. and indepen-
dently compared the TRS Handycam lens’
field of coverage with that of the 50mm
lens on our 35mm SLR camera. Sure
enough, the manual is correct, and the
“wide-angle”” focal length of the lens is
such only in comparison to its rather sub-
startial 66mm (35lmm in 35mm-camera
terms) telephoto onz.

“When you take time to think about it,
the philosophy Sony has applied here
miakes a lot of sense, especially in a cam-
corder intended for casual videomakers.
For one thing, you can do something with
a camcorder that you can’t do with a still
camera—you can pan. If there’s too much
scenery to fit into the viewfinder at once,
stars at one end of the vista and swing
amound slowly until you get to the other. If
you- do need a true wide-angle shot, you
can purchase a supplementary lens to
mount in front of the camcorder’s built-in
one. Sony supplies a screw-in adapter for
that purpose.

(Continued on page 4)
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Taping it on the
Road

SANYO MGR95R FM STEREO/AM RA-
DIO PORTABLE CASSETTE RECORDER.
Manufactured by: Sanyo, 21350 Lassen
Street, Chatsworth, CA 91311. Price:
$89.99.

Have you ever been out listening to a
personal stereo, or to the radio portion of a
portable cassette player, when something
came on that you knew would be gore
forever if you couldn’t put it on tape? And
you couldn’t, so it was? Well. among tse
others to whom that must have happened
were the engineers at Sanyo. They -
sponded with the little MGRI5R that we
recently tried.

This small portable cassette player is
also a recorder, and contains an AM.FM
radio section to boot. It is not expensive—
with a list price under $90—but it per-
forms quite nicely in general. We fcund
the little (4% x 3V¥a X 1%-inch) black-
plastic-cased unit quite convenient (o car-
ry about with us; it weighs only a hair
under 10%> ounces, with two “AA” cells
and a cassette included. Power can come
from the two “AA” cells just mentioned,
from a rechargeable nickel-cadmium bat-
tery pack available from Sanyo (the pack
fits in the recorder in place of the thraw-
away dry cells), or from an optional AC
adapter that also recharges the NiCd's.
Sanyo has thoughtfully designed the re-

corder so the cells can be recharged simply
by plugging in the AC adapter; you don’t
have to keep taking the NiCd’s out and
putting them back in.

As a player, the MGR95R is good, al-
though nothing out of the ordinary. It does
its job well, but without much in the way of
belis ar whistles. Tapes can be listened to
in 2itker single-play fashion, where the
plaver automatically reverses at the end of
the first side to play tire second and then
stops when it has completed one play cy-
cle. ar in a “‘continuous” auto-reverse
mode that switches from one side to the
other and back again until you become
rired of hearing the same stuff over and
gver again. You can also change the direc-
:iom of tape travel manually at any time.

There is no noise-reduction circuitry.
sut there is something called ““EBSS™
: Extended Bass Sound System) that can be
switched in to add a noticeable low-fre-
quency “kick.” There’s also a normal/
meial switch for playback that introduces a
high-frequency cut to compensate for the
zdge that CrO, and metal-formulation
zapes have at that end of the spectrum. That
switch might also prove useful in reducing
the shriliness of tapes that have been re-
corded on other equipment using noise-
reduction techniques when you play them
back on the MGRISR.

Saryo thoughtfully provides a belt clip
for1ihe unit that attaches with a big easy-to-
furn sercw so you can take it off or put it on
with l:ttle difficulty (we left ours on all the
time). so—naturally—we attached the
player to our belt and went out for a brisk
wia'k. We found the speed stability of the




little unit to be pretty good. As is the case
with others of its ilk. stability was worst
when we wore the player at our side. When
we moved it around to the small of cur
back, perpendicular to our direction of
travel, the irregularities introduced by our
movements died down considerably.

The phones that come with the
MGRI5R are of the ear-bud type, but
come—in ““audiophile” fashion—without
the foam earpads that supposedly swallow
up the high frequencies. The “buds” can
be attached to a supporting headband if
you like, and are color-coded (red is
“right”” and blue is *“left’’) for con-
venience. The phones’ connecting cable
also doubles as an antenna for the FM
tuner.

The AM- and FM-tuner sections of the
MGR95R worked pretty well, although we
found the FM section (o be a bit lacking in
selectivity. (Most people probably won't
even notice, though.) The tuning mecha-
nism is mechanical and located in the ce-
corder’s flip-up cover, connected to the
unit’s electronics by a flat printed-circuit-
type cable running into the case. The radio
section is activated by sliding the tape/
radio switch—also located on the cover—
to the radio position and the AM/FM/FM-
stereo switch to whatever mode you de-
sire. A tiny LED illuminates to indicate
FM-stereo reception.

Recording {rom the radio is simp.e.
With a blank tape in place, you simply

push the play and record buttons, located
next 1o one another, and whatever it is
you're listening to will wind up on tape.
Level control is automatic, and, although
we found our unit to be a bit on the sen-
sitive side, the recordings we made from
the radio section played back fairly well,
even on our big sound system. It's not a
good dea te move around while you’re
recording since any change in signal quali-
ty, be it strength or interference, intro-
duced by your movements (remember, the
headphone cable doubles as an FM anfen-
na) will be refiected on the tape. For AM,
there’s a ferrite-core loop antenna built
into the unit and as you take the receiver/
recorder around comers, signal strength
will vary tremendously. Best to record sit-
ting down or, better still, while you'r2 not
even wearing the unit.

There's also a tiny sterco microphone
(again colorcoded, with red and blue
dots) included with the MGR9Y5R that
plugs into a red-ringed (to avoid confusion
with the hcadphone output) jack. With the
tape/radio switch in the tape position,
pressing the play and record buttons to-
gether puts youa into the *“record-froni-mi-
crophone™ mede. As in recording from
the radio, the record level is set automat-
ically. The mike that came with our unit
was extremely sensitive (we're beginring
to wonder whether there’s an internal rec-
ord-level adjastment that was turned up
too hign in our recorder) and we had o be

carefu! not to overload it to distortion by
speaking too close 1o it. Kecping our dis-
tance, though. the results we got were
quiie good and, again. reproduced well
even on our big system. We would have
liked some sort of record-level indicator
however. even if was only something as
simple as a peak LED.

There’s a small clip on the mike that you
can use 1o attach it to an article of
clothing—not something we'd recom-
mend in view of the sensitivity problems
we had—and also included with the re-
corder i¢ a separate small metal clamp-like
object that's not mentioned in the manual
and whose use we were at first unable to
decipher. (Maybe it was a clip to hold the
pages of the manual in place while reading
it in a stiff breeze?) It tumns out that this
artifact is—we think—a mike stand. You
clip the mike to the metat “clamp,” which
you dor’t really c’amp to anything but
rather sit on a flat surface with the mike
facing the sound source. Well. that’s the
way we used it. at least.

Sanya's MGRISR, in sum, is a compe-
tent little machine. It is far from being of
professional caliber. but it doesn’t carry a
professional price tag. either. 1t plays tapes
well, provides you with off-the-air music
and news, and can record both off-the-air
and live material. It can keep you enter-
tained going to and from work and wil

even find use while you're there ... or-

anywhere else for that matter.

Sound and Safe

SAFE & SOUND STEREO AC-
TIVEWEAR. Manufactured by: Sport
Electronics, Inc., PO. Box 1412, North-
brook, 1L 60062. Price: $34.

A few years ago we were much taken
with a device called a Bone Fone. The
Bone Fone is like a headphone ... only
different. You don’t wear it on your ears;
you wear it around your neck. And no. it’s
not just a couple of speakers that you hang
over your collarbone. The transducers are
speakerlike, but they do more than just
project sound into the air. Since they rest
against your collarbone. when the trans-
ducers vibrate. your collarbone vibrates.
And because, as someone with a medical
bent once put 1t, “we’re all connected in-
side.” the vibrations are carried up to your
head where you hear them from the inside.
1t’s sort of like thumping your head with a
pencil. only a lot more entertaining.

One of the problems with the Bone Fone
was that, whilc it was great for sitting and
listening, whenever you got up and started
dancing (or whatever) you lost a lot of tke
effect. And if you really got moving. ycu
lost the Bone Fone, too. Perhaps as a rem-

edy to that, the creator of the Bone Foae,
Sport Electronics. is now marketing a de-
vice that works on the same principle but
that you can wear a lot more comfortably.
Indeed. you really do wear the Safe &
Sound personal listening device—it cames
as part of a jacket or sweatshirt!
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Whatever the piece of apparel (our Safe
& Sound unit was part of a lightweight
athletic jacket), the transducer part is zip-
ped into a compartment that, when you
don the jacket or shirt. fits around your
neck. One transducer is on the left, and the
other on the right (the two are in a single
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fabric package, separated by a length of
material that acts as a separator—or maybe
it’s a connector). You can remove the trans-
ducer unit when it’s time to clean the gar-
ment. and Safe & Sound even suggests
taking it out and wrapping it in a towel to
lie on or to sling around your neck in
warmer weather. A cable with a miniature
stereo plug at the end snakes down inside
the jacket to a pocket that’s large enough to
hold a personal stereo or portable CD play-
er. Safe & Sound supplies a bit of Velcro
material should you want to keep your
music machine from slipping around in
there.

The sound from the Safe & Sound unit is
a mixed quantity. It is far from high-
fidelity; indeed, our unit sounded a little to
us like a radio or TV simulation of an AM
radio broadcast, heavily filtered to restrict
its frequency response. That’s a shame,
because our recollections of the original
Bone Fone include a very rich texture. due
in part to the bone-conduction phe-
nomenon. It may be that because of the
physical restrictions involved in fitting the
Safe & Sound transducers into a gar-
ment—they are contained in the collar of
the jackei—contact with your body is min-
imal. (The effect was probably not helped
by the fact that the weather was rather cold
when we used the unit and that we usually
had on a sweatshirt or sweater beneath the
jacket. which is really more of a wind-
breaker. Perhaps the sweatshirt model is
better in that regard.) Indeed. we dis-
covered—by using the tried-and-true sci-
entific method of sticking our fingers in
our ears—that very little sound was being
transmitted internally; most of it was
reaching us through the air. That could
account for the fidelity problem.

However. even with minimal bone-con-
duction, the effect from the Safe & Sound
unit was quite. something. Because some
of the sound is diffused by your body, it
takes on a directionality and spatial quality
of a sort that’s different from what you
would obtain from either speakers or ordi-
nary headphones. You discover you are
hearing with more than just your ears. and
while you can easily locate sound sources,
the soundstage becomes broad and deep.
At the same time, as you turn your head,
you are turning it within the soundfield and
not, as would be the case with ordinary
headphones, turning the source of the
sound as well. The overall effect is quite
pleasant.

The sound is not loud—indeed. while it
is adequate, you may find that you need
more than just a little one-"AA”-cell radio
to drive the transducers properly—but
there is enough of it. On the other hand,
this listening device is not going to destroy
your eardrums.

When we used the Safe & Sound unit
with a radio that normally depended on the
earphone cable to act as an antenna, we ran
into some slight difficulties. The cable that
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connects the Safe & Sound unit to the
radio’s headphone jack is shorter than the
usual headphone cables, and in marginal-
signal areas may not provide enough pick-
up to eliminate noise altogether. Still.
most of tae time it worked pretty well

There are a couple of reasons for the
“safe” in *Safe & Sound.™ First is the fact
that there's no external headphone cable to
snag on anything. or for you to watch out
for as you pump your arms vigorously dur-
ing your exertions. We didn 't realize how
conscious we had been of that cable untit
we no longer had to concern ourselves
with it. Indeed. although it's not a big
deal, we took some pleasure in not having
to unknot the headphone cable. or having
to make sure the phones were oriented
correctly and on snugly, before setting out
on our walks. All we had to do was throw
on the jacket, tumn on the radio. and there
was the music.

A much greater safety factor derives
from the fact that the Safe & Sound repro-
duction system does not cover your ears.
And the facts that your ears are uncovered
and that the music the Safe & Sound sys-
tem reproduces is not blasting directly into
your ears mean that you are much more
receptive to sounds cmanating from
around you. Those include sounds that
may carry warning information—sounds
such as barking dogs. automobile horns.
police sirens, and so forth. You can even
“tune in"" to the leaves rustling on the
trees. or the birds singing.

There is no decision in yet on whether
devices such as the Safe & Sound system
are legal for use where headphones are
not—driving an automobile, tor exam-
ple—but there are still plenty of places
where the unit can be used and enjoyed
without even having to consider that prob-
lem. We liked the convenience of being
able to just put on the jacket and get the
music right away. The question now is,
what are we going to do when the weather
warms up? Maybc they could make one
built into a swimsuit...? |

SONY HANDYCAM
(Continued from page 1)

Another reason for starting with such a
“long” focal length may arise from the
fact that most people—whether because of
shyness or because they want to “get it all
in—don’t get close enough to their sub-
jects. When you shoot Uncle Mel and
Aunt Lucille you want to see them, not
them and the house across the street, and
the cars parked down the block, and the
sunset .... Getting the amateur videotaper
closer 1o his subject than he thinks he is
may be Sony’s contribution to better com-
position in home videos.

There's a lesson to be learned from that.
The zoom ratio that’s always boasted about
in camcorder ads really tells you very littie
about the lens. You have to know at least
one of the endpoint focal lengths—and the

size of the image area—to make a judg-
ment about the lens’ wide-angle-to-tele-
photo performance.

Leaving the subject of optics to return to
the camcorder itselt, there arc a surprising
number of usetul features built into the
little TRS that you might expect to find
only on larger units. A number of those
consist of manual overrides that the ad-
vanced videotaper can employ when he
feels his judgment is better than that of the
camera’s automatic systems. or just when
he needs to do something out of the ordi-
nary.

For instance. the camcorder allows you
to adjust both focus and white balance
manually. The former permits you (o get
sharp pictures of scenes that the cam-
corder may have difficulty bringing into
focus—images in mirrors. or shots
through windows where strong reflections
are involved. You can use the manual-
focus mode for macro (extreme closeup)
shots. t0o.

The white-balance control makes it pos-
sible for you to get more accurate color
rendition under difficult lighting condi-
tions than the camera can provide by itself.
In addition to selecting automatic color
balancing. you can choose among an out-
door (sunlight) position, an indoor (incan-
descent light) position. or one marked
“hold.”" in which you point the camcorder
at a white object and let it adjust its inter-
nal filtration so it sees the white as white,
rather than trying to average into white all
the-colors in the scene it is trying 10 cap-
ture. Those colors might not always aver-
age out to white—in & brilliant sunset, for
example—and setting the white balance
using a white card (which you know is
white!) can yield superior results. There is
an interesting section on iflumination and
color balance at the back of the manual.

And. speaking of sunsets, a backlight
button allows you to add extra exposure
when you're shooting into the light. That
keeps you from winding up with the sub-
ject in the foreground (which is what you
were hoping to capture) in deep shadow
while the sky in the background is per-
fectly exposed. With the backlight control,
the foreground is more-or-less properly ex-
posed against a slightly overexposed back-
ground. The function locks until it is
released by pushing the backlight button
again or until the camera is turned off.
That lock frees your left hand for such
things as pushing the fade button.

Ah yes. the fade butten. On most cam-
corders we’ve used, you push the button
(and hold it depressed until you're done)
when you want to fade into or out of a
scene. On the TRS. after the button’s been
pushed you can let go. The camcorder will
automatically fade you in and out when
you start and stop recording. In the inter-
ests of better video. the manual cautions
you against overusing that automatic fea-

(Continued on page 8)
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SANSUI CD-X311 LDCS CD PLAYER.
Manufactured by: Sansui Electronics
Corporation, P.O. Box 625, 1250 Valley
Brook Avenue, Lyndhurst, N} 07071.
Price: $445.

What sets the CD-X3// compact-disc
player from Sansui apart from most of the
others on the market today is not its front-
panel features—of which there are plenty,
by the way—but what goes on inside it.
Rather than using the conventional time-
tested digital-to-analog conversion tech-
niques, this player is one of the first com-
mercially available models to use the new
“MASH™ (which, somehow, is supposed
to stand for “multi-stage noise shaping™)
system originally developed in Japan by
the Nippon Telephone and Telegram Com-
pany to improve transmissions of digital
signals over its lines. Since we are going to
see a lot of that system in the future. and
since this is the first CD player using
MASH-based technology that we've re-
ported on. we’ll spend most of our time on
what goes on inside. rather than outside,
the CD-X311.

First for the outside, though. The plaver
comes with all the usual amenities: 20-
track programmability, a random-play
function, remote control, and so on. A
feature perhaps not also found on a number
of other CD players. though. is called
“Compu Edit.”” When you're going to
transfer a CD to tape. you tell the player the
length of the tape per side (it knows a few
standard lengths and you can enter others
in one-minute increments) and it selects
the number of tracks that will fit on that
side. That is not a random function: the
player starts at track one and continues
through in order until it finds the track that
will put it over the limit. It does not select
that one. but records all those before it. In
other words, it is not a process that op-
timizes tape usage by picking and choos-
ing sclections of varying lengths to make
up a target total, but simply one that en-
sures you will not cut off a selection in the
middle as you run out of tape. When one
side of the tape is complete. the selections
for the other side of the cassette pick ap
with the next unplayed CD track and con-
tinue unti! the maximum tape time again is
approached. The player’s blue-green vic-
uum-fluorescent display shows you the
total playing time of the selections that
have been programmed.

Another useful feature of the CD-X211
is the ability to adjust the output level frem
the remote control (incidentally, not all the
player’s front-panel functions are available
from the remote; much of the program-
ming must be done at the unit). That con-
trol adjusts the level of both the headphone
Jjack and the line-level outputs that go to
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your amplifier. It’s a nice convenience if
your amp doesn’t have its own remote.

In conventional digital-to-analog con-
verters all the bits in a single word are
treated as a single entity. As the bits repre-
senting each sound sample come off the
disk in serial form, one at a time, they are
collected and lined up until the word is
complete. That word is then pracessed in
paralle! as a whole. Most of the processing
takes place in the digital filter. where over-
sampling and noise shaping are per-
formed. The digital word that ultimately
results is supplied all at once to the player’s
D-to-A converter, which turns it from dig-
ital to analog form.

In most current CD players. D-to-A
conversion is performed by switching cur-
rent through a series of resistors. Each
resistor. or set of resistors, represents one
bit. The network is weighted so the most
significant bit switches the greatest volt-
age. The output of the D-t0-A canverter is
a voltage proportional to the sum of the
values of bits making up a digital word,
and this voltage defines a single point on
the reconstituted audio signal.

There are a few problems with that type
of D-to-A conversion. The first is that. if
accuracy is to be maintained. the resistors
must be very precisely matched—which is
very expensive to do. And, no matter how
carefully matching is done, there is still
room for error, which eventually shows up
as discrepancies between the waveform
that was recorded and the one that’s re-
produced. The switching process that
turns current to the resistors in the network
on and off can also generate transients that
introduce spurious information.

The MASH process—Sansui’s version,
incidentally, is called “‘LDCS,"" for “Lin-
ear and Direct A/D Conversion Sys-
tem” —relies on pulse-width modulation
to reconstitute the audio waveform. Each
pulse is of the same amplitude, but the
number and relative values of the bits that
create the pulscs determine those pulses’
duration and density. By electronically
piotting pulse width against time, a sine
wave representing the analog audio wave-
form is generated. There are no fancy re-
sistors involved in the process. and only
one or two capacitors. Since there is no
switching. just a few components, and
only a single voltage involved in the pro-

cess, several sources of nonlinearity in the
reproduced waveform are eliminated, with
the resut of greater fidelity to the original.
Incidentally. the lessened requirement for
a lot of high-precision components is said
also to rzduce the cost of manufacture of a
MASH-type player to less than that of a
“comparable” conventional-design one.

The MASH process is a fast one—it
operates at 256 times the CD sampling
frequency of 44.1 kHz, or 11.2896 MHz!
That'’s tke equivalent of sixteen-times over-
sampling in a conventional player. And. as
the oversampling rate increases, exira-
neous information such as quantization
noise—zlitching that is a natural, but un-
fortunatz, result of the digitizing pro-
cess—dzcreases in intensity. Additionally,
harmonics that may be generated by the
digital signal’s square-wave nature are,
shifted w-a-a-a-y up in frequency, where
their intznsity is less and where they can
very easily be filtered out. The end result
of that noise-shaping process is a quieter
and cleaner analog signal.

Finally, the high oversampling rate re-
constructs a large number of intermediate
samples from the information supplied by
the CD. That, taken together with the lack
of quantization noise. makes for accurate
reproduction at low signal levels. where
original information is scarce.

That, in short, is what happens inside
the CD-X311. The result is not bad. We
have a few CD’s with extremely quiet pas-
sages and. playing them, did seem to be
able to discern something of a difference
there between what we heard from the
Sansui player and our own old-style one.
We also noticed much more high-end in-
formatian, not all of which we could at-
tribute to the response curve of the player’s
analog-cutput section. Perhaps we were
hearing a cleaner and more accurate repro-
duction of what was on the CD. It’s been
said tha: the digital recordings for many
early CD’s were made using miking tech-
niques more appropriate to black-viny! re-
production. where the highs needed a
boost tc overcome attenuation that oc-
curred later in the manufacturing process.
On some CD’s that showed up as an overly
bright, sometimes strident quality, and
that is what we may have heard for the first
time from some of our discs. That. we
suppose is the price of progress. [ |
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The Walrus and
the Carpenter’s

Tool

SEIKO HC-1000 HOME CONTRACTOR
CONVERSION COMPUTER. Manufac-
tured by: Seiko Instruments Inc., 2990
West Lomita Blvd., Torrance, CA 90505.
Price: $89.99.

At first you think it’s maybe a new type
of handheld subspace communicator, or
possibly the handle from a Star Wars light
saber. But it’s not. Despite its futuristic
appearance, Seiko Instruments’ new Home
Contractor is nothing quite that advanced.
What it is. *s a measurement and con-
version computer for handymen—an elec-
tronic replacement for tape measures and
conversion tables. If you're a high-tech
do-it-yourself member of the This Old
House crowd, or even if you're into con-
struction or renovation for the money, this
could be quite a handy device for you to
have.

About as big as a medium-size flash-
light. the Home Contractor’s primary
function is to measure distances between
interior surfaces. Doing away with tape
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measures and rulers, it determines dis-
tances electronically. The Home Con-
tractor works on the same principle as
sonar; it emits pulses of ultrasonic sound
and then listens as their echoes are re-
turned from reflecting surfaces. (It doesn’t
“ping’’ like the Red October, or squeak
like a bat: it makes small snapping sounds,
like those created by a spark jumping a
gap. Since the transducer is described in
the specifications as being *‘elec-
trostatic,” perhaps that is not surprising.)
By measuring the time interval that elap-
ses between the origination of the sound
pulse and its return, and relating that to the
speed of sound (approximately 1080 feet
per second at sea level), the unit can calcu-
late the distance between it and the surface
at which it is aimed.

Using the Home Contractor for cal-
culating distances is simple. You aim it at
the far surface (say, the opposite wall of a
room) and squeeze one or both of the two
levers recessed conveniently in its sides.
The device emits four bursts of ultrasonic
sound (which you hear as those snapping
sounds) and, when it has made a distance
determination, it beeps rapidly four times.
You can then read off the distance—in
feet-and-inches, in decimal parts of a foot,
or in meters—from a large six-digit LCD.
It appears that the device takes four read-

ings (hence the four snaps) and either aver-
ages them or perhaps makes its
calculations based on “‘the-best-three-of-
four” principle. You can see each distance
flash briefly on the LCD as it’s calculated,
and not all of the four are the same.

Distances are calculated from the butt of
the unit (which you normally place against
one of the surfaces defining the distance
you are measuring). The effective range of
the Home Contractor is about 33 feet, but
that can be more or less doubled if you
stand between the two surfaces and take a
reading first in one direction and then in
the other. A sum button lets you add the
two. Just remember to pivot the device
around its back end. which is the point
from which distances are measured.

However. determining how far it is from
one side of a room to the other. or from its
floor to the ceiling, is just the beginning of
the Home Contractor’s capabilities. By
measuring the length and width of a room
(and pressing the large "L and W™ but-
tons to store each measurement in the
unit’s memory) and then pressing the area
button, you can calculate the room’s area
in square feet or meters, and if you mea-
sure the floor-to-ceiling distance as well,
its voluime in cubic units. You can calcu-
late wall areas by measuring the height and
width of the surface, entering them as
length and width, and then pressing the
area button. The system assumes. of
course, that areas it calculates. and the
volumes they determine, are those of sim-
ple rectangles. If you're dealing with i~
regular shapes, you’ll have to break them
up into smaller rectangular areas with
which the device can deal. If you're into
remodeling grain silos or wells. or any
other spaces with circular cross-sections.
you'll have to do the required calculations
yourself.

Measuring and calculating linear dis-
tances, areas, and volumes, is still not alj
the Home Contractor can do. Turn it over
and there’s another, more complex array of
buttons and another LCD, that one with
eight digits. Some of the buttons (which,
by the way, are much tinier, and which we
found harder to work with, than the large
ones on the ‘‘measurement-computer”
side) bear the familiar calculator-type
markings; you can use this side of the
Home Contractor as an ordinary calculator
when you need one. Other buttons bear
labels the likes of “heat,” 4 X 8.” and
“paint.”

This is where the device turns from
being a “simple” carpenter’s tool to a con-
tractor’s tool. By entering, say, an area
calculated on the “"measurement comput-
er” side into the calculator on the *‘con-
version computer” side—alas. you can’t
just push a button and have a value passed
from one side to the other——and then push-
ing the one marked 4 x 8, the calculator
will determine for you how many four-by-

(Continued on page 8)



Slimming Down

BONDWELL B310 SUPERSLIM 80286
LAPTOP COMPUTER. Manufactured
by: Bondwell industrial Company, Inc.,
47485 Seabridge Drive, Fremont, CA
94538. Price: $3695.

It was just about ten years ago that the
first portable computer saw the light of
day. It was the Osborne 1, a system about
the size of a salesman’s sample case and
weighing ... well, the saying was that if
you could carry the computer and some-
thing else, it was portable; otherwise it wis
“transportable. " The Osborne 1, with its
SYs-inch disk drives and five-inch CRT,
was definitely a transportable. Since MS-
DOS had not vet been invented. it used an
operating system called CP/M. And, at
least in the first models, you had to plug
the computer into the wall to power it.
Despite its primitiveness by today’s stan-
dards. the Osborne computer was quite
popular in its day and gave rise to a number
of imitators.

Today, of course, our laptops—they’re
no longer “*transportables,” or even “pcr-
tables”—have rechargeable batteries bu.lt
in, use littie 3%4-inch plastic-shell floppies
with capacities as great as .44 megabytes,
have thin, flat LCD screens, and come off-
the-shelf with about a million bytes of
RAM (the Osborne 1 had 64K).

Adam Osborne demonstrated that there
is a big market for portability, however you
may define it, and even if you have o
sacrifice some convenience (the Osborne
I’s screen couldn 't display 80 characters at
a time—you had to scroll it sideways to
read long lines of text.) Even today, with
the latest in consumer-clectronics tech-
nology, we must often ““give with one hard
s0 we can pick up and carry with the
other.”

That is the case with the B310 Superslim
laptop system from Bondwell. The com-
puter has a lot going for it and, if you
weigh its capabilities against your needs.
it may prove to be exactly what will do the
Jjob for you. However, in achieving its de-
sign goals, Bondwell also had to leave out
some things you may consider essential to
YOUr purposes.

The B310 is billed as *‘the world’s
smallest and lightest laptop.”” and it may
very well be that. The case measures jusi
13 x 12.2 x 2.2 inches, and the system’s
weight. including its 1.8-ampere 7.2-volt
battery pack (to which we'll return), is a
mere 8% pounds. That really is light. and
it is a pleasant surprise to grasp the buili-in
handle (which folds into a recess in the
bottom of the case when not in use) and
pick up the computer so effortiessly. The
unit’s center of gravity is such that it can be
put down and rested on its rear end with tke
handle sticking up as you shuffle forward

in the car-rental line at the airport (al-
though, to be honest, we'd teel more com-
fortable if the center of gravity were still
lower than it is). And, as long as nothing is
plugged into the printer connectors or ex-
ternal power/recharger jack at the rear, you
can do the same at home when you lift the
unit off your lap (that's why it’s called a
“laptop, ™ right?) to ze1 up out of your easy
chair. If the power jack had been located at
the side of the case, vou could have left the
computer plugged in when you set it
down.

The B310 comes with what Bondwell
feels s necessary to your on-the-road or
oft-the-desk computing—a fast (25 ms.)
40-megabyte hard-disk drive, a 1.44-
megabyte 3%-inch floppy-disk drive, and
a megabyte of RAM divided into a lower
640K and an upper 384K of extended
memory. You can add another megabyte of
RAM if you need it. The CPU 1s a CMOS
80286 running at 12 MHz. The display, to
which we’ll also return shortly, uses a su-
pertwist LCD and is housed in a hinged
panel that folds down 10 lock and cover the
keyboard when you’re not using the com-
puter. The cover has two “‘sight glasses”
that let you see the Power and Ext. Power/
Charge indicators even when it's closed. a
convenient feature. The keyboard is,
thankfully, full-sized: its right-hand side
also doubles as the numeric keypad when a
key marked “"Fn™ is pressed. You should
also note that the keyboard has no Pause/
Break key. If you’re into BASIC program-
ming and don’t know how to use Control-
C. that could present a problem. (But, of
course, you do.) There are indicator LED’s

to show when the Caps Lock and Fn keys
are down and locked. The lavout of the
cursor-movement keys is a bit unor-
thodox—as seems to be the case with
every laptop we’ve used—but :tat should
not take much getting used to. Ten func-
tion keys are arrayed. in the new style,
across the top of the keyboard. There are
no Fl1 and F12 keys.

At the rear of the computer are a pair of
9-pin D connectors for two serial ports,
and one 25-pin one for the parallel port.
There's also a 9-pin RGB Out connector
for an external color monitor (CGA-type).

The B310 comes with MS-DOS 3.3 and
GWBASIC. and uses a BIOS from the
reputable Award Software; thers should be
no software-compatibility prodiems. We
did encounter a condict. though. between
Microsoft Word and a bailt-in atility that,
among other things, is supposed ‘o tell you
the amount of charge l2ft in the battery
pack. When we tried to :nvoke that utility
from within Word, the system locked up
and we could only get started again by
rebooting. We suspect that the conflict
arose from the fact that Word does not rely
on the system’s characier generator but
prefers to define for itself everything it
shows on screen, while the rest of the
system uses the Extended ASCII charac-
ters built into its ROM. Use caucion, there-
fore, when using pregrams like Word, and
maybe graphics programs as well. (We
thought of installing Windows to further
verify that, but there’s no place on the
computer to connect a rmouse .}

And that parenthetical remark brings us
to one of the sacrifices that had te be made
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to get the B310 into such a small. slim
package: With the exception of the second
megabyte of RAM mentioned earlier,
there’s no way to expand the computer
internally. Not even a second floppy-disk
drive or internal modem can be added.
(You could, we suppose, add one of those
miniature external modems from Touch-
Base!) Not that there's anything really es-
sential left out of the system. but if you feel
you're going to need something more, for-
get it. There's no place for you to install or
connect it.

And, while we’re on the subject of es-
sentials, we may as well mention the LCD.
It’s not backlighted. Using the computer
the first time at night in a not-too-well-lit
room we thought the display was defec-
tive, or that the battery was low, or maybe
just that our eyes were tired. It appeared
fuzzy and was hard to read. The problem
wasn’t anything like what we had sup-
posed, just that we had expected the (rela-
tive, for an LCD) clarity of a backlit
screen, and it wasn't. That is another one
of those size-and-weight tradeoffs you’ll
have to take into account when deciding
whether this system is for you.

The B310’s power pack, probably again
to keep weight and size down, is not es-
pecially hefty. A capacity of 1.8 amps
might sound like a lot, but it isn't when
yoti're calling on the batteries not only to
do your computations, but also to drive the
LCD and hard- and floppy-disk drives as
well. That is probably one of the reasons
there’s no backlighting; to conserve power.
Another power-conservation measure con-
sists of a configurable timer in software
that shuts off the hard-disk drive motor
and the LCD after a specific interval of
inactivity (of the drive or keyboard). Start-
up again is automatic when you need it.
You can disable that feature if you like. but
our advice is to use it. With moderate
hard-disk accesses. our fully-charged bat-
tery pack started flashing its “Low Batt”
warning after roughly 1% hours. Recharg-
ing takes about eight hours (an outboard
charger is supplied) and, aithough it will
stow down charging considerably, the
computer can be used at the same time the
battery 1s being topped off.

A power-saving measure you might
want to try is setting up a RAMdisk: our
system came from Bondwell already con-
figured to establish a 384K RAMdisk in its
extended memory when it was booted. If
you can move your disk-intensive pro-
gram(s) up there, you'il pick up a lot of
operating time.

Despite those criticisms, we found the
Bondwell B310 laptop computer to be a
pretty good performer for a “lightweight™
(in more than one sense of the word) com-
puter. Once we sat down with it and came
to grips with the engineering sacrifices
that had to be made to achieve its admira-
ble compactness and portability, we got
along with it quite well.
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HOME CONTRACTOR
(Continued from page 6)

SONY HANDYCAM
(Continued from page 4)

eight-foot wall panels are required to cover
that surface. Similarly, the heat button will
tell you how many BTU’s are involved in
heating a given volume of space. In all. the
conversions the Home Contractor can per-
form based on calculations of area or vol-
ume are: "Air’’ (air conditioning BTU's);
“Heat™ (heating BTU's); "“Tile-C” (2 X
4-foot ceiling tiles): “Tile-F” (10 X 10-
inch floor tiles): “Paint’ (gallons or liters
of paint); **Rug” (square yards); 4 x 8"
(wall panels): “Roll” (rolls of wallpaper to
cover a surface).

As with the measurement computer. fig-
ures can be entered and calculated in Im-
perial (English), U.S., or metric form. For
linear and arca measurements, the dif-
ference between the Imperial and U.S.
systems is simply the difference between
presenting the numbers in decimal- or in
feet-and-inches form. Be aware. though,
that in working with volume an Imperial
gallon is nearly twenty-percent greater
than a U.S. gallon; make sure you're in the
correct mode when determining how
much paint you'll need. The Home Con-
tractor manual—which. incidentally. is
conveniently sized to fit in the pocket of a
pair of overalls—erroneously states that
Imperial and U.S. gallons are equal in
volume. Don’t you believe it! The Home
Contractor’'s “‘rolls of wallpaper” con-
version function is also error-prone.

There’s one more thing that the Home
Contractor does. Professional contractors,
when they charge you for materials, mark
up the price. That is. they add a certain
percentage to what they paid for an item to
cover their time, expenses, and so forth.
The calculator side of the unit includes a
button marked “mu,’ for figuring markup
(it took us a while to figure out what the
label meant: we thought that since that key
was located along with the other memory
buttons, maybe the label stood for “mem-
ory undo’” or something like that). By en-
tering the original material cost, and then
pressing mu and entering the percent of
markup, you are supposed to be presented
with the price you should charge your cli-
ent. Unfortunately, there seems to be a bug
in the Home Contractor's ROM, and the
percentage it adds is more than what you
instruct it to (we've known real contractors
like that, t00.) You're better off using the
calculator’s % key, which can do the same
thing.

That aside, Seiko's Home Contractor
seems to be a very useful tool. It’s cer-
tainly more accurate than a sagging tape
measure (and can easily be used by a per-
son working alone), and being able to do
on-the-spot materials calculations elec-
tronically can be a great time saver. If you
push the right buttons it may even be more
accurate than pencil-and-paper and save
you time, money, and materials. |

turc. By the way, the TRS fades to and
from white. not black.

We've saved the best feature—for our
money, at least—for last. The TRS Handy-
cam has a titling facility. No, not a
character generator. but simply a quantity
of RAM that’s used to store single frames
of video that can then be superimposed
over the “live” video. The idea is that you
neatly letter your title on a white card and.
pointing the camcorder at it, store it using
the memory button. You can then use the
title either as shot. in reverse video (white-
on-black). or in any of six or seven other
colors (depending on whether you count
white and black as colors). You can even
make titles scroll into a scene from the
bottom of the frame, and scroll out the top.
If you don’t want to superimpose the title
over other distracting video, just record it
against a neutral background.

We cheated and created a number of
titles on our computer, using a desktop
publishing program to get a selection of
type sizes and styles, and shooting right
from the screen. Freezing the titles in
memory did away with any flicker prob-
lems that might have arisen from differing
scan rates. and the results were quite im-
pressive.

If you haven’t guessed by now, we were
quite taken with the TRS Handycam.
Whilc we could have wished for just a few
more special features to meet our par-
ticular requirements, this camcorder does
an incredible job, especially for its size.
The novice videomaker will appreciate the
TRS Handycam for its smail size and
weight and ease of use. The more sertous
user will value even more the array of fea-
tures that permit him a degree of control
and creativity not usually found in such a
small package. |

Coming
Next Month

| n
sIZMO0

- GIZ]

® Northgate Slimline 320 80386 Com-

puter System

® Toshiba Model 3200 Facsimile Ma-
chine

| o Recoton Power Wave TV600 Indoor

Amplified Antenna

® 3-D TV Model 2001 Home Stereo
Theater

| ® And much more




For more information on any

e iSEl 1 ECTRONICS WISH LIST

the Free {nformation Card.

High-Current Integrated Amplifier

The impedance of a loudspeaker system varies considerably over the audio
frequency spectrum. And as a speaker’s impedance changes so does the amount of
current it requires from the amplifier driving it. Many amplifiers find themselves
taxed to (or beyond) the limit when demand for current exceeds what they can
supply. Not so with the Cyrus Tivo integrated amplifier. According to its manufac-
turer, Mission Electronics USA Inc. (18303 8th Avenue, Seattle, WA 98148), this
amplifier is rated at 50-watts-per-channel into eight ohms, and is designed to
deliver as much as 50 amperes without straining. (An additional DC-power
supply, the Cyrus PSX, can be added to increase output to 70 watts with a 50-
ampere continuous-current capability.) To maintain fow distortion in the signal
path. the Cyrus Two employs military-grade components and uses straight-line Mission Amplifier
signal paths that contain as few connections as possible. Signal inputs go directly
to the volume control, pass to the power amplifier, and are delivered to the outputs.
Distortion is further reduced through the use of an electrically transparent chassis
and cover, which ensure that ary electromagnetic fields radiating from the unit
will not be refiected back inside. Price: $799.
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Trundling Down the Bunny Trail

Why should you have all the fun? Kids three and older will get a kick out of
Remo Rabbit, an eight-inch-tall plastic rodent trained by Bondwell (47485 Sea-
bridge Drive, Fremont, CA 94538) to follow a plastic carrot. The carrot contains
an infrared LED, and a sensor in Remo’s nose keeps him going after it, wherever it
may be carried. Remo can “smell” the carrot from as much as 20 feet away. He can
also tell when he’s run into an oastacle, and upon encountering something in his
way he spins around and tries moving in another direction. Intended for indoor
use, the toy operates on all kinds of surfaces, including carpeted terrain. Price:
$24.99.
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Car Security System

Although Sansui’s (1250 Valley Brook Avenue. Lyndhurst, NJ 07071) A-3 car
security system can be hard-wired to a vehicle’s doors. trunk, and hood if desired,
all that’s necessary at the bare minimum is a single-wire connection to the positive
battery terminal (the return is through the chassis, to which the siren/alarm
module is mechanically attached). The A-3 system incorporates two sensors. If
there is a forced entry. or if an attempt is made to move the car. a shock sensor
triggers the siren, which outputs a 128-dB scream. If for some reason the shock
sensor is bypassed, a voltage-drop detector senses the change arising from a light
going on or the ignition system being turned on, and also sounds the siren. The
sensitivity of the unit is adjustable from a handheld remote control that communi- .
cates with the user through a series of chirps. The remote is also usedtoarmand ~ Sansui Auta Alarm
disarm the system. The A-3 meets all legal requirements in that the alarm
sequence lasts 40 seconds. and repeats every four minutes until disarmed. Price:

$139.95.
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Active Speakers

If you need a pair of little speakers to take with you when you travel, take alisten
to Sony’s (One Sony Drive. Park Ridge, NI 07656) SRS-37. The amplifiers in the
5Vs-ounce powered speakers are rated at 1.2 watts each, plenty of power to fill a
motel room or even larger space. The 3%- X 6- X 3%-inch units. which contain
two-inch drivers. include bass-refiex ports for improved low-frequency response,
and have volume controls as well as direct-input switches to bypass the built-in
amplifier should that be desired. For convenience in packing and transporting
them, the speakers employ an interlocking joint system. Price: $79.95/pair.
CIRCLE 59 ON FREE INFORMATION CARD Sony Active Speaker
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Wireless Burglar Alarm

Dicon’s (631 Executive Dr., Willowbrook. IL 60521) new Dicon 3000 wireless
home burglar alarm offers a built-in telephone dialer and emergency-message
system, and features a computerized central console that talks to you. In addition,
the system—which consists of the central console, a siren. a passive infrared
motion detector, and accessories—monitors itself for proper operation and vo-
cally reports its status to its owner. The central console can guide a user vocally
through a brief setup procedure, and provides prompts and messages during
regular use. Should a break-in occur. the console automatically places calls to up
to four numbers (specified during the initial setup procedure) and delivers a
digitally stored 15-second message in the owner’s own voice. Additional wircless
sensors (which transmit digitally encoded FM signals containing unique identify-
ing codes when they are triggered to pinpoint the source of trouble) are available in
the form of window and door switches, **panic buttons,” extra motion detectors,
and pressure-sensitive mats, and up to 30 of them can be used with one Dicon
3000 system. A backup-battery feature—which also tells the user when the

battery needs replacement—is included. Price: $399.
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Parabolic Headphone

A parabolic reflector in each earcup is said to allow AKG Acoustics’ (645 Bryant
Street, San Francisco. CA 94107) K 280 headphones to reproduce the lefi-right
perspective of a cencert hall. The apparatus, which weighs 8.8 ounces, has a
frequency response of 20 Hz to 20,000 Hz, and its rated 94-dB sensitivity
indicates its ability to output lots of sound. The K 280 uses an “integrated open
air” design that allows high frequencies to dissipate (making for a smooth
frequency response) and that also eliminates heat buildup inside the earpiece.
Price: $195.

CIRCLE 61 ON FREE INFORMATION CARD

Compact Music System

As compact discs and prerecorded cassettes gain in popularity and acceptance
and LP records decline correspondingly, turntables—at least in some circles—are
becoming a thing of the past. Sensing that trend, Lloyd’s (200 Clearview Road,
Edison, NJ 08818-7811) has done away with the turntable in its SoundCube CS 003
compact stereo set. The bookshelf-size unit includes an AM/FM receiver with
PLL-synthesized digital tuning and 20-station preset memories, a six-band graph-
ic equalizer, and a dual-well high-speed dubbing cassette deck with auto-reverse.
A large multifunction LCD display shows frequency, band, preset memory
position. and signal strength. The unit’s remote control can be stored in a
concealed front-panel drawer and jacks at the rear allow the use of a line-level
device such as a CD player. No place to connect a phonograph, though. Price:
$119.95.

CIRCLE 62 ON FREE INFORMATION CARD

Llcyg’s Music System

SX-y Computer

Intel’s 80386 SX microprocessor, used in Radio Shack’s (One Tandy Center.
Fort Worth, TX 76102) Tandy 4016 SX desktop computer, is an economy version
of its 32-bit 80386 CPU. It achieves that economy by interfacing to the world
around- it (which includes the computer’s data and instruction buses, as well as
peripheral support cards) using a word length of only 16 bits. as compared to the
full-blown 386’s 32-bit structure. That allows the use of existing—and less
expensive—I16-bit AT-type hardware. At the same time, however, the 80386 SX's
32-bit internal architecture permits it to run software written for high-end 386
systems (as well as for less sophisticated ‘286 and 8088 ones. of course). The
system includes on its main board 16-bit VGA support. a 16-bit SmartDrive IDE
connector (hard-disk drives are sold separately), a math coprocessor socket. serial
and parallel ports, and a mouse port. For expansion, there are three full-length 16-
bit slots and two device bays. onc for 3.5-inch- and one for 5.25-inch drives. Also
available is a 5.25-inch CD-ROM drive. Price: $1999.

Tandy Computer CIRCLE 63 ON FREE INFORMATION CARD
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DSP Telephone Answering Device

ADAM (Al Digital Answering Machine) is, according to its manufacturer,
PhoneMate (P.O. Box 2914, Torrance, CA 90509-9910) the first TAD to offer
digital signal processing. Using a proprietary data-compression algorithm.
ADAM’s digital-storage system dynamically allocates memory space to store
messages, long and short, without wasting valuable RAM. Messages can be
speeded up or slowed by 30% during playback to save time or increase intel-
ligibility. Also built into the TAD are a voice-confirmation function for audible
verification of commands (**] will save message three”), a large digital display
with menu-driven operation, and ‘' handset message retrieval” that lets you play
back your messages though the privacy of your phone’s handset. Remote-opera-
tion features includes a three-digit security code and voice prompts that walk you
through remote operation. Price: $299.

CIRCLE 64 ON FREE INFORMATION CARD

Toast of the Town?

Many of today’s VCR’s do not unload the tape entirely from the head drum
during rewinding or fast-forwarding; that permits faster access to the tape but also
increases wear and tear on it and on the record/playback heads. The solution is a
separate rewinder. Ambico (50 Maple Street, P.O. Box 427, Norwood, NJ
07648-0427) makes the rewinding process almost as convenient as making a piece
of toast. Its V-0756 drop-in/pop-out rewinder, which is little larger than the tape
cassette it holds, has a slot on top into which you insert the tape to te rewound.
Approximately three minutes later the job is done (inserting the tape starts the
process) and—pop/—up jumps the cassette ready for play or storage. A window
in the side of the unit allows you see how the process is coming along. Price:
$24.95.

CIRCLE 65 ON FREE INFORMATION CARD

Maestro de Traduccion

The Translation Master TMS-500 is the first in what will probably be a long line
of electronic foreign-language dictionaries from Franklin (122 Burrs Road, Mt. Ambico VHS Cassette Rewinder
Holly, NJ 08060). The little 13-ounce, 7 X 5 X 1Y-inch, translator recognizes
more than a quarter of a million Spanish and English words, using as its source the
Collins Spanish Dictionary. If you enter an inflected form of a worc (the third-
person conditional, for example) the device can automatically determine the root
form and display the proper entry, and in the event of misspelling it will provide
you with a list of the words it thinks you intended to enter from the keyboard. An
“inflect” button causes the dictionary to display the conjugated forms of a verb,
and there is on-line help available for assistance with such things as *‘present
subjunctive.” The Translation Mas‘er TMS-500 can also play a variety of spelling
and grammar games to help you in learning a language, and even includes a
facility for your entering 50 words that you know but that are not included in its
ROM’s. Price: $299.95.

CIRCLE 66 ON FREE INFORMATION CARD

Car Cassette-Player/Receiver

The KRC-610 is a pull-out, dash-mount, autosound unit whose tuner is es-
pecially engineered to combat the intermodulation and multipath distortion often
encountered in city-driving situaticns. The Kenwood (2201 E. Dominguez St.,
Long Beach, CA 90810) unit includes an amplifier whose output is switchable
between two channels at 25 watts each and four channels at 15 watts apiece. The
cassette mechanism features a special cushioning system and uses a tape head
with a double-guttered profile that reduces the tape-contact area to provide more
bass and lower surface drag. Front-panel controls include those for the operation
of a separate CD player. Other features include parallel speaker fader, Dolby-B
noise reduction, and tuner call during fast forward and rewind. The tuner accom-
modates 16 FM and eight AM preszts. Price: $399.

CIRCLE 67 ON FREE INFORMATION CARD Kenwood Car Radio
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Dolby Pro-Logic Decoder with A/V Switching

The PLD-710, from NEC Home Electronics (1255 Michael Drive, Wood Dale,
1L 60191) provides Dolby Pro-Logic surround-sound audio and also serves as an
A/V switcher that allows users to link together virtuaily any home audio/video
system. The PLD-710 uses an active decoding system that increases channel
separation from the as-little-as-3-dB found in some passive decoders to as much as
26 to 40 dB. Audio information for the rear channel is processed through 16-bit
digital delay circuitry that allows independent adjustment of left- and right-
channel sound to match room acoustics. A test-tone generator is built in to assist in
getting correct Pro-Logic sound balance. A wide variety of input and output
connectors is provided, including an auxiliary video input on the front panel for
quick camcorder hookup. A handheld remote controls most of the unit’s func-
tions, which include a motorized master volume control that lets the user adjust
the overall-output level of a multi-component system. An on-screen display
provides fast and easy reference for input sources. surround-mode settings. and
delay times. Price: $599.
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CIRCLE 68 ON FREE INFORMATION CARD
Steady as She Goes

Next to merciless zooming in and out, probably the most serious videotaping
sin is using a camera or camcorder without a tripod. The tremors introduced by
even the steadiest of hands can detract from an otherwise flawless shot. and
moving shots are next to impossible. Professional filmmakers use a device called a
Steadicam to achieve stability in handheld shots. Now. owners of 8mm and VHS-
C camcorders (units weighing 3.5 pounds or less) can benefit from the same
technology, but a lot more cheaply. The Sreadicam JR, a product of Cinema
Products Corporation (3211 So. La Cienega Blvd., Los Angeles. CA 90016) is a
1.8-pound consumer version of the larger 70-pound, $40,000 studio-sized sta-
bilizer, that allows a camcorder mounted on it to float on air and eliminates
handheld **shakes.” Your camcorder can now become an active participant in the
scenes it shoots. The Steadicam JR unit incorporates a low-intensity light for fili,
and has a 3.5-inch monochrome backlighted LCD monitor with non-glare screen
that frees you from the awkwardness of having to keep one eye glued to the

camcorder’s viewfinder while you’re shooting. Price: $579.
CIRCLE 69 ON FREE INFORMATION CARD

Cinema Products Steadicam JR Formatted Disks

Formatting floppy disks is no big deal ... unless you have to do lots and lots of
them. To save you time and work, Maxell Corporation (22-08 Route 208, Fair
Lawn, NJ 07410) is now selling its lines of Gold Standard and RD floppy disks in
== me formatied form as well as “‘plain.” In the 5%-inch size. 360K MD2-D disks are

e available to run under MS-DOS 2.0 or higher; the higher-capacity MD2-HD
o disks, for use with AT-type systems, come formatted for 1.2 Mb. The smaller,
hard-shell 32-inch disks come formatted for 720K (MF2-DD). Finally, at the top
of the line are the new 3%-inch Super RD MF2-HD high-density (1.44-Mb,
formatted) disks. Those extra-reliable media include such new features as a flex
shutter that adheres tightly to the shell to keep out contamination. and an improved
outer shell. All these disks can, of course, be reformatted to meet your specific

needs, hardware and operating system permitting. Price: Not announced.
CIRCLE 70 ON FREE INFORMATION CARD

Camcorder-Friendly VCR

Maxell Formatted Disks Intended specifically for camcorder owners who need a full-size VHS deck to
meet their dubbing needs, Fisher's (21350 Lassen Street, P.O. Box 2329,
Chatsworth, CA 91311-2329) FVH-7400 is a down-to-earth model that, despite its
low price, still offers a number of the features that make the difference between
good and indifferent transfers. The unit has four double-azimuth heads for op-
timum performance at all tape speeds, a flying erase head for noise-free transitions
from one scene to another, audio dubbing (for adding music or voice after the fact),
automatic tracking adjustment, and even a built-in character generator for titling.
Front-panel jacks allow convenient connection and disconnection of the playback
camcorder or other device. And, naturally, there's a 43-function infrared remote

control. Price: $449.95.
Fisher VCR CIRCLE 71 ON FREE INFORMATION CARD
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ULTRASONIC
MORSE-CODE

TRANSCEIVER

Learning the code is the toughest part of earning an amateur-radio license,
but this project makes the task much easier and more fun!

travel the world over and meet in-

teresting people and make new
friends without leaving home, or spend-
ing a bundle on airline tickets, would
you be interested? Like to know
more?—okay! I'm speaking of a magic
carpet that can take you around the

If | were to fell you that you could

world to any location at lightning -

speeds and the only pilots license you'll
need for these fascinating adventures
is a valid amateur-radio license.

Now don‘t throw your hands up and
say "l knew it sounded too good to be
true” and go off in a huff, because pass-
ing the FCC test is easier now than ever
before. The exact questions and an-
swers that will be found on the FCC's
writtén exams are available in a
number of study guides. Now it comes
down to the last obstacle, learning
Morse code.

The code portfion of your test need
not be the dreaded “thing” that you
often hear people complain about. In
fact, if the same amount of time was
spent practicing code as complaining,
the problem would not exist. To begin

BY CHARLES D. RAKES

with, the code is not difficult to learn,
and with the “right mental attitude” it
can be a real pleasure.

A pair of Ultrasonic CW Transceivers
can make the chore of learning the
code or increasing your speed a ot of
fun, and at the same time gives you a
hands-on feeling of operating a real
radio station. That's right. The design of
the Ultrasonic CW Transceiver is very
similar in many ways to the transceivers
used by licensed amateurs for world-
wide communication, except ours op-
erates on the audio, not radio, frequen-
cies so no license is required.

The transceivers offer a QSK (full
break-in operation) circuit that makes
the transition from the transmit to the
receive modes an automatic feature.
There's a sidetone generator with tone
and level controls built in for self
monitoring. The transceiver’s ultrasonic
output is tunable from about 15 kHz to
25 kHz and automatically produces the
same off-set CW audio tone for each
receiver.

Outdoors, the fransceivers operated
at a distance of over 200 feet with a

weak but solid signal, and indoors just
about everything that was tried worked.
The fransceivers are basically line-of-
sight communicators that work best
when facing each other, but indoors
the ultrasonic signals can be bounced
off walls and other smooth surfaces to
work at various angles and even
around corners.

Inside the Transceiver. Figure 1is a
complete schematic diagram of the
Ultrasonic CW Transceiver. The circuit
consists cf little more than a pair of 567
phase-locked loop IC's and eight tran-
sistors—seven 2N3904 general-pur-
pose NPN silicon transistors and one
MPF102 N-channel JFET. The remaining
circuit elements serve support func-
fions.

The receiver portion of the circuit is
designec around a direct-conversion
concept that's used in a number of to-
day’s popular, inexpensive receivers
designed for CW and SSB (Single-Side
Band) only. The incoming ultrasonic sig-
nal is picked up via piezo-transducer
SPKR1 and fed to the base of Q1
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Fig. 1. The Ultrasonic CW Transceivers consist of little more than a pair of 567 phase-
locked loop IC’s and eight transistors—seven 2N3904 general-purpose NPN silicon
transistors and one MPF102 N-channel JFET. The remaining circuit elements are nothing

more than support components.

through C1 and R1. Resistor R1 protects
Q1's base circuit when the transmitter is
operating.

Transistors Q1 and Q2 are connected
in atwo-stage broadband amplifier cir-
cuit tailored to boost audio-frequency
signals ranging between 15 kHz and 30
kHz. The JFET (@8) and its associated
components form a product detector,
which heterodynes the incoming signal
with the frequency of the VFO (varia-
ble-Frequency Oscillator), U1. The signal
produced at the drain of Q8 is a com-
bination of the two input frequencies,
their sum, their difference, and the two
mixing signals.

Components R11, C5,C6,and C7 are
selected tfo roll off the high-frequency
content of the detector’s output signal,
leaving only the difference low-fre-

quency product to pass on to audio-
amplifier Q4. The amplifier's output sig-
nal is then coupled to the headphones
through an impedance-matching
fransformer, T1.

Phase-locked loop U1 is connected
in a VFO circuit that supplies the hetero-
dyne signal for the product detector.
Components C9, R13, and frequency-
control potentiometer R27 set the os-
cillator’s operating frequency. A second
phase-locked loop, U2, is connected in
a variable low-frequency osciliator,
which is used to supply the sidetone
signal to the phones while fransmitting.
Components C12, R24, and frequency-
control potentiometer R26 determine
the sidetone frequency.

The transmitter is a combination of
the VFO circuit, the QSK circuitry, output-

fransistor @3, and piezo-transducer
SPKR1. The square-wave output of the
VFO at pin 5 of U1 is fed through R14 tc
the base of Q3. Transistor Q3's output is
direct-coupled to SPKR1. Components
R16 and C16 decouple the transmitter’s
high-current output pulses from the
power source and other circuitry.

The QSK Circuit. When the trans-
ceiver is in the receive mode {that's
anytime the transmitter's key is not in a
closed position), the base of Q6 is bi-
ased on through R17 and R18. The col-
lector of Q6, which is tied to the base ot
Q3, is switched to ground, removing the
drive signal from the base of Q3. Asiong
as Q6 is biased on, the transmitter can
not operate.

Transistor Q7 is biased on through R17
and R20, clamping the sidetone signa
present at the junction of R22 and R25
to ground. That keeps the sidetone from
being heard while the transceiver is in






