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WE HAVE WHAT YOU NEED FOR HOLIDAY PROJECTS!
New Battery "Hotline” Service—Hundreds of Types Available

We Can Now Supply Virtually Any
Currently Manufactured Battery!

In addition to our large in-store stock, Radio Shack can
now supply almost any battery. Our expanding selection
even includes special communications batteries for
walkie-talkies and pagers. Batteries are sent from our
warehouse to the Radio Shack near you. And there's
never a postage or handling charge.

For Damage-Free IC Handling
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(1) (2) Solder-Type D-Sub Connectors

Type | Cat No. [Fach Type | Cat No |Each (4) Inline RS-232 Tester. Spot line prob
(1) IC In/Out Tool Kit. For 6 to 40 p'n (4) Static-Draining Wrist Strap. With MaleQ [276-1537] 99| [Male25 |2761547[149]  lems fast. #276-1401 ... 14.95
DIPs. #276-1581 24" ground lead and mini alligator Clip Female 9 |276:153811.99| [Female 25(276-1548 |2 49 (5) NEW! Shieided Stunt Box. ere in-
(2) IC Pin Aligner. #276-1594 2 99 #276-2397 . .3.29 (3) Metal-Shielded Connector Hoods. cluded PC board to suit. #276-1403, 9.95
(3) Conductive Foam.5x 5" safety mat (5) Solderin: HeatSlnk. Prevents heat 9-Position. #276-1508 2.19 (6) NEW! DIP Shunts.
for your bench. #276-2400 1.29 damage. #276-1567 .1.39 25-Position. #276-1510 2.79 #276-1512 Pkg. of 10/1.29
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Top-quality. grounded 6-foot AC cords for com-

puters, printers. tusiness machines. UL listed ™) @

Connecto
With a built-in speaker. it's the perfect ;1) W"Q" Straight HP (CEE-Type) 3. {;g

test amp and also well-suited for com-
puter voice and music synthesis applica- (2) With 90° HP 00““9“07 ideal for Ilghl
tions. Has volume controt and '/s” input spaces. #278-1260

(3) Extension. #278-1259 4.99

#270-257 4.99 and earphone jacks. #277-1008 let. #277-1201 10.95
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(1) 0-15DC Voltmeter. Mounts in 178"
round hole. #270-1754 7.95
(2) Two-Piece Enclosure. Easy to
drilt or shorten, if desired. Accepts PC
board and 9V battery. 55/8 x 2'/a x 1'/16"

(1) Silicon Solar Cell. Produces about
0.3 amp at 0.55VDC. #276-124 3.95
(2) Solar Project Kit. Includes mini so-
lar panel, motor, propetler, project book-
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Ideal for Nintendo™ Design Your Own

(1) 20LEDs. Assortment may include

. 1 T

MV-5054. MV-50. RL-209 in red, Adds extra zip to popular video Postons | Tibe . SatNo | Eac IR Control System
green, amber. infrared 1 ‘ H 2 Wale) hgavazisay 4oo
#976. games! Features autofire switch, 6 Male 274-152 | 169 i

76-1622 1.98 N 12 Male 274-153 | 199 (1) IR Detector Module. Detector, amp,

two separate “fire” buttons and limiter. fil ) 3

(2) 5Photocells. CdS photoresistors. start/select control #270-1704 2 Female | 274154 | 99 imiler, filter and more!  #276-137, 3.49
Ideal for experiments. Various slyies 1 [ Female | 274-155 | 169 {2) SEP8703-1IR LED. High power out-
and ratings. #276-1657 1.98 *Registered trademark of Nintendo 12 Female | 274-156 | 1.99 put. #276-143 1.69

Probe-Style Multitester Breadboard & Jumpers

"Pro"” Soldering Station

3995

A super gift for any builder!
Features selectadle 15/25-
watt power, sponge cleaner
and fully grounded tip. UL
listed AC. #64-2057
Iron-Clad Replacement Tips.
#64-2089 . Pkg. of 2/4.99
Tips for Soldering Surface-
Mount Devices.

#64-2074 Pkg. of 2/4.99

Ideal for Testing On-the-Go

39°

Convenient data-hold butlon freezes display and lets
you remove tester for easy reading. Features autopolar-
ity, continuity sounder, low-battery indicator. Measures
10400 volts AC/DC and resistance. 13hs x 6%s x ¥a" With
batleries and case. #22-165

(1) Deluxe Breadboard. Molded 2'/ax 62" board is
mounted on @ 7 x 4" steel base with rubber feet. 640
plug-in points and three binding posts. #276-169

{2) NEW! 140-Piece Jumper Wire Kit. #276-173

Radio Sfhaek

The Technology Store™

A DIVISION OF TANDY CORPORATION

Over 1000 items in stock! Binding Posts, Books, Breadboards, Buzzers, Capacitors, Chokes,
Clips, Coax, Connectors, Fuses, Hardware, 1Cs, Jacks, Knobs, Lamps, Multitesters, PC Boards,
Plugs, Rectifiers, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners, More!

Prices apply at participating Radio Shack stores and dealers
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PASS IT ALONG

In an age when the public perceives an erosion in America’s
“technological superiority,” it becomes ever more important to
make certain that succeeding generations carry on this
country’s tradition of invention and ingenuity.

Many corporations'are doing their bit to impart the spark of
knowledge to young people. Companies like Westinghouse,
Mallory (through their Duracell subsidiary), and others
sponsor science and design competitions for youngsters. The
best entries earn scholarships, recognition, and prestige. But
everyone who competes is a winner; their prize is a better
understanding of the creative process, and a head start toward
their future.

We at Popular Electronics are also trying to do our part.
Each issue features projects, how-to articles, and much more
designed specifically for youngsters and beginning hobbyists.
From time-to-time we offer articles that allow you to explore for
yourself some of the basic principals of science and
electronics. This month for instance, “Electrolysis of Water”
(see page 73) allows you to recreate one of science’s most
famous experiments.

But, parents, we can’t do our part if you don't help. When you
are done with an issue, pass it along to your youngsters. Point
out some of the things that you think might be of interest. Or,
better yet, volunteer to help your child build one of our projects
or perform one of the experiments. (And kids, if this is your
issue, pass it along to your parents; they work hard and
deserve some fun, t00.)

And speaking of passing things along, you may have noticed a
change on our Masthead. Julian Martin has left Popular
Electronics to accept another assignment within our
company. Julian has been with this magazine, and its
predecessors (Special Projects and Hands-on Electronics),
since its inception. He has seen it through its tough times and
its good times, and has left an indelible mark on everything we
do here. Now the job of making this magazine the best it can
be for its readers has been passed to me. | have some big
shoes to fill, and some high standards to live up to.

Q0 L

Carl Laron
Managing Editor
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Letters

PLENTIFUL PARTS
I found your article, “The Parts Connection,”
(Popular Electronics, July 1989) very infor-
mative. | would like to add one more name
to your list of parts distributors. DC Electron-
ics (P.O. Box 3203, Scottsdale, AZ, 85271-
3203, 800-423-0070) carries a large stock
of transistors, chips, voltage regulators, etc.—
just about anything you'd need to build the
projects that appear in Popular Electron-
ics. They have a $15.00 minimum, but that
is waived if you prepay your order. | have
found them to be very heipful and courteous.
LF.
Corona, NY

lfoundthe article, “The Parts Connection,”
in the July issue to be an excellent guide
to assist someone in understanding the vari-
ous types of common electronic compo-
nents. I'm a faculty member in an Electrical
Engineering Technology program and | plan
to distribute the article to some undergradu-
ate classes (if | receive your permission, of
course).

I'd like to point out the error in the power
formula on page 59 of the article. Obviously,
it should read:

Power (in watts) = VZ/R.
W.D.S.
Old Dominion University
Norfolk, VA

ANTI-GRAVITY UPDATE

| have two comments about the “Anti-Gravity
Generator” that appeared in the May 1989
issue of Popular Electronics. | wouid sug-
gest adding a reverse-biased diode
(1N4001, for exampie) in parallel with L1,
to prevent high (and damaging) voltages
from developing across Q1 and Q2 if the
current in L1 is abruptly turned off. Also, the
inverting and non-inverting inputs of the op
amps were incorrectly labeled in the sche-
matic! The 741 pinouts were correct, (which
finally tipped me off), but for someone using
a dual op amp instead of the two 741’s, it

would surely cause major confusion.
P.C.
Dartmouth, Nova Scotia
Canada

HIGHER IS BETTER
| would like to call to your attention an error
| found in “The Square Tesla Coil,” which

appeared in the August 1989 issue of Popu-
lar Electronics. The “Q” of a coil is a rating
of its efficiency, and (yes) it is found by divid-
ing the reactance by its internal resistance
(the actual resistance of the wire itself):
X /R.

However, the “Q” is better when it is
higher, not lower. The expression X /R
shows that when the resistance goes up, the
efficiency goes down, and as the resistance
goes down, the efficiency goes up. The re-
sistance produces heat, which (of course)
expends energy; therefore the efficiency
drops instead of rising.

I felt that this information would be critical
for all your readers who intend to build the
fascinating static-field generator.

C.HA.
Hartland, VT

A CHANGE OF HEART

As an “old-timer” (licensed 22 years), and
dedicated CW operator, | have until recently
adamantly opposed the “code-free” license.
Within the last few years, however, | have
come to realize that such a step may be
necessary if the hobby is to attract enough
new recruits to survive.

However, | think that any code-free license
should be predicated on the following:

1) Strict FCC examination supervision. The
idea of volunteer examiners invites tempta-
tion and abuse.

2) Promotion of code operation and recogni-
tion of CW-qualified operators via some sort
of “honorary” license grade, certificate-of-
merit, etc.

The usual good reasons for maintaining
CW as a license requirement are: (1) simple
and inexpensive transmitters, (2) narrow
bandwidth, (3) very low transmission-error
rate, and (4) international recognition.

An additional reason that | have noted is
use of this mode by persons who do not
have a good command of spoken English,
have pronounced accents, have speech im-
pediments, or who are too shy to communi-
cate well verbally. Such individuals can still
enjoy and contribute to hamming through the
use of code.

Thanks for listening, and keep up the good
work.

R.W
Waukesha, Wi

DOESN'T MAKE SENSE

| must respectfully take exception to your
editorial in the September 1989 issue of
Popular Electronics.

Given recent events, one might think that
for a couple of hundred years this nation has
labored under a gross delusion that the best
test of what the public wants is what it is
willing to spend its money on. Now comes
a competing theory. The new idea is that
since somebody would like to make and sell
High Definition Television (HDTV) sets, the
government should force the public to pay

the start-up cost and should disregard the
question of what the buying public would
spend for, given a free choice.

For the past couple of years, the Ameri-
can consumer-electronics industry has been
saying that HDTV is coming and that HDTV
sets could be America’s last chance to hold
on to its electronics industry. The problem,
they say, is that American manufacturers
would have to invest a lot of money to get
started. My response is, “If you think it's a
good bet, invest your own company’s money
and get ready to reap your reward. But if
you're not confident, don't expect me to get
too interested.”

The electronics industry has not had much
success so far in getting the government
interested in either expeditiously setting
HDTV standards or laying out a direct sub-
sidy for research and development costs.
It also apparently was not too skilled at lip
reading during the 1988 elections. In May
1989, Jerry Pearlman, Chairman and CEO
of Zenith Electronics Corp., a company
which is a big would-be player in the HDTV
field, suggested that the U.S. should support
HDTV R&D by laying a new five-dollar tax
on each TV set sold.

| may be looking at too small a slice of
the population, but | have to ask: When was
the last time someone told you that he was
terribly dissatisfied with NTSC color televi-
sion and just had to have a higher definition
picture? An old-fashioned economist might
be inclined to suggest that if a whole lot of

. people were clamoring to buy HDTV sets,

there wouldn't be any need to ask the gov-
ernment for a handout to make the things.
Does the industry’s demand for an HDTV
subsidy suggest that, just maybe, there’s not
much of a market for them?

The history of TV is littered with the car-
casses of neat ideas that didn’t make it in
the market: Stratovision, the CBS color sys-
tem, Electronic Video Recording, Beta cas-
settes, Direct Broadcast Satellite, and video
disks, for example. While at least one of
those enjoyed some success, those neat
ideas didn’t meet a demand of the market,
and therefore failed.

It doesn't take a lot of market research
to find telecommunications equipment that
peopie do want in mass quantities: fax ma-
chines, two-way radios, cellular phones. And
how do we know? Every day people reach
into their pockets and willingly hand over
hard-earned money to buy them. To make
those goods and services available, the in-
dustry has taken its own risks and losses—
and collected its own well-earned rewards.

D.C.B.
Washington, DC

HAVES AND NEEDS

| have a Zenith TV model SE2028W and
would like to buy the service manual for it.
| have written to two of their addresses and
so far have been unsuccessful. | also have
a Zenith 1929 radio, model 52, that I've had

W e



no luck getting information on, despite writ-
ing and calling the company. Can you help?
Carl F. McCormick

3151 Grand Lake Drive

Fremont, CA 94555

| own a Grundig model 101U AM/FM re-

ceiver and have encountered difficulty locat-

ing any service literature. Any information
on the unit would be helpful.

Joe LaFrance

60 Sayles St.

Southbridge, MA 01550

My boss recently gave me an Allied AX-190

shortwave receiver. Unfortunately, he had

lost the user manual and a check with Radio

Shack proved useless. | hope that one of

my fellow Popular Electronics readsrs can

help me with this problem. | would be willing
to pay for copying the manual.

John Daniels

Rt 1, Box 162A

McDonald, TN 37353

MYSTERY STATION

Congratulations on the reborn Popular Elec-
tronics! | used to read the old Popular Elec-
tronics back in the late 1950’s and early
1960's, and feel that the new magazine is
even better. | especially appreciate your bal-
ance of material, which ranges from begin-
ner's projects to the more advanced articles
on theory, math, and computer programs for
custom-designed projects.

The breadboard “Q-Multiplier” (May 1989)
s0 intrigued me that | ordered the June 1988
issue so that | could build the “Simplest Ham
Receiver” and check out how the combina-
tion worked. Wonderful! A great bonus was
the explanation of how a direct-conversion
receiver works—something | was unaware
of until now.

The main reason for writing you is that
when | use a 3579.545-kHz (color-burst) crys-
tal with the receiver | get a Morse-code prac-
tice transmission at 8 PM (PDT) most eve-
nings here in San Francisco from a station
identified as W6QIE. | would like more infor-
mation on who is so kindly providing this serv-
ice for those of us on the West Coast who
cannot receive W1AW's code-practice trans-
mission. Can anyone help me out?

One short note before | end: Radio Shack
now carries a 335-pF variable capacitor that
could be used in projects requiring the im-
possible-to-get 365-pF variable. It is rather
fragile, and great care is needed when sol-
dering components to it, but it seems to do
the job.

Again, thank you for providing a truly won-
derful magazine that is a refreshing depar-
ture from other periodicals that concentrate
on computer-related electronics.

G.R.
San Francisco, CA

If any of our readers know anything about
that station, write in and tell us about it; we'll
pass the information along. And thanks for
the capacitor tip!—Editor ]

BONANZA!

ITEM

HAML N MCC 3000 36 CORDED HEMOTE CONVERTER (Ch $uny

PANASONIC WIRELESS CONVERTER (our best buy)

STAR GATE 2000

"JERROLD 400 COMBO

JERROLD 400 HAND REMOTE CONTROL

*JERROLD 450 C.(OMBO

“JERROLD 450 HAND REMOTE CONTROL

JERROLD SB-ADD-ON

*JERROLD S8-ADD-ON WITH TRIMODE

"M-35 8 COMBO UNIT (Ch 3 output onlyt

‘M-35B8 COMBO UNIT WITH VARISYNC

"MINICODE (N 12}

"MINICODE (N-12) WITH VARISYNC

"MINICODE VARISYNC WITH AUTO ON-OF

ECONOCODE (minicode sunstitute

ECONOCODE WITH VARISYNC

‘MLD-1200-3 (Ch 3 0utpuly

"MLD-1200-2 (Ch 2 output)

"2ENITH SSAVI CABLE READY

INTERFERENCE FILTERS (Ch 3oniy

EAGLE PD-3 DESCRAMBLER (Ch 3 nutput onty:

SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER
"CALL FOR AVAILABILITY

Quantity Output

Channel

California Penal Code #593-D forbids us __SUBTOTAL
from shipping any cable descrambling unit Shipping Add

$3.00 per unit

Prices subject to change without notice. CESE—E ﬁ;%dg%

TOTAL

to anyone residing in the state of California.

PLEASE PRINT
Name
Address _ City

State Zip ___Phone Number (

[0 Cashier's Check O Money Order 0O coD (3 Visa
Acct # Exp. Date

Signature _

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

© Copyright 1987 PACIFIC CABLE CO., INC.

Dated: Signed:

Pacific Cable Company, Inc.

7325% RESEDA BLVD., DEPT. #p-11 « RESEDA, CA 91335
(818) 716-5914 « No Collect Calls + (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION

Please have t and model # of the equipment used in your area. Thank You
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POPULAR ELECTRONICS

o

"4/

Electronics Library

To obtain additional information on the books
and publications covered in this section from
the publisher. please circle the item’s code num-
ber on the Free information Card

The more theoretical concepts are ex-
plained right at the start, as are many
working practices. Topics such as Boolean
algebra and Karnaugh mapping are ex-
plained, demonstrated, and used exten-
sively. The book wraps up with a discus-
sion of how microprocessor techniques
are applied to digital logic.

Digital Logic Gates and Flip-Flops:
What They Do and How To Use Them (Or-
der No. PCP 107) is available for $12.00
(including shipping and handling) from
Electronics Technology Today, P.O. Box
240, Massapequa, NY 11762.

CIRCLE 97 ON FREE INFORMATION CARD

ELECTRONIC TEST AND MEASURING
EQUIPMENT

from C.G. Instruments Corp.

More than 50 new products—including a
wide array of hand-held digital and analog
muitimeters with bar-graph indicators—are
featured in the SOAR test-instrument cata-
log. The 44-page book also describes digi-
tal clamp-on meters, bench DMM's, fre-
quency counters, insulation and earth/insu-
lation resistance meters, various sizes of
digital thermometers, adapters, accesso-
ries, and cases. Product descriptions in-
clude photos, specifications, and measure-
ment ranges—the specific product informa-
tion needed for educations, research and
development, manufacturing, field service,
and maintenance in the electronic industry.

The Electronic Test and Measuring
Equipment Catalog is free upon request
from C.G. Instruments Corp., 434 Windsor
Park Drive, Dayton, OH 45459.

CIRCLE 85 ON FREE INFORMATION CARD

DIGITAL LOGIC GATES AND
FLIP-FLOPS: What They Do and How
to Use Them

by lan R. Sinclair

This book provides hobbyists, students,
and technicians with an in-depth look at
gates and flip-flops—the building blocks of
digital electronics. Only a basic knowledge
of electronics is needed for clear under-
standing of the concepts presented, which
represent a firm foundation in digital elec-
tronics. Rather than presenting circuits to
build, the book presents the knowledge
needed to understand important principles
and put them to use. By learning how to
carry out logic actions with gates and flip-
flops, readers also learn the basics of de-
signing and troubleshooting digital circuits.

TRANSFORMERS AND MOTORS:
A Single-Source Reference for Electricians

by George P. Shuitz

Originally written for the National Joint
Apprenticeship and Training Committee
(NJATC) for use in training apprentice and
journeymen electricians, this book is
available for the first time to the general
public. The material, which is written
clearly and with a minimum of mathemat-
ics, ties electromagnetic theory to practi-
cal applications. Every chapter ends with
self-test questions, with answers.

The book is divided into separate sec-
tions on transformers and motors. Each

HARD W S0 & CONMAY H

Transformers
and Motors

Grorge Patich Shuet:

section opens with a discussion of funda-
mental concepts and provides the detailed
information needed for installing, maintain-
ing, troubleshooting, repairing, and replac-
ing transformers or motors. The trans-
former section also covers connections
and distribution systems; the motor section
also includes chapters on fractional-horse-
power and polyphase motors.

Transformers and Motors: A Single-
Source Reference for Electricians (No.
22636-7) is available for $24.95 from How-
ard W. Sams & Company, 4300 West
62nd St., Indianapolis, IN 46268, Tel. 800-
428-SAMS.

CIRCLE 95 ON FREE INFORMATION CARD

SOUND TECHNIQUES FOR VIDEO & TV
Second Edition

by Glyn Alkin

The ever-growing popularity of camcorders
has created a whole new group of “movie
producers”—many of whom quickly dis-
cover that putting sound and pictures to-
gether isn't as easy as it looks. Those en-
thusiastic amateurs will find a wealth of
practical information in this second edition
of a book used for many years as an in-
struction manual in sound operations by
television stations around the world.

The completely updated book provides
detailed descriptions of the techniques
used to produce effective sound in asso-
ciation with video. Methods for handling
each type of production situation are pre-
sented, and the format—with a complete
topic on each page—makes the book easy

33D

Sound Techniques
for Video & TV

Second Edition

Glyn Alkin

to use as a quick reference guide. Audio
theory is examined in a simple, non-
mathematical fashion. The underlying prin-
ciples of audio/video production are ex-
plained throughout the book, and pertinent
technical information about basic equip-
ment is included.

Sound Techniques for Video & TV: Sec-
ond Edition s available for $16.50 from
Focal Press, Division of Butterworths, 80
Montvale Avenue, Stoneham, MA 02180.

CIRCLE 86 ON FREE INFORMATION CARD

INTEGRATED CIRCUIT FABRICATION
TECHNOLOGY: Second Edition

by David J. Elliott

Designed to show engineers how to use
promising technological innovations to
achieve the highest performance stan-
dards in each phase of integrated-circuit
fabrication, this book explores ways to im-
prove IC process resolution, solve adhe-
sion problems, achieve better images, and
speed up production. Each production
step is examined both as a separate entity
and as it affects the whole process. This




thoroughly revised and updated text in-
cludes discussions of recent develop-
ments such as excimer laser lithography,
silyation, small-ring x-ray technology, new
resist materials, and multilayer processes.

The book follows the fabrication process
from crystal growth through the stages of
etching, deposition, and doping. The dis-
cussions are augmented with technical
data and illustrations. A wide variety of con-
siderations are covered, including surface
preparation, resist and wafer characteriza-
tion, photoresist coating, softbake, expo-
sure, postbaking, resist quality control,
mask fabrication, and advanced imaging.

Integrated Circuit Fabrication Technol-
ogy: Second Edition is available in
hardcover for $44.95 from McGraw-Hill
Book Company, 11 West 19th Street, New
York, NY 10011; Tel. 1-800-2-MCGRAW.

CIRCLE 96 ON FREE INFORMATION CARD

ILLUSTRATED WORDPERFECT 5.0
by Jordan Gold

Combining the features of an alphabetic
reference guide with a step-by-step tuto-
rial, this book uses a series of learning

"modules” to teach readers the ins and
outs of WordPerfect 5.0. The latest version
of the popular word-processing software
has been changed significantly. It now in-
corporates such features as integrated text
and graphics, styles, automatic reference,
document compare, forms selection, lead-
ing and kerning, and enhanced font sup-
port; and nearly every menu and keystroke
has been redesigned and enhanced.

~TLLTSTRATED

WORDPERFECT 5.0

While retaining the powerful features of its
predecessor, version 5.0 takes word-proc-
essing to the level of desktop-publishing
software. With so many changes, users
who are switching from previous WordPer-
fect versions will find this book valuable.

Hands-on exercises demonstrate the
new menu Structure and mnemonic com-
mand szlection. The book includes hun-
dreds of examples, practice problems, and
training exercises. For those who are start-
ing from scratch, a Recommended Leamn-
ing Sequence will take them from one
module lesson to the next, allowing them
build upon previously learned materials to
reach the level of expertise they desire.
Useful appendices include advice on set-
ting up a printer, troubleshooting tips, how
to customize the Speller utility, and listings
of codes and commands.

lustrated WordPerfect 5.0 is available
for $19.95 from Wordware Publishing Inc.,
1506 Capital Avenue, Plano, TX 756074.

CIRCLE 87 ON FREE INFORMATION CARD

FIBER CPTIC LAB MANUAL
from Industrial Fiber Optics

Written for experimenters and students
building science projects as well as for fi-
ber-optic labs and course studies in col-
leges and technical schools, this 60-page
technical manual is easy to understand. It

(Continued on page 12)
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1-800-338-0531

Polydax

W) PIONEER!

MADE IN USA

100 oz. magnet, 3" voice
coil. 250 watts RMS, 350
watts max. 8 ohm, 30 Hz
resonant frequency. 22-
2700 Hz response.
Efficiency: 95 dB 1W/IM.

3-WAY 100W CROSSOVER | WALNUT SPEAKER

CABINET KIT -

" Super quality,
] genuine walnut
veneer cabinet. Kit

12 dB/octave rolloff.
800Hz, 5000H2
crossover points. 8
ohrm. 100 watts RMS.

$9.95

inctudes: routed and
6 512-50 mitred top, sides,
#260-210  (1.q) (10-up) {§ and bottom in
unfinished 3/4”
SPEAKER CONTROL wa'nut veneer. Cut

PANEL

Panel with 50 watt L-pads}

your own custom
holes in the front
and rear to match

Dual voice coil sub woofer.
30 oz. magnet, 2" voice
coils. 100 watts RMS, 145
watts max. fs =25 Hz. 6 ohm
(4 and 8 ohm compatible).
SPL =89 dB 1W/IM.
Response: 25-700 Hz.
QTs=.31, VAS=10.3 cu. ft..
Pioneer #A30GU30-58D.
Net weight: 6 lbs.

39.80

#290-145 1-3)

12" SUB WOOFER

Paper cone, treated

18" EMINENCE WOOFER

T accordian surround. Net e g
‘\‘. weight: 29 Ibs. $89 50
Q S| | #290-200 $98.90 (4-up)
¥ | |TITAENIUM COMPOSITE

dome to combme the advantages of
both hard and soft dome

/ L]
-/ |TWEETER
technologies. 8 ohm. Ferro fuxd

Tiamum is depcsited on a polymer /
$36.80 @
(4-up) cooled voice col. fs = 1200 Hz, ]

SPL=90 dB IW/IM. 50 watts RMS, o)

for tweeter and midrange your drivers. 18" x e 15” THRUS'I'ER WOOFER 70 watts max. 4" round. Polydax
and built-in LED power 24 x 11", Volume: 4 M‘ ‘a“d“:‘ienr gg:m;’(‘:;“;:ﬁ part #DTW100T125. $ 24.80
::t:rv ;‘ )lxozn 1;?' a:m . 1.9 cubic feet. surround, 56 oz. magnet. #2710-047 (1-'9) (10-up)
$14.50 $ 1 2 90 $ 1 9 95 2-1/2", 2 layer voice coil.
: . #260-350 $22.50 . 150 watts RMS, 210 watts
s =) (6-up) (1-3) (4-up) max. 4 ohm. fs=235

Hz, QTS=.33, VAS =179
cu ft. SPL=84.8 dB 1W/
IM. Net weight: 18 ibs.

PIONEER HORN

| 12" POLY WOOFER

Super duty, 40 oz. magnet. TWEETER @
100 watts RMS, 145 watts Myar dome. 2.93 oz. #290-180 5(133?0 $§49u8)0
max. 4 and 8 ochm compat- barium ferrite magnet. 8 - D

ible (6 ohm). 2" voice coil.

ohri. Response: 1800~
fs =28 Hz. QTS =.166,

20000 Hz. 3SW RMS,

GRILL FRAME KIT

VAS=108 cu ft. 50W max. fs = 2000 Hz, With this kit you GRS
Response: 25-1500 Hz. Net SPL = 106 dB. Pioneer can make speaker |
weight: 9 Ibs. Pioneer #AHEG0-51F grill frames up to
#A30GU40-51D 30" x 40". Kit
4200125 53680  $34.501 450 050 %30 $5.90 | rciudes ¢ comer
N (1-3) (4-up) 1-9) (10-up) | pieces
brackets, and 7
rill
Parts * 15 day money back guarantee *$15.00 minirum order * We accept frame) ‘baxs.v @
EXPI’ eSS Mastercard, Visa, [scover, and C.OD, orders *24 hour shipping mounting kit
et *Shipplng charge~ UPS chart rate +$1.00 ($3.00 minimum charge) incladed.
340 E. First St, Dayton, Ohio 45402 *Hours: 8:30 am- £:00 pm EST, Monday - Friday *Mail order £260-333 $8_50 $7.80
I 1-813-222- customers, please call for shippi i on orders di L
e (1-9) (10-up) CATALOG

FAX: 513-222-4644 5 Ibs.

CIRCLE 12 ON FREE INFORMATION CARD

6861 HIGW3IAON

-~



Join
the

00k
lub®

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

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

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

126/097 Pub. Pr., $63.50 Club Pr., $45.50

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

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

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

454/99X Pub. Pr., $75.00 Club Pr., $49.95

COMMUNICATIONS RECEIVERS:
Principles and Deslgn. By Ulrich L.
Rohde and TT.N. Bucher. 608 pp., 402
illus. Everything you need to know if you
design or work with communications
receivers, from theory to practical design
approaches. Coverage includes all types
of receivers: shortwave, broadcast, radar,
military, marine, aeronautical, and more.
535/701 Pub. Pr., $62.50 Club Pr., $44.50
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¢ your one source for engineering books
from over 100 different publishers

¢ the latest and best information in your field

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

New Members!

Take any one of these great

s289

as a premium with your

professional
books
for only

first selection!

Spectacular values up to $1 0490

ENGINEERING FUNDAMENTALS
FOR THE PROFESSIONAL
ENGINEERS’ EXAM, Third Ed. By L.
M. Polentz. 432 pp., 170 illus. Features
worked-out solutions and full explana-
tions for all sample problems so you can
fearn how to sofve them. It's a dependable
way to prepare for the exam or a perfect
on-the-job reference.

503/931 Pub. Pr., $39.50 Club Pr., $27.95

ELECTRONICS
SOURCEBOOK

This condensed, paperback version
of the Handbook for Eilectronics

FOR TECHNICIANS
AND ENGINEERS

592 pp., 800 illus., softbound  335/591

AUTOMATIC CONTROL SYSTEMS,
FIfth Ed. By B. C. Kuo. 736 pp., illus.
Provides an overview of automatic control
systems, including in-depth coverage of
classical control techniques, optimal con-
trol theory, and analog and digital control
system design. This up-dated edition
discusses the latest ideas on the use of
computers to design control systems and
as components of such systems.

583706-4 Pub. Pr., $51.00 Club Pr., $36.95

ELECTRONIC DATABOOK, Fourth
Edition. By R.F. Graf. 550 pp., hundreds
of tables, charts, nomograms, and for-
mulas. Get immediate access to the facts,
figures, and formulas you need. Coverage
includes frequency data, all segments of
communications, mathematical data,
physical data, passive components, and
displays, sensors, memories, and micro-

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

370/303 Pub. Pr., $59.50 Club Pr., $44.50

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

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

AMERICAN ELECTRICIANS’ HAND-
BOOK, Eleventh Ed. By 1. Croft and
W. Summers. 1,824 pp., 1,560 illus. This
newly updated handbook shows you how
to select, install, maintain, and operate all
the latest electrical equipment and wiring.
It includes the most recent code require-
ments, basic formulas, and a wealth of
circuit diagrams and illustrations.

139/326 Pub. Pr., $69.50 Club Pr., $49.50

MICROELECTRONICS, Second Ed.
By J. Millman and A. Grabel. 7,007 pp.,
646 illus. Takes you from the basics of
semiconductor properties to an under-
standing of the operation of solid-state
devices, and then to more advanced
topics. Its up-to-date coverage, .real-life
examples, and practical data make this an
ideal reference for the working engineer.

Engineering Technicians is the perfect
on-the-job reference for all electronics
professionals. From fully worked-out ex-
amples, explanations, tables, and graphs
... through up-to-date coverage of active

pracessars.

584940-2 Pub. Pr., $34.95 Club Pr., $24.50 423/30X Pub. Pr., $56.95 Club Pr., $41.50

1 I o :

A $24.95
HANDBOOK FOR SOUND
ENGINEERS: The New Audio

ENGINEERING MATHEMATICS

Value—Yours

POPULAR ELECTRONICS

@

to using the full spectrum of technical
equipment, the Sourcebook is the
single most convenient professional
electronics reference available.

filtters, microwaves, and fiber optics...

ABSOLUTELY

FREE

when you join!

Cyclopedla. £dited by G. Ballou. 1,247
pp., aver 1,200 illus. This giant handbook
gives you truly comprehensive coverage
of sound — and the methods of produc-
ing, reproducing, controlling, changing,
reinforcing, and measuring it.

583913-X Pub. Pr., $79.95 Club Pr., $55.95

HANDBOOK, Third Ed. By J. J. Tuma.
512 pp., illus. This best-selling handbook
gives you the essential mathematical
tools-formulas, definitions, thearems, ta-
bles, and models for computer program-
ming — that you need for your day-to-day
engineering calculations.

654/433 Pub. Pr., $49.50 Club Pr., $34.50



BASIC TELEVISION AND VIDEO SYS-
TEMS, Fifth Ed. By B. Grob. 592 pp.,
iltus. Provides the clearest picture of how
television and video systems work, and
what to do when they don’t. Covers
television receivers, VCR’s, video cam-
eras, and cable systems — all in readable,
practical detail.

249/334 Pub. Pr., $35.95 Club Pr., $24.95

ON-LINE ELECTRICAL TROUBLE-
SHOOTING. By L. Lundquist. 227 pp.,
illus. Clear, concise explanations of con-
tact and non-contact measurements,
moving-coil meters, VOMs, DVMs, con-
tinuity testers, plus detailed, step-by-step
examples and guidelines to a full range of
techniques for troubleshooting equipment
while it remains in operation.

391/106 Pub. Pr., $34.50 Club Pr., $26.50

HARNDBOOK OF ELECTRICAL NOISE
MEASUREMENT AND TECHNOL-
0GY, Second Ed. By C.A. Vergers. 440
pp. 213 illus. Provides answers to all your
questions about noise origins, causes,
effects. Also shows you how to predict
and measure noise, and how to design
low-noise circuits.

583947-4 Pub. Pr., $39.95 Club Pr., $29.95

SWITCHGEAR AND CONTROL
HANDBOOK, Second Ed. Edited by
R. W. Smeaton. 1,056 pp., 789 illus. The
only handbook that treats all aspects of
switchgear control, including design, ap-
plications, safety, and maintenance. Up-
dated to reflect the changes brought about
by the use of computers, solid-state
devices, and programmable controls.

584/494 Pub. Pr., $79.50 Club Pr., $56.95

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

322/848 Pub. Pr., $56.95 Club Pr., $42.50

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

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

PRACTICAL ELECTRICAL WIRING,
14th Edition. By H.P. Richter and W.C.
Schwan. 683 pp., 463 illus. Based on the
1987 Code, this best-seller is the au-
thoritative guide to the principles, basic

Be sure to
consider these
important
titles as well!

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

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

ELECTRONIC TEST EQUIPMENT: Princi-
ples and Appiications. 8y TJ Byers
095/221  Pub.Pr. $44.95  Club Pr, $29.95

ESSENTIAL CIRCUITS REFERENCE GUIDE.
By J. Markus & C. Weston.
404/623 Pub. Pr., $59.50 Club Pr., $47.50
MCGRAW-HILL'S NATIONAL ELECTRICAL
CODE HANDBOOK, 19th Ed. By J. F
McPartland.

457/077  Pub. Pr., $46.50

HANDBOOK OF ELECTRONICS CALCULA-
TIONS FOR ENGINEERS AND TECHNI-
CIANS, Second Ed. Edited by M. Kaufman &
A H. Seidman.

Club Pr., $31.95
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Here'’s how the Club works to
serve YOU:

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

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

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

Whether you want information about a book or have a question about your
membership, our qualified staff is here to help. Just call us toll-free or write to our
Customer Service. We also make sure ycu get only the books you want. All you do
is simply tell us your choice on the Reply Card and return it to us by the specified
date. If you want the Main Selection, do nothing — it will be sert to you
automatically. (A small shipping and handling charge is added to each shipment.)
B CLUB CONVENIENCE ... WE DO THE WORK!

Beyond the benefit of timely information, Club membership offers many other
benefits. For example, you get a wide choice of books that cannot be matched by
any bookstore — anywhere. And all your books are conveniently delivered right 1o
your door. You also get the luxury of 10 full days to decide whether you want the
Main Selection. If you should ever receive a Main Selection you don't want because
the Club bulletin came late, just return it for credit at our expense.

@ SUBSTANTIAL SAVINGS ... AND A BONUS PROGRAM TOO!

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

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

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

terms, and procedures for wiring any type
of residential, farm, industrial, or
commercial building.

523/916 Pub. Pr., $39.95 Club Pr., $28.50

335/281 Pub. Pr., $49.50 Club Pr., $37.50
PROBABILITY, SIGNALS, NOISE. By J.
Dupraz.
183/309 Pub. Pr., $49.95 Club Pr., $34.95
CIRCUIT DESIGN FOR ELECTRONIC
r INSTRUMENTATION: Analog and Digital
Devices from Sensor to Display, Second Ed.
By D. Wobschall.
712/31X Pub. Pr, $49.50 Club Pr., $36.95

BOB MIDDLETON'S HANDBOOK OF ELEC-
TRONIC TIME-SAVERS AND SHORTCUTS.
By R.G. Middleton.

583865-6  Pub Pr., $29.95  Club Pr., $22.50

REFERENCE DATA FOR ENGINEERS: Ra-
dio, Electronics, Computer and Com-
munications, Seventh Ed. Edited by E. C.

Jordan. )

583619-X  Pub. Pr, $69.95  Club Pr., $49.95
OP-AMP HANDBOOK Second Ed. By FW.
Hughes.

583651-3  Pub.Pr, $39.00  Club Pr., $27.50

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

e e mem w MAILL THIS COUPON TODAY e s e
r "

MecGraw-Hill Book Clubs
Electronics and Control Engineers’

Book Club®
PO. Box 582, Hightsiown, NJ 08520-3959

Please enroll me as a member and send me the two
books indicated, plus the ELECTRONICS SOURCE-
BOOK FOR TECHNICIANS AND ENGINEERS. | am to
receive one book for just $2.89, the other at the
discounted member’s price, plus local 1ax, shipping
and handling charges. | agree to purchase a minimum
of one additional book during my first vear of mem-
bership as outlined under the Club plan described in
this ad. 1 understand that a shipping and handling
charge is added to all shipments.

Your FREE Sourcebook

[ 335/591 l
Wwrite Code No. of the Write Code No. for the
$2.89 selection here First selection here

l I |

Signature

Name

Address/Apt. #

City

State Zip

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

E34091

e )
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Electronics Library
(Continued from page 7)

covers all the fundamentals of fiber-optic
systems, and presents details of seven ex-
periments, which help the reader to get
started in working and designing with fiber
optics, learn what is commercially avail-
able, and understand many of the meas-
urement techniques used in fiber optics.
A Lab Kit that contains all the fiber-optic
and electronic components needed to
complete the seven experiments is avail-
able separately. The experiments include
a fiber-optic receiver and transmitters, a
light pipe, and a star coupler.

A final design project provides a chance
for readers to practice system design and
to apply the information to a practical prob-
lem. The book also includes a glossary of
fiber-optic terms and lists of references
and periodicals.

Fiber Optic Lab Manual is available for
$7.95, and the Lab Kit for $39.95, from
Industrial Fiber Optics, P.O. Box 3576,
Scottsdale, AZ 85257.
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to operate as a storage scope, an A/D con-
verter, a digital delay line, an echo effect,
a control circuit, and an input amplifier.
Most of the projects are beyond the ability
of beginners, but hobbyists with a moder-
ate amount of construction experience
should have no trouble with them

Digital Audio Projects (#BP245) is
available for $7.95 (including shipping
and handling) from Electronics Technol-
ogy Today, P.O. Box 240, Massapequa,
NY 11762.
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POPULAR ELECTRONICS

DIGITAL AUDIO PROJECTS
by R.A. Penfold

Digital electronics have been taking over
just about every aspect of electronics over
the last twenty years. And, although audio
electronics remained stubbornly analog-
oriented until just recently, digital is begin-
ning to dominate that field too.

This book not only covers the theory of
digital audio, but makes the field accessi-
ble to hobbyists with a section containing
tested circuits for them to build. The first
part of the book explores the basic princi-
ples involved in converting an audio signal
into digital form and then back to an analog
signal again. It also covers some practical
aspects that must be considered when
working with digital-audio projects. The ac-
tual projects presented include a “scope
store” that allows an ordinary oscilloscope

SPACE ALMANAC
by Anthony R. Curtis

Coinciding with the renewed enthusiasm
in the space program stirred by the pass-
ing of the 20th Anniversary of the moon
landing, this book is sure to interest a lot
of people. Anthony Curtis, the editor of
Space Today monthly magazine, has
gathered hundreds of stories, descriptions,
reports, charts, maps, tables, photo-
graphs, and
diagrams into one truly comprehensive
volume.

Designed to provide an easy-to-read,
one-stop database, in almost 1000 pages
the book covers the history of space explo-
ration right up to the most recent develop-
ments, from Earth to the edge of the
universe. Topics covered include space
stations, shuttles, unmanned satellites,
rockets, our Solar System, the Milky Way
and neighboring galaxies, quasars, pul-
sars, black holes, and supernovas. The
roles of the U.S., Russia, and other
spacefaring countries are examined—
Japanese and Chinese launches, Rus-
sians living in their third-generation space
station, and America’s shuttle fleet. Provid-
ing more than just a group of facts and
figures, the book captures and conveys
the excitement of discovery.

Space Almanac is available for $19.95
from Arcsoft Publishers, P.O. Box 132,
Woodsboro, MD 21798.
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The broad range of subjects covered in-
cludes popular 8- and 16-bit microproces-
sors; serial and parallel interfaces for
peripherals, games, and MIDI devices:
computer languages; operating systems;
and graphics. A dictionary of computer
terms is provided, and appendices cover
such topics as ASCIl codes, flowchart
symbols, and Epson control codes.

Computer Hobbyists Handbook (Order
No. BP251) is available for $10.95 (includ-
ing shipping and handling) from Electron-
ics Technology Today, P.O. Box 240,
Massapequa, NY 11762.

CIRCLE 97 ON FREE INFORMATION CARD

AUDIO ANTHOLOGY: When Audio
Was Young, Volume Two

edited by C.G. McProud

This collection of articles that were first
published between 1950 and 1952 in
Audio Engineering magazine, have pienty
to offer besides their historical value. They
serve both as a reminder of how little some:
things have changed in 35 years—a land-
mark article on construction practice is still
valid today—and as an illustration of how
much our technology has evolved since
those post-war days.

The book is divided into four sections.
The first part includes nine power amplifi-
ers followed by several articles on power-
amp characteristics. Preamps are the sub-

COMPUTER HOBBYISTS HANDBOOK
by R.A. Penfold

Aiming to provide a useful range of data
and general information on a variety of
computer topics in one convenient volume,
this book makes it easy to find what you
need to know when you need to know it.
While written specifically for the computer
hobbyist, most of the information is pre-
sented clearly and explained thoroughly
enough to be understood by students and
other novices to the world of computing.

-
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ject of the second section, which also in-
cludes the first article on stereophonic re-
production and how it might be achieved
by filtering of the mono signal. The third
section focuses on loudspeakers, includ-
ing resonant enclosures and port sizes, re-
flexed cabinets, how to deal with reso-
nance peaks, and a survey of horn types,
along with how to build several bass-en-
hancing versions. The last section in-
cludes two tape-recording accessories—a
portable interview amplifier and a tape
playback preamp.

The book's editor, C.G. McProud,
helped found the Audio Engineering soci-
ety. He was editor and publisher of Audio
Engineering in the pioneering days when
many of the projects presented in the
magazine weren't yet being produced
commercially.

Audio Anthology: When Audio Was
Young, Volume Two is available for $16.95
plus $1.75 shipping and handling from
Old Colony Sound Lab, P.O. Box 243, Pe-
terborough, NH 03458; Tel. 603-924-
6371.
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a professional recording engineer, it is full
of tips and shortcuts on everything from
what kind of equipment to choose to how
to package and present demo tapes.

The book covers how to set up a studio
for the best sound quality and acoustics,
and how to get the best results from mik-
ing, recording, and mixing. It includes pro-
fessional tips for training one’s hearing,
judging sound quality, and troubleshooting
bad sound. Advice is given for on-location
recording, and about protecting a musi-
cian's rights. The recent technology of digi-
tal sampling, sequencing, and MIDI are
also discussed.

Recording Demo Tapes at Home is
available for $19.95 from Howard W.
Sams & Company, 4300 West 62nd St.,
Indianapolis, IN 46268; Tel. 800-428-
SAMS.

CIRCLE 95 ON FREE INFORMATION CARD

RECORDING DEMO TAPES AT HOME
by Bruce Bartlett

Demo tapes are valuable tools for musi-
cians in many ways. They provide a way
to document musical ideas and progress;
to audition for potential managers, club
owners, and record companies; to enter
contests; to send copies to friends and
relatives; to train new band members; and
to start a professional studio production.
With the new generation of small-scale
sound equipment that's available today,
it's possible to put together professional-

A0 LS R (P} Ak Uiy
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sounding demo tapes in a home “studio”—
without spending a fortune.

The equipment might be small, but it's
sophisticated, and getting the most out of
it requires a thorough understanding of
how it works, and of recording production
in general. This book shows musicians all
they need to know about how to put a
home music studio to work, and does so
in plain, easy-to-read English. Written by

GLOSSARY OF MICROCOMPUTER
DATA ACQUISITION TERMS

compiled by MetraByte Corp.

Microcomputer data acquisition is used in
research & development, industrial/proc-
ess control, communications, and auto-
matic test and measurements, to name
just a few applications. This 23-page book-
let is a handy reference source in which
almost 300 terms are defined. The defini-
tions encompass data conversion, signal
conditioning, and microcomputer systems
and software.

Glossary of Microcomputer Data Acqui-
sition terms is available at no charge from
MetraByte Corporation, 440 Myles Stan-
dish Boulevard, Taunton, MA 02780; Tel.
508-880-3000.
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CUSTOMIZE YOUR HOME
ENTERTAINMENT SYSTEM: TV
AND VCR ENHANCEMENT PROJECTS

by Steve Sokolowski

An unfortunate side-effect of the fast pace
of technological developments is that to-
day’'s cutting-edge video equipment can
become next month’s “antique”—if not ob-
solete, then certainly no longer a state-of-
the-art item. For those who are reluctant
to invest big bucks in the consumer-elec-
tronics game of chance, this book provides
an alternative in the form of do-it-yourself
upgrades for your old (or new) equipment.
Twenty-two original projects, each de-
signed to transform TV's and VCR’s into
more-sophisticated systems, are included.
Along with the projects, the book offers a
hands-on guide to electronics, with full
coverage of the fundamentals ranging
from electronic theory and components to

TALK IS
CHEAP.

Have you heard? For less than $90
your AT or XT-compatible com-
puter can talk! All it needs is the
HV-2000 Computer Voice Kit from
Heathkit.

Reading letters, transcriptions
and computerized instruction can be
easier and quicker than you ever
thought possible. Computer games
gain a new dimension. Your com-
puter can even entertain children

with stories
and songs.

If you have
a modem,
the HV-2000

Computer Voice will allow your
computer to recite reference and
research information from time-
sharing services. Or, speak radio
transmitted ASCII information.

The HV-2000 Computer Voice
Card, containing speech synthesizer
and audio amplifier, plugs into any
AT or XT-compatible computer’s
expansion slot. An external speaker
is also included. Versatile, Heath-
developed software gives you a

“wide variety of voices and easy in-
tertace to high and low level
languages.

The HV-2000 Computer Voice.
At less than $90, talk IS cheap. To
order, call toll-free 1-800-253-0570.
Use your Visa, MasterCard. Ameri-
can Express or Heath Revolving
Charge card. Use order code
218-107.

For your FREE Heathkit Catalog
call 1-800-44-HEATH

‘A sut:,sndiary of Zenith Electronics Corpbrauon

Prices, product availability and specifications are
subject to change without notice.

IHeath Company
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WORLD’S SMALLEST

WEATHER STATION

THE AMAZING WEATHER COMPUTER THAT
YOU CAN HOLD IN THE PALM OF YOUR HAND.

DIGITAR'S new WeatherPro weather station includes a
computer, precision wind vane and speed sensor with
mounting hardware, and 40 feet of cable. For only $179.
With the optional, automatic-emptying Rain Collector
($49.95) you can even monitor rainiall!

*WIND «RAINFALL (Optional)
«WIND DIRECTION «TIME OF DAY
*WIND CHILL *AUTO SCAN

*WIND GUST RECORD

*TEMPERATURE «NICAD READY

*HiILOW TEMP RECORD «ONE YEAR WARRANTY

Add $5.00 for shipping, plus sales tax for California deiiveries.
QUALITY ENGINEERING SINCE 1964

DIGITAR

3465 Diabio Avenue
MADE IN U.S.A. Hayward, CA 94545 M/C & VISA

ORDER TODAY: 1-800-678-3669, ext. PE
M-f 7 AM-5:30 PM Pacific Time.
14-Day Money-Back Guarantee FAX: 1-415-732-9188

*METRIC/STANDARD

Electronics Library

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

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

W)
/y ?P( Secrets

17 s Revealed!

NO Special
Tools or
Equipment

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

Gl FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to: Viejo Publications
3540 Wilshire BL. STE 310
Los Angeles, CA 90010 Dept HO
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techniques of project construction such as
soldering and making printed-circuit
boards.

Some of the projects include a TV-ste-
reo adapter to convert an older TV or VCR
to receive stereo broadcasts, and a stereo
simulator to convert a mono output to a
stereo sound-alike. A rear-speaker ambi-
ence amplifier can be used with stereo
output to decode and simulate surround

Customize Your Home
Entertaimment
System: TV and VCR

Enthcem_ent Profects

Steve Sokolowski

sound, and a graphic equalizer lets the
user tune the audio output to his prefer-
ence. Noise-reduction circuits are also
presented.

Customize Your Home Entertainment
System: TV and VCR Enhancement Pro-
jects is available for $15.95 from TAB
Books Inc., Blue Ridge Summit, PA
17294-0850; Tel. 1-800-233-1128.
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ever possible. Many of the problems are
applied in the cisoidal state, with complex
frequency aiding a quick solution. For in-
stant reference,. each solution is indexed
with the number of each theorem used.
The appendix includes a number of useful
techniques, including coverage of matri-
ces, twoports, initial conditions, and simi-
lar tabulations.

Useful Network Theorems with Applica-
tions is available for $11.25 (including
shipping) in the U.S. and Canada from
Sercolab Company, Box 767, East Den-
nis, MA 02641.
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USEFUL NETWORK THEOREMS
with Applications

by Dr. Harry E. Stockman

The author of this book, a former U.S.A.F.
scientist, professor of electrical engineer-
ing, and independent researcher has as-
sembled a no-nonsense, direct presenta-
tion of common network theorems, as well
as several of his own new theorems.
While intended for Electrical Engineering
students, the book provides a reference
source and historical notes that will inter-
est engineers as well.

The book begins with a review of com-
mon network theorems—such as the Su-
perposition Theorem, the Reciprocity
Theorem, and dependent-source theo-

. rems—and proceeds to more specific the-

orems. The basic Helmholtz' Equivalent
Generator Theorem is considered in
depth. That and the useful Mayer's
Source Transformation Theorem, are ex-
plained in detail in many of the worked-out
problems that are presented in the book's
“Applications” section.

Time-saving techniques are used wher-

RF FILTERS FOR HF, VHF, UHF
RADIO & OTHER RF SYSTEMS:
5-1000 MHZ

Microwave Filter Company, Inc.

This catalog describes a variety of filters
for aerospace, defense electronics, and
VHF/UHF radio. It features medium- and
high-power lowpass filters (handling up to
1,400 watts) for suppression of transmitter
harmonics. Custom high-power notch fil-
ters are also described.

The brochure depicts diplexers for com-
bining two transmitters or receivers to a
common antenna, or two antenna ports to
a cable for remote transport. Also included
are highpass filters for subharmonic sup-
pression or receiver protection, general-
purpose high- and low-pass filters that are
made to order, and narrowband helical

RF Filters

For HF, VHF, UHF Radio
& Other RF Systems 51000 MHz

Wervnsvabines o bmn » $T4ERIAne I 4 K Srvocves, WY, 18081

resonator filters that offer wide choices of
center frequencies for RF systems, broad-
band local area networks, or cable sys-
tems. Specifications, frequency curves, di-
mension drawings, and applications are
provided for all units.

RF Filters for HF, VHF, UHF Radio and
other RF Systems 5—1000 MHz is free
upon request from Microwave Fiiter Com-
pany, Inc., 6743 Kinne Street, East
Syracuse, NY 13057, Tel. 1-800-448-1666
(in NY, HI, and AK call 315-437-3953, col-
lect). |
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New Products

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

number on the Free Information Card

AUTO-SOUND SYSTEM

Direct access to any selection on any CD
at the touch of a button is the special at-
traction of Kenwood’s auto-sound system,
which combines the KRC-878 AM/FM
tuner/cassette deck (pictured) and the
KDC-C200 10-disc CD changer. The tuner
features integrated 3-way controls for the
tape, tuner, and CD changer via a 10-key
numeric input pad.

Kenwood's Direct Program Search Sys-
tem (DPSS), which has been used in their

home-audio equipment, is included in the
KRC-878. The computer-guided DPSS
function ailows the user to choose a tape
selection, either forward or before the cur-
rent track, by touching the FasT FORwARD Or
rewmno key during play mode. Each tap of
the key represents one of the 10 forward
and 9 reverse selections. “Index scan”
provides “previews” of the first 10 seconds
of each track.

The tuner provides total control of the
CD-player, with such features as 10-key
direct track and disc selection, random
play, track repeat, track scan, music
search, manual search, and disc search.
The KDC-C200 can be installed either ver-
tically or horizontally anywhere in the vehi-
cle. It has "Optimum Servo Control,” a
home-audio-quality servo system that
maintains the integrity of the 3-beam laser
tracking mechanism through all surface
dirt and defects. The CD-player also has
an anti-vibration “multi-point mechanism

insulator” that provides stability even un-
der rough road conditions.

The KRC-878 tuner/cassette deck and
the KDC-C200 CD player have suggested
retail prices of $699.00 and $749.00, re-
spectively. For further information, contact
Kenwood U.S.A., Inc., 75 Seaview Drive,
Secaucus, NJ 07094.
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DUAL-TRACE OSCILLOSCOPE

Small enough to fit inside a standard atta-
che case, the model 7422 dual-trace 20-
MHz oscilloscope from B&K-PRECISION,
was designed for field-service applications
in a variety of industries. The portable
scope can be powered from AC, an op-
tional internal battery pack, or an external
10— 16-volt DC source. The battery pack
fits entirely within the scope, which meas-
ures only 42 (H) x 82 (W) x 12 (D)
inches.

Field engineers will appreciate the rug-
ged 1422's 10-mV/division vertical sensi-
tivity, an 8 x 10 division, high-brightness,
rectangular CRT; and front-panel X-Y op-
eration. Eighteen sweep ranges span from
1 us/division to 0.5 seconds/division in a
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BioMetal from Mondo-tronics...
...Electric Movement Without Motors Or Solenoids!

BioMaetal™ - The Electronic Motion Breakthrough

Mondo-lionica prasents BloMetal, a highly Improved rickal filanium Shapa Memory
Alioy (SMA) that shortans In length whan stactically activated. Puling with over 3
Nawlans (10 ounces) of forca, the thin BloMelal wire ofters an entrefy new way of
making things move.

56 Page BioMetal Guidebook

Extensive information on BioMetal, Nitinol and shape
memory soys In ganoral Discusses SMA history, banelis,
Uaen, st methocs Wilh Crouls, mechaniyets snd
Compared 1o Nilino!, n popuinr SMA dovelopad in the 1960°s, BroMetal has a much more. 58 poel untrad.
longr iatmo and groater repeatabilty. GioMotal samples héve boon cperated over
20 mifion cycles with virtually no changs In performance. Wih BioMotal, SMAS can
compete with the fetmes demanded of motora and solencida

Ordar No 3.009
BroMeinl Guidabook $9 95

tn many instances BioMetal outparlarms motors and solancids thanks o i1a longer
Hiaimo, smallor 326 and very low mass. DloMatale drect Tnaar aclior can aimply
dasigns, reduce costs, and increase overall performance, BioMelal has vast potantial
for use In everyhing from toys to robotlcs, almost amy place (equiring elactically

Switches, Relays
and Oscillators

WINECT Fre

NO MASTER . NO CAMERA - NO FILM - NO DEVELOPER

drlven acilon

Shape Memory Alloys have crystal siructuras that can aasumme radicatly difterant
forms at distinct temperatures. When passing an slectric current, BioMetal's Internal
reslaiance causes if to heal, and activata thia “phase change”. 1he wire shortens In
length, and puls with a usable amount of force. When coofed, BioMetal reiLrns 10 its
onginal shaps. It nol overhanted or overaxiendad, BioMetal wil parform for millions of
repeated cycina.

As performance depends ita Ihe heatng and cooling rate, BioMetal’s small diameler
providos oplimum results, Bioketal can be hoated by electric currant, with highar
cureonts providing faatar acilvailon. Caution must be used 1o prevent overhoating (he

A relay thal swilches 110 VAC with a 1-1/2 Vol
battery? Yes| Also sall-fimiling contacts, and:
oscillating swich Includes § cm BioMetal wiro,
$71ing, i, 1acks, batiory bolder. quidabook
305 0 AA coll Exciling & practicel davices

Order No. 3015
Switches, Relays and Dacilators $9.95

Simple Android Parts

Explote tha robotics of the luture, Build models

DIRECT ETCH dry transfers make quality circuit boards fast
without formal artwork. A new Master Assortment includes over
4000 donuts from .050" to .250" and 118 trace lines from .014"to
125" |t also contains all sizes of through hole and surface mount
devices including DIP, TO, DIN, D and edge card connectors.
SO, SOL, PLCC, flatpacks, SOT's, 2 terminal tubular and flat
SMD's. The Master Assortment has 69 cut apart dry transfer sheets
with complete instructions. Works with all common etchants.

DE-973 Master Assortment (69 pattern sheets) . .. ..$34.95
(Add $2.00 shipping. NJ and CA residents also add sales tax)

DATAK Corp. * 3117 Paterson Plank Rd. » N. Bergen, NJ 07047
CIRCLE 19 ON FREE INFORMATION CARD

wihe. Cooling spaed can ba Increase by coating tha BloMatal wire wiih sliicon aubber
{which acts a3 a heat sink 10 draw the heal away), o even by immersng the wire In a
fluid such a3 water with @ small amaunt of gtycerine.

that mimic living systems like ears, sbows. tails,
{iuttoring wings. Includes 7.5 em BioMotal wire,
tubbar ube, Wires, workbase, spring, baflery
holder and fuidebook. Naads two AA ballernes,

Order No 3-014
Simple Android Parts $14.85

In appilcations requiiing graatar sirength, savera! BioMetal wires can be used in
parallel. This gives much faster response than would a singla larger wire having an
squal cross-sectional area Many unique and Gever devicas are possiie using
groups of wires - one only needs look al nature for examples of inear Muscie

contraciions and thelr applications.
3 CONVENIENT LOCATIONS: 3500 RYDER ST'
HSG of Sara Flosa HSG ot Sacramorto SANTA CLARA, CA 95051
68195 Santa Rosa Ave. 5549 Hemlack 5t

Cotati, CA Sacramento, CA Call CA Residents & Info  Toll Free Order Line
| JEE T g I L0X0EE NOW! 408-732-1573 800-4-HALTED
» omd o C GO ‘OROERS ONLY, PLEASE, .,

COD orear o crgms
; Plaasa <0 A sere v

TERMS Wk oo
P
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New Products

1/2/5 sequence, which is variable between
ranges. Sweep magnification is 10 times,
extending the maximum sweep rate to
100-ns per division. A video-sync separa-
tor is built-in for use with video circuits or
computer terminals. The flat in-band re-

sponse is helpful in using the scope to ob-
serve the sync and color levels in video
equipment.

The model 1422 oscilloscope, including
two 10:1 probes, has a suggested user
price of $1099.00. For additional informa-
tion, contact B&K-PRECISION, Maxtec In-
ternational Corp., 6470 West Cortland
Street, Chicago, IL 60635.
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detachable, coiled audio cords are in-
cluded; the 8- and 25-foot cords are easily
interchangeable and feature oxygen-free
copper strands.

The PRO/450 stereophone, complete
with a microphone mount for studio use
and a one-year warranty, has a suggested
retail price of $174.95. For more informa-
tion, contact Koss Corporation, 4129 North
Port Washington Ave., Milwaukee, WI
53212.
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POPULAR ELECTRONICS

STEREOPHONE

Koss' PRO/450 is a reference-quality
stereophone that combines an ultra-wide
frequency response (10— 30,000 Hz) with
a wide dynamic range and is both sturdy
and comfortable. Part of the company’s
state-of-the-art "Studio Pro” line, the PRO/
450 offers increased bass performance. Its
copper-clad aluminum voice coil reduces
moving mass and increases diaphragm
velocity.

Designed for listening comfort, the
stereophone has a “multi-pivoting spider
design” that frees the ear plate to float on
the listener's head, and ear cushions that
seal out outside sounds to provide full fre-
quency response with low distortion. Two

SPEECH-PROCESSOR CB SYSTEM

Combining three proven products to create
one CB-radio system, the K40 System in-
cludes the K40 Speech Processor CB Ra-
dio, the K40 CB Microphone, and the K40
CB Antenna. Patented speech-processor
circuitry, using computer-chip technology,
electronically adjusts the loud and soft por-
tions of voices. That results in increased
dB gain for clearer voice signals.

The compact 40-channel transceiver
features full-time ANL and 7-watts audio
output. The contour microphone offers a
TPR-jacketed retractable coil cord, and a
unique magnetic disc makes it easy to

hang up. The antenna was designed with
a quarter-turn, quick-release loading coil,
a 30°-angle adjustable mounting base,
and rust-free, stainless-steel components.
The system can be installed in any vehicle.

The K40 Speech Processor CB Radio
System—qguaranteed to transmit farther
and receive more clearly or your money
back—has a suggested retail price of
$159.95. For further information, contact
K40 Electronics, 1500 Executive Drive, El-
gin, IL 60123; Tel. 800-323-5608, or 800-
942-8175 in IL.
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The Freestyle speakers offer high-qual-
ity sound, thanks to a version of the Bose
41/2-inch, high-sensitivity, full-range driver,
which allows excellent power handling.
With the addition of a copper-clad pole
piece and a newly-developed cone, the
driver insures superb high-frequency re-
sponse. Bass performance is enhanced by
the patented curved and flared port de-
sign, which provides optimum bass exten-
sion while reducing the distortion that is
typical of small, ported speakers.

The Freestyle Bookshelf loudspeaker
system will be available in the fall for
$339.00 per pair. For additional informa-
tion, contact Bose Corporation, The Moun-
tain, Framingham, MA 01701.
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BOOKSHELF SPEAKER SYSTEM

Sleek European styling and advanced in-
jection-molding techniques create an ex-
citing visual statement in the Freestyle
speaker system from Bose. The bookshelf
speakers are available in a black version
that resembles ebonized wood and in "Fer-
rari” red. Each speaker is 9'/2-inches tall,
6-inches deep, and 5'/2-inches high.

MIDI SYSTEM

Providing a complete, turnkey-synthe-
sized, computer music System that can
simulate an entire orchestra and recording
studio on a personal computer, the CMS-1
Complete MIDI Studio from Computer Mu-
sic Supply includes a synthesizer, soft-
ware, and interface. The electronic-music
starter system uses the portable Casio
MT-540 synthesizer/keyboard, acclaimed
Cakewalk recording/editing software, and
an industry-standard MPU-401 half-slot in-
terface card for the PC.

Users can build complex orchestral
compositions with up to four simultaneous
instruments and up to 16 simultaneous
notes. There are 210 high-fidelity instru-
ment sounds and 30 digitally-sampled

-
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sound effects—including applause, ocean,
traffic, and gun shots—to choose from.
Music can be played on the synthesizer's
built-in speakers or on any stereo system.

Cakewalk software allows users with no
musical skills to build a composition note-
by-note. It has an intuitive user interface
and context-sensitive help. Notes can be
edited and time corrected, and special ef-
fects include cloning, reverse playback,
changing instruments on the fly, and the
ability to edit or play along with prerecor-
ded music.

The CMS-1 supports CGA, MDA, Hercu-
les, and EGA monitors and serial mice. It
requires 384K of memory. The interface
card supports any MIDI device and is com-
patible with more than 100 other PC-music
programs.

The CMS-1 complete MIDI studio has
a suggested retail price of $399.00, or
$249.00 for users who already have a syn-
thesizer or MID! device. A $14.95 (reim-
bursable) trial pack containing a demo
audio tape, tutorial booklet, and software
demo disk is also available. For further in-
formation, contact Computer Music Sup-
ply, 382 Lemon, Walnut, CA 91789, Tel.
800-322-MIDI.

CIRCLE 106 ON FREE INFORMATION CARD

CD PLAYER

Luxman’s “entry-level” CD player, the DZ-
111, is a full-featured unit. It incorporates
a 4 x oversampling digital filter with 16-bit
dual digital-to-analog converters, and its
“error concealment” system corrects all
misread information prior to conversion so
that it can ptay through fingerprints, dust,
and scratches.

Users can program up to 32 selsctions
to be played in any sequence, and the se-
quence can be repeated. The DZ-111 also
features random play, auto-scan, and
auto-pause. lts external AC timer can be
set so that the unit begins playing at a

specified time. The remote control acti-
vates most of the player’s functions, and
can be used to program the 32 memory
locations and to directly access any track
by entering the track number.

The DZ-111 CD player has a suggested
retail price of $350.00. For more informa-
tion, contact Luxman, Division of Alpine
Electronics of America, 19145 Gramercy
Place, Torrance, CA 90501.
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AM/FM DAT PLAYER

Clarion's Audia 8100 is a single-chassis
automotive AM/FM-DAT (Digital Audio
Tape) player that aiso has CD-changer
control capability. Multi-function control
buttons—which are used to operate the ra-
dio, DAT, and CD-changer—give the
Audio 8100 a sleek, clean look. The unit
includes a computer-controlled anti-theft
system. If the unit is removed from a vehi-
cle, it cannot be played unless the owner’s
personal security code is reentered.

The tuner features 12 FM and 6 AM pre-

sets, seek up/down tuning, preset-station
scan, and automatic station retune, which
seeks the next highest station when the
tuned-in station becomes weak.

The tape player allows the listener to se-
lect DAT functions such as selection re-
peat, intro scan, or return to the beginning

HITACHI SCOPES AT DISCOUNT PRICES

List $560
Save $141

V- 425
List $995

$835

« DC to 100MHz
« Dual Channel

« Delayed Sweep
* CRT Readout

* Sweep Time

« Autoranging

» Trigger Lock

s1 359 * 2mV Sensitlvity

* DC to 40MHz
* Duat Channe!
* CRT Readout
* Cursor Meas
* DC Offset

* At Magnitier A

* Compact Size | .1 050
List $1595

v-223
V422
V423
V860 B80MHz

20MHZ
40MHz

20MHz Dual Trace Oscliloscope
All Hitachl scopes Include probes, schematics
and Hitachl's 3 year guaranty on parts and
labor. Many accessories avallable for all
scopes.

V-1085 100MHz
V-1100A 100MHz
V-1150 150MHz

PRICE SAVE
. 1mV sens, Delayed Sweep, DC Ottsel, Ven Mode Trigger
1mV sens. DC Otfset Veri Mode Trigger. Alt Mag

T.. 1mV sens, Deta¥ed Sweep. OC Offset, Alt Mag

., 2mV sens, Delayed Sweep, CRT Readout

.. 2mV sens, Delayed Sweep, GRT Readout. Cursor Maas
.. 1mV sens, Delsyed Sweep, CRT Readout. DVM. Counter
., 1MV Sens, Delayed Sweep. Cursor Meas, DVM, Counter

$1.670 $225
$2,045 5250
$2.565 8 535

Logic Pulser
Your Choice

SCOPE

$369
M0-1251

«§" CRT
* Built in
component tester

BNC connector

S0MHKz Logic Proba LP-700

P-1 65MHZ, Ix,
P-2 100MHZ. 1%, 10x
Fits all scopes with

LP-600
$23

PROBES
X 31995
$23.95

« 1mV Sensitivity

« 8KV Accaeleration Voltage
* 10ns Rise Time

= X-Y Operation « Z Axis

* Delayed Triggering Sweep|

4

Top quallty scopes at a very reasonable price. Contains all desired

fteatures. Twc 1x, 10x probes, dlagrams and manual. Two year guarantee.

True RMS 4%y

Muttimeter with [Digital Capacitance Meter] Digital LCR Meter

Autoranging DMM
M-5000 L+
$45
9 Functlons

Mamory and
Data hold

N Oiit
§135 M7000

.08% DC Accuracy
1% Resistance
with Freg. Counter
and deluxe case

¥ % basic acc
3% diglt LCD

Current, Cupncnors’,
| Transistors and

g CM-1550 LC-1800
y s $58.95 $125

Reads Volts, Oh § & henges Measures
e e j12f20:000utd Goils 1uH-200H

Caps .1pt-200ut
Aes 01:20M

Transistor Tnnr

$55 CM-1500

5% basic accy
Zero control

Diodes with case mmmserns  with case

AC Clamp-On

Bench DMMS
Current Adapter, e

Tuwv

§T-265

SOLDERING STATION

$25
0-1000A AC| M-3500 M-4500
Works with | 3w aigh $125 41, aiglt $175
most DMM | 1% accy [05% accy

Low Cost Multimeter
Ll M-1600

Solderless Breadboards
ature Controtied ]
SL-30

$99

Dighal dispiay
Temp range:
300F-SCOF

9430
1,100 pins $15]
2,170 pins $25)
9438
2,860 pins 335

All have color
coded Posts

10A Scale
W& e Auto zero

Grounded tip e
potarity

Qvarhsal protect

9438 SHOWN

Wide Band Signal Generators

r $G-9000  $129
RF Freq 100K-450MHz
AM Moduiation of 1KHz
3 Variable RF output

$Q-9500 with Digital Dispisy

and 150MHz bullt-In Freq Cir $24g | Srevitprotection ai suppi

TRIPLE POWER SUPPLY XP-620

Contains ali Ihe desired Ieaiures for
doing axperments. Feafures shorl

T Function Generator

PRy {ox
2 #9600
IR $28.95

Provides sine.r,squ wave
trom THZ 10 1MH2
AM or FM capabllity

__D_e_c_a_d_o_Bon
Assembled $ 65
Kit $45

21015V at 1A,

1
210 15V at 1A 610 Roslslur Blox

47 ohm to 1M & 100K pot
#3620 Capacitor Biox
47pt to 1OMFD

(or 410 30V at 1A)
95 ard SV at 34

Digital Triple Power Supply XP-765

$249

0-20V at 1A
0-20V at 1A
5V al 5A
Fully Regulatat, Short clrCutt protecied with
2 Limit Cont., 3 Separate Suppl

XP-660 with Analog Metars $175

Fully regulated and

Quad Power Supply

short clrcult protected
XP-575 without meters $39.95)

XP-580
§59.95

2.20V at 2A
12V at 1A
5V at 3A
-5V at 5A

LEARN TO BUILD AND PROGRAM
COMPUTERS WITH THIS KIT!
INCLUDES ALL PARTS, ASSEMBLY AND
LESSON MANUAL

MODEL
MM-8000

Four-Function Frequsncy Counters
F-100 120MH
$179
F-1000 1.2GH
’ve—quancy, Period, Total'z

GF-8016 Function Generator

148.00

Starting from scratch you build a compiete computer systam. Our Micro-
Master trainer teaches you 1o write Inic RAMS., ROMs and run 3 8085
$249 microprocessor, which uses the same machine language as 18M PC
[You will wiite the Intial mstructions 1o tell the 8085 Processor to get

Sine, Square, Triangle started and Stoce thase nstructions I permanent memory in 2 2816 E*
Pulse, Ramp, .2 1o 2MHz |PROM. Teaches you ail abou input and oulpu porfs. computer timers
[Buikt your own kayboard &nd lear how f0 scan keyboard and display.

with Freg. Counter

Freq Counter .1 - 10MHz

Se!f Check with High stablllzed Crystal Oven
Oscillator, 8 digit LED dispiay

WE WILL NOT BE UNDERSOLD!

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

=

[No pravious computer knowledge requirad. Skmpie sasy 1o understand
instruction 1aaches you 1o write In machine language

15 Day Money Back Guarantee'

GF-8015 without Freq. Mater $179

SALES INC.
lgs %se%ood. Deerfield. 1L 60015 2 Year Warranty Epc
(800) 292-7711 (312) 541-0710 WRITE FOR FREE CATALOG
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NEW FROM ETT

[J TELE—THE INVEN-
TION OF TELEVISION .....
$9.95. How television came
to be. Packed with history.
36-pages of photos and il-
lustrations of early equip-
ment. A collector’s delight.

ds

[OPCP105—MAKE

MONEY FROM HOME RE-
CORDING ..... $10.00. Now
that you've spent a fortune
on all that recording gear,
MIDI and all, wouldn't you
like to get some of it back?
This book shows you how.

[(JPCP106—SYN-
THESIZERS FOR MUSI-
CIANS ..... $10.00. All
current popular forms of
synthesis explained. LA,
additive, phase distortion,
FM and sampling. Get the
sounds you want.

MiB1
Projects

[ BP182—MIDI PROJ-

ECTS... $6.95. How to in-

terface popular home com-

puters with MIDI systems. »

Also covers interfacing

MIDI gear to analog and [ ]
percussion synthesizers. =

[0 BP255—INTERNA-
TIONAL RADIO STA-
TIONS GUIDE ..... $8.95.
Essential reference work for
the casual listener, amateur
radio DXer and the profes-
sional radio monitor.

International
[0 BP85—INTERNA- dransizior

TIONAL TRANSISTOR Gande
EQUIVALENTS GUIDE .....
$7.50. Find possible sub-
stitutions for a popular user-
oriented selection of mod-
ern transistors made by
more than 100 manufac-
turers.

New Products

of the tape. With Automatic Program Con-
trol, the listener can locate any musical
selection on the tape with the touch of a
button. Three sampling frequencies are
provided: 48 kHz, 44.1 kHz, and 32 kHz.
A moisture detector automatically acti-
vates a heater to remove any moisture be-
fore it condenses and possibly damages
the drum areas.

In CD mode, the Audia 8100 can oper-
ate the Clarion Audia 6700 CD changer.

The Audia 8100 AM/FM-DAT player has
a suggested retail price of $2,299.00. For
further information, contact Clarion Corpo-
ration of America, 5500 Rosecrans Ave-
nue, Lawndale, CA 90260.
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range alert, and last-number redial.

The 5320 cordless telephone has a sug-
gested retail price of $219.00. For further
information, contact AT&T Consumer
Products, 5 Woodhollow Road, Parsip-
piny, NJ 07054.
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MAIL TO: Electronic Technology Today, Inc.
P.O. Box 240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$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 . .. .. §

Shipping (see chart) ... .. ... $
Subtotal ........ ... ... $

Sales Tax (NYSonly) . ........ $

Total Enclosed . ............. $

Name

Address

City State Zip

|
:
;

CORDLESS TELEPHONE

Featuring “Clarity Plus” technology,
AT&T's 5320 cordless telephone offers vir-
tually interference-free sound quality wher=
ever it is being used. Two channels, se-
lectable instantly from the handset, allow
the user to choose the clearest channel.
Automatic receiver-volume control adjusts
the incoming voice volume to correct for
poor connections.

The handset works for seven days with-
out recharging, so the base can be tucked
in an out-of-the-way place. A portable
handset cradle can be wali-mounted or
placed on any flat surface. Replacement

antennas and batteries can be easily in-
stalled by the customer, eliminating the
need for factory repair.

The 5320 has an automatic digital secu-
rity system to prevent unauthorized use of
the phone line. It operates in pulse or
touch-tone modes; “temporary tone” al-
lows users with rotary service to temporar-
ily switch to touch-tone when needed for
remote access of answering machines or
banking-by-phone services. The hearing-
aid compatible phone also features speed
dial, two-way paging and intercom, out-of-

VHS CAMCORDER

Samsung’s first entry in the camcorder
market is the model SCF500, a full-fea-
tured VHS unit that offers a half-inch CCD
with  seven-lux light sensitivity. The
camcorder comes with a 6-to-1 power-
zoom lens with macro, auto-focus, and
auto-iris.

Other standard features on the SCF500
inciude HQ picture circuitry, full record and
playback capability, on-screen counter/
calendar, and a built-in monaural micro-
phone. The unit weighs 4 pounds, 13

ounces and measures 4'5/16 (W) x 813/1s
(H) x 13%16 (D). It comes with cables, a
battery, and a battery recharger.

The SCF500 camcorder has a sug-
gested retail price of $1,199.00. For more
information, contact Samsung Electronics
America, 301 Mayhill Street, Saddle
Brook, NJ 07662.
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COMPACT-DISC CLEANER

The leading audio-care accessory manu-
facturer in Europe, Trackmate, is now mar-
keting their products in the U.S. Their TM-
351 CD-care system is designed to main-
tain CD performance quality by “maintain-
ing the cleanliness and perfection of the
mirror on the label side.” The music is re-
corded in tracks of microscopic “pits” that
are covered by a thin aluminum mirror,
which reflects the laser light and allows a
sensor to decode the music. Even the tini-
est scratch can damage the mirror, and

the audio quality will suffer.
The TM-351 uses a delicate gear-driven
brush that radially cleans the disc inside
(Continued on page 22)




5 sure steps to a fast start
as a high-paid
computer service technician

computer while giving you lightning-quick data access
By getting inside this powerful computer, you

1 = Choose fraining "El)MLU'llEF!

that’s right for today’s i’(‘)\gCE‘ A get the confidencebuilding, realworld expenience
OOd . o 2 C— you need to work with, troubleshoot, and service
g ] today’s most widely used computer systems.

Jobs for computer service technicians
will almost double in the next 10 years,
according to the latest Department of
Labor projections. For you, that means
unlimited opportunities for advance-
ment, a new career, or even a com-
puter service business of your own, 1989 2000

But to succeed in computer service today, you need training—
complete, practical training that gives you the confidence to service any

brand of computer. You need NRI training.
Only NRI—the leader in career-building, at-home electronics training 3

for 75 years—gives you practical knowledge, hands-on skill, and real- L Make sure you ve always go*

world experience with a powerful XT-compatible computer you keep. someone to turn to for help

Only NRI starts you with the basics, then builds your knowledge step by )

step until you have everything you need for a fast start as a high-paid | o ; Throughout your NRI

. computer service technician. i gf[llmmg’ yr(t)u ;re got the
support of your

personal NRI instructor
and the entire NRI

technical staff. Always
ready to answer your
questions and help you if
| you shouid hit a snag,
your instructors will

2- Go beyond
“book learning”

to get true hands- ; _
. ¥ ] aki feel as if
on experience P 7 W A vt

NRI knows you learn better by one, giving you as much time and personal attention as you need.
daing. So NRI training works

overtime to give you that
invaluable practical experience.

You first read about the subject, 5. s'l'ep into a brighi new futurein

studying diagrams, schematics, and photos that make the subject even

clearer. Then you do. You build, examine, remove, test, repair, replace. computer service—start by Sending for
You discover for yourself the feel of the real thing, the confidence gained your FREE cafalog\ ioday! =

only with experience.

Discover for yourself how easy NRI makes it to suc-
ceed in computer service. Send today for NRI's big,
100-page, full-color catalog describing every
aspect of NRI's one-of-a-kind computer training,
as well as training in robotics, TV/video/audio
servicing, electronic music technology, security
electronics, and other growing high-tech
career fields.

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

IBM is a registered trademark of International Business Machines Corp.

3- Get inside
a powerful com-
puter system

If you really want to get ahead
in computer service, you have
to get inside a state-of-the-art A

computer system. That’s Fupip e
why NRlincludes the i o s

W]
werful new Packard School of cl! For career courses

%21] VX88 computer as l ”R’ Electronics |‘fnT|’| ‘ approved ufndecll' Gl‘le |
the centerpiece of your I McGraw-Hill Continuing Education Center L__Lfed(_or_elal; l
hands-on training. 4401 Connecticut Avenue, NW, Washington, DC 20008 |

As you build this . ‘
fully IBM PC XT- r l ¥ CHECK ONE CATALOG ONLY U Security Electronics
compatible micro I U] Computers and Microprocessors [J Electronic Music Technology |
from the keyboard up, b= ) "y O Robotics [ Digital Electronics Servicing
performing key tests DR RIS . _-.-J a TV/Vigeo/Aud_io Servicing ] Computer Programming | -
and demonstrations at each stage of assembly, you actually see for | 0 Data Communications Ul Basic Electronics 5
yourself how every section of your computer works. Name rﬁ

You assemble and test your computer’s “intelligent” keyboard, | - | F<
install the power supply and 5% floppy disk drive, then interface the l Address o l =
high-resolution monitor. But that’s not all. o

You go on to install a powerful 20 megabyte hard disk | cty State Zip | g
drive—today's most-wanted computer peripheral—included in your Accredited by the Mational Home Study Council 18-069 ©
training to dramatically increase the data storage capacity of your —— S — — — S — ——m SN i e e

N
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New Products
(Continued from page18)

its storage case—with no unnecessary
handling. A small central platform supports
the disc and allows the CD to “fioat” in its
box. The brush connects to the center of
the disc case and maintains even contact
with the disc, gently cleaning the mirror
side while the other side floats. That

method prevents dirt from being forced
into the surface of the CD.

The Trackmate system also includes a
felt pen that contains a proprietary clean-
ing solution to “assure optical perfection
for maximum laser transmission.” The pen
precisely controls the amount of cleaning
solution released, preventing dripping and
over-dosing. e

The TM-351 CD-cleaning system has a
suggested retail price of $19.95. For more
information, contact Trackmate, I.D.A. En-
terprise Centre, East Wall Road, Dublin 3,
Ireland.
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the Power Shield automatically resets
when the volume level is reduced.

Four power ratings, which equate to
eight different wattages depending on the
impedance of the speakers, are available.
The lower wattages are well suited to auto-
motive applications.

Power Shield has a suggested retail
price of $39.95 per pair. For further infor-
mation, contact Allison Acoustics Inc.,
1590 Concord Street, Framingham, MA
01701.
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POPULAR ELECTRONICS

SPEAKER PROTECTION DEVICE

For those who like their music loud, Allison
Acoustics’ Power Shield could come in
handy. Tne loudspeaker-protection de-
vice, designed to prevent driver failure due
to excessive volume levels, can be easily
intstalled by the consumer in line with any
loudspeaker. it differs from a fuse in that

VOLT/OHM METER

KAPPA/VIZ's model WV-595 VoitOhmyst
ll is a versatile 50,000-ohm/volt meter for
use in school labs and workshops as well
as in engineering, maintenance, and R&D
applications. it features a taut band, high-
sensitivity meter with mirrored scale; 52
measurement ranges; and a mid-scale
switch for increased measuring capabili-

ties. The instrument offers separate dB
measurements of 1.5-, 1.55- and 9-voit
batteries. It also has two functions not nor-
mally associated with an analog meter: a
measurement of NPN and PNP transistor
hee gain, and continuity-testing that acti-
vates an internal buzzer.

The WV-595 VoltOhmyst il has a sug-
gested price of $69.96. For additional in-
formation, contact KAPPA/VIZ Test Equip-
ment, 175 Commerce Drive, Fort Wash-
ington, PA 19034-2496; Tel. 1-800-523-
3696.
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and “battery-low” LED's; and a battery-
saving “Hi-Low” power switch.

The compact two-way radio weighs only
one pound and measures 74 (H) x 27/g
(W) x 1%5/16 (D). it runs on 8 alkaline or
10 nickel-cadmium “AA" batteries, and
comes with a durable case equipped with
a belt clip. A removable “rubber-duck” an-
tenna is also included.

The 27-LP CB radio has a suggested
retail price of $99.95. For more informa-
tion, contact Maxon Systems, Inc., Depart-
ment 777, 10828 NW Air World Drive,
Kansas City, MO 64153.
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PORTABLE CB RADIO

Full 5-watt power and 40-channe! synthe-
sized circuitry are featured in Maxon’s 27-
LP portable Citizens Band radio. It has a
dual-conversion superheterodyne receiver
with noise-limiting circuitry and an adjust-
able squelch for crisp reception and quiet
standby. Controls and indicators include a
large, easy-to-read LED display; “transmit”

AUDIO GENERATOR

Designed for use by students, hobbyists,
and service technicians, the model SG-
9200 audio generator from Elenco pro-
duces sine and square waves from 10 Hz
to 1 MHz in five increments. The instru-
ment is accurate to *7% plus 2 Hz. its
output impedance is 600 ohms unbal-
anced. The output has a 3-position switch,

which can be set to 0, —20, and —40 dB
with a fine adjustment control. The square-
wave output range is 10 Hz to 10 kHz at
10 volts P.P. max, with rise time at 0.5
microseconds.

The SG-9200 audio generator has a
suggested retail price of $195.00. For ad-
ditional information, contact Elenco Elec-
tronics, Inc., 150 West Carpenter Ave.,
Wheeling, IL 60090. u
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Think
Tank

i REALLY DON'T BELIEVE IT!

he boss gave me an assignment.
We're going to examine’ the pos-
sibility of making up an electronics trivia
quiz, he said. Prepare athousand ques-

fions in several categories—general-

electronics, servicing, computers, sci-
enfists, and inventors, etfc.

| started with general electronics,
then went to scientists and inventors.
Know what? After researching and
studying, and several frips to the library, |
wasn't able to come up with a hundred
names. What that showed me, is that
there’s more-than ample room for all of
us! That's right! you can easily add your
own name to that august list. All you
have to do is create a major break-
through, and fame and fortune will be
yours!

Ask anybody how many famous in-
ventors there are in electronics, and
they'll tell you “there must be a million of
‘em.” Which reminds me of the story
about the young machinist who
brought his work fo the foreman. The
foreman put his micrometer on the
work and said, “that’s supposed 1o be
three thousandths of an inch! You know
how many thousandths there are inan
inch? There must be a million of ‘em!”

To answer last month’s question, how
o bring back exactly seven gailons of
water when all you've got is a three-
gallon bucket and a five-gallon bucket,
first fill the five-gallon bucket and then
fill the three-gallon bucket from the
five-gallon. That will leave exactly two
gallons remaining in the five-gailon
bucket. Now empty the three-gallon
bucket and pour whats left in the five,
into the three. Fill the five-gallon bucket,
and there you have itl Seven gallons of
water.

Now let's see what was in this month’s
mail...

Heater Monitor. If you have to worry
about ice-dam build-up on your roof,
the way | do, you probably have ahzsat-
ing cable going around the eves for
your home to prevent ice build-up. Ice

By Byron G. Wels

can get pretty heavy, and you don't
want to risk damage to the roof. So
when the cable burms out, or the plug
gets disconnected, a fast frip to the
roof, perhaps in a snowstorm, is usually
in order.

But with the circuit shown in Fig. 1
you'll know at a glance the status of the
heating cable. The Heater Monitor is
little more than a choke core (on which
a homebrew transformer is wound) and
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Fig. 1. The Heater Monitor is made from
little more than a choke core (on which a
homebrew transformer is wound) and an
LED, along with an AC socket and plug.

LED, along with an AC socket and plug.
The transformer, switch, and LED fit easi-
ly into a standard wall box.

Obviously, if the cable is discon-
nected or open, no primary current
flows so no secondary voltage is de-
veloped to energize the LED. | know
immediately that there is a problem. It
sure beats going on the roof to feel if
the cable is warm. | can sit down by the
fire and read my Fips Books. Isn't that
right, Byron?

—Boyd F Ewing, Depew, NY

Wow, Boyd! Reading your letter just
gave me the shivers. Not that ifs so
warm here on Long Island, but | dont
have an ice-melter on my roof. | think
that you've taken a novel approach to
solving a chilling problem, and yes, |
hope you do enjoy your copy of the Fips
Book by your fireplace.
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Power Sources. | can remember the
old “cure or kill” system for servicing
electronic equipment, where you'd
take a unit working intermittently, plug it
into a variable transformer, and gradu-
ally bring up the AC voltage. Next thing
you knew, there would be a crack, a
puff of smoke, and the intermittent part
would give up the ghost! From that
point, servicing was a snap.

Having located the problem part, it
was an easy matter to replace it, there-
by restoring the unit to normal opera-
tion. But, variable transformers can be
expensive. The circuit shown in Fig. 2 is
excellent for slow start-up testing of in-
fermittent circuits. And it can also be
applied to many tasks on the experi-
menter’s test bench.

The circuit (the upper half of Fig. 2) is
actually a variable AC supply; the lower
half of the schematic diagram is an
optional circuit that can be added to
provide a variable DC output.

All the necessary parts can probably
be found in your junkbox, and what you
don‘'t have on hand is easily obtainable
from your local electronic supply house.
Either version of the circuit can be built
on perfboard, and housed (for protec-
tion) in a small metal box or cabinet.

I've found both supplies to be handy
for experimentation; AC and/or DC volt-
meters at the outputs would make the
circuit even more useful.

I'd like to see more on test-equip-
ment circuits. Technicians are inter-
ested in things that help them do their
jobs easier.

—Dewey G. Parlier, Pfafffown, NC

PL1 F1 c2z
117 VAC 5-10A 1

= TR1
C; ECGS609

Okay Dewey, I'd like to see some ad-
ditional test-equipment circuits and tips
foo. C'mon, you guys! Get ‘'em in. And
Dewey, you didn't have to request a Fips
Book. Its on the way.

Commercial Zapper. While watching
TV with my wife one evening, it seemed
that the program was interrupted by
one commercial after another. | ex-
cused myself and went to my base-
ment workshop where | whipped up
the Commercial Zapper (see Fig. 3),
then returned to the living room, turmed
off the TV set, and before my wife could
say "what are you doing?” | turned the
set on again, and sat down with her on
the sofa.

When the station broke for commer-
cials again, I shined my flashlight at that
little circuit, and the sound dropped
out. Intime, it came on again, and pea-
ce reigned supreme!

The circuit is connected in series with
the wire going to the speaker. Because
the relay contacts are normally closed,
the audio portion of the TV signal is
output by the speaker in the normal
manner. But when a high intensity light
beam (in this case from a flashlight] is
focused on phototransistor Q1, a voit-
age is fed to the base of Q2, tuming it
on. Turning on Q1 energizes relay K1,
causing its contacts to open, disrupting
the signal to the speaker. As long as the
flashlight is focused on @1, no audio
signal is applied to the speaker.

| breadboarded the circuit to make
sure that it worked, and finally installed it
in a suitable plastic box that sits atop the
TV set. "It isn't a big thing, but it does
justify my interest in my hobby. Every
once in awhile, | like to make some-

501
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Fig. 2. The upper half of the circuit is a variable AC power supply; the lower half of the
circuit is optional and can be added 1o the AC circuit to provide a DC output.

TO SPEAKER

VOICE Cq“L
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Fig. 3. Commercial Zapper is connected
in series with the speaker wire, so that
when a high intensity light beam is

focused on Ql, the signal 10 the speaker is

disrupted.

thing that the entire family can use and
enjoy. It makes them a bit more tolerant
of my own selfish interests.”
—Ben Conklin, Omaha, NB

Right Ben, and we love those quick-
and-dirty experiments. Your Fips Book is
on the way, and we hope you've got o
lot more circuits like this one.

Patio Light. | put this simple circuit
together to light the area between my
house and detached garage. The 300-
watt lamp comes on only when itis dark
outside and the automatic garage-
door operater has been activated.

Refer to Fig. 4. Light striking the light-
dependant resistor (R2, a cadmium-sul-
phide unit) -keeps the voltage across
capacitor C1 from charging sufficiently
fo fire neon lamp NE1, so the triac (TR1) is
turned off, As evening approaches, the
resistance of the cell increases and C1
begins to charge. When the charge on
C1reaches about 60 volts, NE1 fires and
supplies gate current to TR, turning it
on, which in turn, causes the lamp to
light. Unless the garage-door opener
has been activated, relay K1 prevents
the circuit from being completed, and
the lamp remains off.

The relay is connected to the
garage-door opener and its operation
allows the lamp to come on. Parts are
not critical and any triac capable of
handling the lamp’s current will suffice.

The timing circuit in the opener al-
lows me enough time to park the car in
the garage and walk through the patio
before it shuts the lamp off.

lused @ Y lamp and socket-to-plug
connector to provide a simple way to
obtain 117 volts for the circuit as well as
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Fig. 4. The Patio Light circuit is nothing more that a simple AC switch that's controlled by
a light-dependant resistor, R2. When light striking R2 decreases sufficiently, a trigger
voltage is applied to the gate of TRI, turning it on.

keeping a lamp on in the garage. The
photocell was mounted outside the
garage, under the eave to prolect it
from weather. A 5-amp fuse protects
the circuit. After a steady two years of
operation, it’s still working flawlessly.

—Roy E. Kneale, Wainut, CA

Thank you Roy. Now that’s an interest-
ing circuit with a practical application.
I'm certain that other readers will be
able to use a tip like that. Hope you
enjoy the Fips Book!

Two-Meter Preamp. Byron, I've
noticed that there aren’t a lot ol ham
ideas in Think Tank, and hope you can
accept one occasionally. The following
circuit (see Fig. 5) is areal gem. Run your
two-meter antenna 1o the input of that
circuit, and connect the output for the
circuit to the antenna terminals on your
receiver, then stand back! It reaily im-
proves all the specs. The circuit can be
built on a small printed-circuit board. As
for the coils, L1-L4, they can be wound
on Miller 60A022-4 forms, or any other
small brass-slug ceramic form. Coil L1
consists of 5%a turns of 26-gauge wire,
tapped at 1% turns; L2 consists of 9%
turns of 34-gauge wire; L3 is five turns of
26-gauge wire; L4 is 1Y of 26-gauge
wire wound at the bottom end of L3, All
capacitors in the circuit are rated for
10-volt operation, and ali resistors are 2
-watt units.

That little circuit so improved my re-
ceiver on two meters, that | put off my
plans to purchase a new one. Now that
just has to be good enough o earn a
copy of that Fips Book!

—George Appleton, Madison, Wi

Right George, and lets get a few
things straight. Amateur-radio contribu-
tions are more-than welcome in this
column, We'll take all we can get. | just

+9V

OUTPUT
L3 L4

c3 SR
P Faoo

Fig. 5. The Two-Meter Preamp contains

o

four hand-wound coils, which were wound

on Miller 60A022-4 forms; see text for
construction details.

wonder if things wouldn’t be further im-
proved by adding a small coupling ca-
pacitor at the output?

Polarity Probe. This project, see Fig. 6,
is so simple that it hurtst With the red clip
connected to the positive-supply rail
and the black clip connected to
ground, the LED's will indicate a positive

or ground potential at the probe tip.
With the tip positive, LED2 is biased on
and the voltage drop across LED1 is too
small for conduction. With the probe tip
at ground, the roles of the LED's are re-
versed. Resistors R1 and R2 limit the cur-
rent through the LED's. With the probe
fip floating, both LED’s are on. The de-
vice will work between 3 and 40 volts.
(Continued on page 27)

AMAZING PRODUGTS

EML1 Electronic Coil Gun Launcher. Pro-
pels a projectile using a pulse of magnetic energy.
EML1 Plans (kit or indv. parts available). .. 5890
GRA1 Gravity Generator. Electrical
phenomena produces effect of anti-gravity. Great
for science fair.

GRA1 Plans (kit or indv. parts available) . . .$1000

RUB4 Ruby/Glass Laser. Portable unit
generates up to a 3000 watt pulse capable of
piercing the hardest steel.

RUB4 Plans (kit or indv. parts available) ..S20°

LC7 CO; Laser. 35 watts continuous burning
or etching wood, cut plastics, drill, heat treat.
LC7 Plans (kit or indv. parts available) .. ..52000

BTC3 Easy to Build Table Top Tesla Coil.
Produces 10-14" streamers.
BTC3 Plans (kit or indv. parts available) . . .

TCC7 Tesla Coil. Engineering designs on 3
systems presently being operated in museums.
TCCT Plans. . ..o v iie i $2500

100,000 Volt Stun Gun

.$1000

Construct your own high energy personal pro-
tection unit.

e Intimidating affect up to 20 feet away
e Research into muscle building

STG2 Plans...579 STG2K Kit & Plans. .

Miniature FM Wireless Mike

Construct a device that transmits sound to your FM
radio, over considerable distances (up to 3 miles).
» Become your neighborhood disc 1ockey

» Monitor children/invalids
e Build a security system
FMV1 Plans ........ sgoo
FMVIK Kit & Plans. .534%

Invisible Pain Field Generator

54950

Build a pocket-size device capable of warding off
aggressive dogs, other animals and intruders.
e Uses complex sonic
shock waves as an in-
trusion deterent l l "'
e Experiment in acoustical
ultrasonics
e Deter rodents and other garden pests
UAG1 Plans ..36% UAGIK Kit & Plans ..$493%¢
Simulated Laser for Beginners
il 3

Construct a low cost 3 color simulated-laser

device, variable pulsed or continuous light.

e Visible high intensity up to 3000 mcd

» Small spot is excellent for pointer or
shooting gallery.

e Optical experiments and alignment.

LHPM1K Kit, Lens, & Plans (3 Emitters) . ..

caLL 1-800-221-1705 to order
VISA, M/C, check, M.0O. in US. funds Include 10%
shipping. Catalog of 100s more $190,

INFORMATION UNLIMITED
Box 716, Dept. EP, Amherst, NH 03031 (603)673-4730
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22 Reasons Why TAB Is Your Source

for Electronics Books

Computer Technician’s Handbook

—3rd Ed. by A. Margolis. Repair compo-
nents and systems, perform routine main-
tenance, and diagnose defective equipment
with this completely revised edition of the
popular bestseller on microcomputers. Get
the edge you need with the latest technolog-
ical advancements, including RAMS; 80286,
80386, Z8001-28002, and 32-bit processors;

with new surface mounted devices. 590 pp.,
409 illus.
#3279H, $34.95

Save $10 on the Set

Pass the Associate and Journeyman
Exams with Flying Colors!

The CET Exam Book—2nd Ed.
by R. Crow and D. Glass. 226 pp., 211 illus.

The CET Study Guide—2nd Ed.
by S. Wilson. 336 pp., 179 illus.

Two Volume Set (#5300C) Yours for $35.90
(Regularly $45.90)

Enjoy Building These Fun Projects
And Save 15%

49 Battery-Powered One-IC Projects
by D. T. Horn. 168 pp., 153 illus.
49 Battery-Powered Two-IC Projects
by D. T. Horn. 126 pp., 125 illus.
TwoPVoI‘ume Set (#5381C)—Yours for $31.95!

w (Regularly $37.90)
eet
£ oY T "'This book is outstanding . . . All of the circuits use the
/ ?’}V‘ ‘_“&Rc latest in state-of-the-art technology and may be used
s (> f;s \ in the home or industry . . . you should have a lot of fun
b with this fine book. —The Electron
% - \ Encyclopedia of Electronic Circuits—Vol. 2
<o o} by R. Graf. 700 + circuits you'll use again and again
M ~ 3 “ | including automotive circuits . . . clock circuits . . . gas
~ <~ | andsmoke detectors . . . sine-wave oscillators . . . and
7.5 & | more. 744 pp., 728 ittus.
2 Sa X#3138H' $39.95
Sy (Regularly $60.00)

./_W:ﬁ"gz Build Your Own 80386 IBM® Compatible and
Bgowmm% Save a Bundle by A. Pilgrim. Get power and efficien-
B s a 500 cy at a down-to-earth price! 232 pp.. 84 illus.

chip replacement; and soldering techniques .

e

#3131H, $24.95

Troubleshooting and Repairing the New Per-
sonal Computers by A. Margolis. Save hundreds!
of dollars in repair costs! 416 pp., 350 illus.

#2809H, $27.95

The Master Handbook of IC Circuits—2nd Ed.
by D. Horn. Build over 950 different circuits using 200 +
popular ICs! 544 pp., 960 illus. #3185H, $34.95

The 8088 Project Book by R. Grossblatt. Design
and construct an 8088 computer and 17 hardware and
software enhancements! 256 pp., 125 illus.

#3171H, $27.95

Troubleshooting and Repairing VCRs
by G. McComb. Save money making your own VCR
repairs! 336 pp., 200 illus. #2960H, $27.95

Build Your Own Universal Interface
by B. Chubb. Use your computer to control almost any-
thing! 285 pp., 224 illus. #3122H, $27.95

Customize Your Home Entertainment System
by S. Sokolowski. Build audio and video enhancements
with 22 inexpensive projects! 288 pp., 100 illus.
#3234H, $24.95

The Laser Cookbook by G. McComb. 88 inexpen-
sive, fun-filled and useful projects! 401 pp., 361 illus.
#3090H, $25.95

The Illustrated Home Electronics Fix-It Book
—2nd Ed. by H.L. Davidson. Save yourself time,
aggravation, and money with fix-it-yourself how-to!
432 pp., 377 illus. #2883P, $16.95

Practical Transformer Design Handbook
—2nd Ed. by E. Lowdon. Build power, impedance,
and current transformers for all your needs!

400 pp., 288 illus. #3212H, $34.95

General Radiotelephone Operator’s License
\ Study Guide—2nd Ed. by T. LeBtanc, NX7P. Get
\ the edge you need to pass this important test!

Save $50 on the TAB Hobby Electronic Series

The Five-Volume Set (#5282C)— Yours For Just $51.3711
(Regularly $104.75) -

Basic Electronics Course—2nd Ed.

by N. Crowhurst. Master the fundamentals, prepare

for the future! 400 pp., 347 illus. #2613H, $24.95

How to Read Electronic Circuit Diagrams
—2nd Ed. by R. Brown, P. Lawrence, and

J. Whitson. Become proficient in the ‘'language” of
circuitry! 224 pp., 213 ittus. #2880H, $20.95

How to Test Almost Everything Electronic

—2nd Ed. by J. Darr and D. Horn. A must-have bestseller, ‘ K p—

over 35,000 copies sold! 180 pp., 138 illus. #2925H, $16.95

44 Power Supplies for Your Electronics
Projects by R. Traister and J. Mayo. Simple or advanced
circuits for all your project designs!

220 pp., 208 illus. #2922H, $24.95

Beyond the Transistor: 133 Electronics
Projects by R. Turner and B. Rutherford. Make the
most of semiconductors—no experience necessary!

240 pp., 173 illus. #2887H, $16.95

TO ORDER, CALL TOLL FREE:
1-800-822-8158

(in PA and AK call direct 1.717-794-2191)
or detach and mail coupon to:
I TAB BOOKS inc., Biue Ridge Summit, PA 17294-0840
Please send me the book(s) below.

i
I
- Price # Price __ I
|

#

[J Check or money order enclosed (made payable to TAB BOOKS Inc.)
' InPA, NY, and ME add applicable sales tax. (Outside the U.S. add $5.00 for shipping I
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THINK TANK
(Continued from page 25)

If only positive polarity is of interest,
only the ground clip need be con-
nected. If just negative polarity is in
question, only the positive clip need be
used. The relative brightness of the red
and green LED’s with respect to each
other will also indicate voltages which
are not quite down to ground or up to
positive supply. If both clips are con-
nected to ground, and the probe tip is
touchedto atrace inacircuitboth LED's
will light alternately to indicate the pres-
ence of AC.

@ LED!
Rl &

el 10
PROBE o ¢ B¢ POWER
TIP R2 P SLéTJPSLY

1.8K %l
A @LEDZ

Fig. 6. The Polarity Probe is great for
checking IC’s, automobile wiring,
headers, and 110 ports.

The Polarity Probe is great for check-
ing the supply pins of IC’s without hav-
ing to juggle two test leads back and
forth (as with a VOM). The probe is also
handy for checking automobile wiring
by sliding the probe tip into the back of
wiring-harness connectors without hav-
ing to disconnect them. The same holds
frue for headers and /O ports.

Do not attempt to use the circuit as
a digital logic probe. The current
draw is too high for most logic chips.
However, if R1 and R2 are increased to
about 6.8K or so, the current through
the probe will be quite a bit less, but the
minimum voltage will be higher. Finally,
the circuit is so inexpensive to build and
so easy to repair, that you can avoid
risking your DMM by assigning the Polar-
ity Probe to dangerous missions and un-
certain circumstances.

—Keith Rawlinson, Berea, OH

I can't recall seeing such a simple
schematic thats capable of doing so
much. You asked if | could “flip you a
Fips.” Its on the way!

NiCd Battery Zapper. After pro-
longed use and repeated chargings,
NiCd batteries develop memary—
that's a buildup of an internal resistance
that keeps the battery from taking and
holding a charge. The circuit in Fig. 7
seems to cure about 90% of all NiCd
battery problems. I've used it often to
save and restore many costly NiCds.
When switch $1 is in the CHARGE

position, | set the external power supply
to about 60 volts. | leave the supply on
until the voltmeter reads the same volt-
age. That indicates that capacitor C1
has charged. The external power sup-
ply is then shut off (for safety’s sake) and
the bad NiCds are attached to the bat-
tery terminals. When ready, switch 51 is
switched to the zap position.

A spark will probably be seen be-
cause of the shorted NiCd. The current
is blowing away the NiCd short. If the
short is cleared, the voltmeter should
now be reading the battery voltage

(normally 1.5 volt) and the Zapper was
successful. The battery should be re-
moved and then charged through
more-conventional methods. If not, re-
peated zaps can be fried to save the

NiCd from the g

arbage heap.

Care should be exercised when
using the circuit because a 60-volt
charge is stored in the capacitor. It
should also be understood that this is a
last-resort device to save a dead NiCd.
_—Scott B. Zederbau, Edison, NJ

Scott, this one reminds of the old
“cure-or-kill” method we used on old
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PUSHBUTTON SWITCH
GC/Thotnsens 35-420
SP 5T, normally open momentary push-
tution swech Red plastc aciuator ST dis [
Chrome bete! $0° dameiat. Thrsaded
Dushing Mounts m 50" ham chassis hole
Raled 3 amp @ 250 Vac Solder loop termnals
CATs PB.20  $1 00 each

RELAYS

12 VOLT D.C. COIL S.P.D.T.
Onrvons G2E 1849 4 ATo contacts
335 onm ool T
Sugar cube sae Y

61X 47 X 447 ngn

£C mount with s va-m
CATs ALY.787 3150 wach

5 VOLT DC SIP RELAY

Goulg Atied Contioit
SR 1A SYDC

95T narmally &
coen SIP reed eiay 85 ohm ol
2 ampr comacts

gt Housing resres fhiorocartion
and chiorated Commerciai soNents

Tx

CATH RLY.SIPS
$100 each - 10 10r 3850

5 for $9.00
SOUND AND VIDEO ——
MODULATOR T
Ay S A |

win T1 computers. Can be vsed
il vebpo cameras, games o b
cther suhondeo soutas Bul | TR _Ll
A/ mwilch anabies uta to ey

st rom TV arlanna waout 14
Guconnecton Opecstes on crannel  artgl
Ford Reduires 12 Vde Hook wo ﬁ.

SPECIALI AAA SIZE |

Panasoncs P 10AAA
12 vol @ 180 MAY

CATe NCB-AAAX $1 50 sach
10 for $12.80 - 100 bor $126 00

e Xk

AASZE 8200 each
125 vors 500 AR
CATE NCB-AA
M SIZE 5220 sach
WiTH SOLDER TASS
CaTs NCB-SAA

CSEE 34 25EACH

dagam rcg & R
ATe AVNOD 3500 each gy RENEL e
OSEZE 3450 each

12 vohs 1200 A

JAOOK WHAT $1.00 WL BUY

200 ASSORTED =
14 WATT REsisTORS [
Bant twade. carbon comp and carbon bim
CATa GRES $1 00 pet assonment
XM 200 ASSORTED
/N2 waTT REsisTORS
Bant teads, Gasbon comp and casbon fim
CATs c.nm( $100 pe! assonment

10 AMP SOLID
STATE RELAY

ELECTROLS 52161

CONTAGL -
e §5 10 10Vde i)
(it operate on 3 22 Vi)

LOAD 10 amp @ 240 Vac
214 K130 X
CATo SSRLY-108 3350 sach
OUANTITY ISCOUNT
010t 385,00 + 25 for $175.00
50 1or $300 00 + 100 for $500 00

LIGHT ACTIVATED MOTION

SENSOR
‘mmowd

This devce comtans a
pho«uv wnm senses

i o

ﬁ ?1 50 ASSORTED
DISC CAPACITORS

Mos{ ate At [p ¢ leads) Soma 1o 500 vors
CATa GHABOC $) 00 pet assonmant
15 VALUES OF —<—
ELECTROLYTICS
Contans both axia and radim) styies from 1 mig
CATH GRABCP $100 par assonment

XENON TUBE
=
17 long HiasMube prepped wit
31777 1o ana biack ieads idea) for

alectronc lash o sliobe promects
CATa FLT:3  21or $1 00

CATa NCB-D

A

LARGE QUANTITY AVAILABLE

STAOBE KIT

ate

wwo-wmm Wil coerala on eaher 6 or 12 Ve
uon how you wirs The et Comes

W..‘hvc board and mehuctont for easy

asserdly  CAT# STROBE-1 §7 60 sach

TELEPHONE COUPLING
TRANSFORMER

Ml Products Internationats ATON HO-VDT

77X 81" X 67 hgh ~ -
6pe pron BT cenmrs 0

TRANSISTORS

ORDER BY PART #

o8 uec a5 & door PN2222 NPN
anuncitor or modified TO 92 Stor 75¢
10 1ngger caber dew
Surxerr a:.‘m P LA
008 Vik Recqures 4 4 Gt It et TO-92 § lor 75¢
CATH LSMD  $5 75 por ur 2N3055 NPN
TO-3 $1 00 each
4 wn’v ﬂESISYOR LG4 MJ2955 PNP

©ve0ms sach of 42 of the mos!

Bopular vakies (420 pieces 10

tal) Includes & gvged box and
a parts locatar

VALUES in this kit are

TO-3 $150each

MJE2955T PNP

TO-220 75¢ each

MJE3055T NPN

TO-220 75¢ each

40hm. 10 ohen. 39 ohm, TiP31 NPN
47 ohm, 51 ohm, 68 ohm, 100 ahm 130 ohm TO-220 75¢ each
150 ohm. 160 oA, 220 ahm, 330 ohm 470 ohm TIP32 PNP
580 ohm. 680 Bhm. TH 12K, 1 SK 2K, 2 2K, 2 7K
W, 4TK,5 1K, § 8K TOK. 15K, 22 0K, 3 K T0-220 756 oach
47K, 56K BAK 100K, 120K. 150K 220K 470K TIP121 NPN
1MEG B1WEG, 10MEG TO-220 75¢ each
The resn1ors alone woud sef for $21 00 TIP126 PNP

Gompiste ki * CAT# REKIT-14  $17 00

TO-220 75¢ each

100 lor 340 0

300 mH . at 1k, 1 volt
CATe YCTX.1 3125 each - 101031100
GPTO SENSOR

Bachage wih rounting
hows CATs 03U 30¢ sach
19ti3a80 -
OPTO ISOLATOR
oy Means of ight 10 1soiated photo con
uctive oal Hgh bty swiching. 12 voR et
CATp OP-301_ 3150 such

Primary nductance Sy

U shapwa

s 15" opaming 34° mounting

Sigmat 201711281 Sgnal acnhed 10 the moul &
ouoied

14.7 VOLT TRANSFORMER

Sonie Indusiness .
CS-5104 147 vol Y i
80z, 882 Va t'/‘

161 ngh X 1957 X
147" Mounting holés on 2 37 centers
CAT# TX-147 $3 00 each

10 for $27.00 100 lor $250 00

CALL OR
WRITE
FOR OUR

FREE
CATALOG
OVER
4000
PARTS!

Now 60 pages!

MAIL ORDERS TO:

ALL ELECTRONICS

P.O0. BOX 567

VAN NUYS, CA 91408
TWX-5101010163 (ALL ELECTRONIC)

OUTSIDE THE U.S.A.
SEND $2.00 POSTAGE
FOR A CATALOG!

80

FAX:

INFO:

MINIMUM ORDER $10.00
QUANTITIES LIMITED
CALIF. ADD SALES TAX
USa:
FOREIGN ORDERS
INCLUDE SUFFICIENT

SHIPPING. NO C.O0.D.

ORDER TOLL FREE

0-826-5432
(818)904-0524
(818)781-2653

¥

o

$3.00 SHIPPING
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480 pages of tables, maps,
formulas, and conversions
and it fits in your shirt pocket
(3.2"x 5.4" x 0.6")!

$9.95%*

* Plus $2.00 shipping & handling.
Colorado residents add 56¢ tax.

Small sample of contents

Air Tool CFM vs PSI
Battery Charging

Tire Manufacturer Codes
Lumber Sizes & Grades
Concrete & Mortar
Element Tables
Computer ASCIl Codes
1BM® PC Error Codes
IBM® Interrupts-1O Map
80286 Hard Disk Types
Printer Controf Codes
Electric Wire Size vs Load
NEMA Motor Frames
Wire & Sheet Guages

Resistor/Capacitor Colors

Pilot Lamp Specs

Fuse & Battery Specs
RF Coll Winding Data
Wire Size vs Turns/inch

Radio Alphabet

TEN Radio Codes
Telephone Area Codes
Lost Credit Card Phones
Sound Intensities

Wind Chill Factors

Fre uenc'& Spectrum
Geology Mineral Tables
Glues and Solvents

Bolt Torque Tables
Wood Screw/Nalil Sizes
Math Formulas & Tables
Plane/Solid Geometry
Copper/Steel/PVC Pipe
Rope, Cable and Chain
Tap-Die-Drill Sizes
Sand Paper & Abrasives
Weld Electrode & Solder
3200'Conversion Factors

THINK TANK

CRTS, in which a high voltage is fed to
the filament that had opened, and if
our luck was good, the filament might
weld itself back into operating con-
dition!

Tape Timer. When a younger brother
enjoys falling asleep with the music
from his little tape recorder, and wakes

We should point out that the fape
recorder shown uses an outboard
power supply, but don’t be tripped up
by that. With a little judicious circuit trac-
ing, you can easily adapt the Tape
Timer to an internal supply and at the
most, have to break a trace or two.

Well, that's about all the space allot-
ted to us for this month, but be sure to
join us next time around. In the mean-

GEEI=T=- EIST= =i mny= =1
% \ CHARGE
\ © 3
ZAP
R1 N\
0 ) o= =
0-75VDC 1ow u?r}n | NiCd
SOURCE i_ BATTERY
Mi 100-WVDC =
J[HUUV T

Fig. 7. When switch SI is in the CHARGE position, capacitor Cl charges to the applied
potential; when set to the zAp position, the charge on Cl is dumped to the battery, curing

the battery's memory problem.

POWER
SUPPLY

Money Back Guarantee - If not completely satisfied, return TAPE
book postage prepaid, In mint conditlon for a 100% refund! RECORDER
Sequoia Publishing Inc. P
Dept 901, P.O. Box 620820
Littleton, CO 80162
4:,_] S R3 D1
3 3 1NA0D1
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OPPORTUNITY

11
VAC

] $R2 47 0sC/ VWA
3T a1k 61 Timer |5
A s =

pa ) C3
’Danu 1
The biggest improvement in 1
40 years has made U.S. Savings . -
y . . 8 Fig. 8. When switch Si-a is on, switch S1-b is off and the timer is not in the circuit. When
Bonds an ideal investment. Sl-a is off and SI-b is on, the LED lights to indicate that the timer is o
A variable interest rate lets * ' §is to indicate tha mmer s on.
you share in rates offered by up to find the batteries dead, what do  time, though, remember, your ideas

today’s securities market. No limit
on how much you might earn.
What makes this improved

you do? You buy him another set of
batteries, but how long can you afford
tokeep it up? The obvious answer was a

and schematics are always in demand
here. Send them to Think Tank, Popular
Electronics, 500-B Bi-County Blvd.,

POPULAR ELECTRONICS

N
«©

Bond ideal is that you're protected
by a guaranteed minimum. And if
the Bond is held to maturity, you'l
double your money.

Take another look at this
opportunity without risk.

A Y s%

S %

Take ; =
. StOCK 6559

In America.

'A! '
.. A public service of this publication
LNCIH  and The Advertising Council.

fimer that would.automatically shut off
the tape recorder at some point affer
he fell asleep!

The circuit shown in Fig. 8 does the
job nicely. When switch $1-a is on, switch
S1-b is off and the timer is not in the
circuit. When $1-a is off $1-b is on, the
fimer is in the circuit. and the LED lights
to indicate that the timer is on. Various
fime intervals can easily be set via po-
tentiometer R2.

Toturn the timer on, allyou have to do
is flip $1 so that $1-a is closed, and then
flip it back again.

—Afshin Tavakoli, Middle East

Farmingdale, NY 11735, |

Jhe Cromuwedls
Bill and
e e

Jheir # VCR's




EXPAND YOUR CAREER HORIZONS...

b

ELECTRONICS
EDUCATION
OF
TOMORROW

R

:
£
g 1

START WITH CIE.

Microprocessor Technology. Satellite Communications.

Robotics. Wherever you want to go in electronics...
start first with CIE.

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

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

Let us get you started today. Just call toll-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in

CIRCLE 9 ON FREE INFORMATION CARD

The CIE Microprcessor Fainer helps you to leam how circuits with
microprocessors function ‘n computers.

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

C I E World Headquarters

Cleveland Institute of Electronics, Inc.

1776 East 17th Street ¢ Cleveland, Ohio 44114

[ Please send your independent study catalog.

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

Print Name . ~ S
Address Apt.
City State Zip

Age Area Code/Phone No.. -

Check box for G.I. Bill bulletin on Educational Benefits
[ Veteran _1 Active Duty MAIL TODAY!
Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105)
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DARKIROONI TIMIE R

Build this simple circuit and let it watch the clock for you!

eing a professicnal photog-
BrOpher, | spend any hours

behind the camera cnd in
the darkroom. My ~me in the
darkroom is what spar<ed iha idea
for this project. When developing
film, the developing tank must be
inverted or the film ag-ated af set
intervals; normally 3G-secord inter-
vals for black-and-wkite filv, and
15-second intervals fo- colcr

Usually, a darkroom “imer & stop-
watch is used to t me the total
length of each step ir the p-ocess;
some steps may be as long as 15
minutes or more. Sitting and staring
at a timer display to rote *hose in-
tervals can be rather boring. Thats
where the Electroniz Darfroom
Timer, described in this article,
comes into play.

The Electronic Dar<roo™ Timer
has a buzzer that beegps at oreset
intervals, so you are free to do other
darkroom chores without the fear
of missing an agitation interval. And
it's equally well suited for timing the
tray processing of biack-anic-white
prints. With the partculcs daper
and chemistry that | ase, e print
stays in the develcper for 1%
minutes, in the stop bath fa- 30 sec-
onds, in the fixer for 2 minutes, and
in the water wash for 3 miautes.

With the darkroom timer set for
30 second intervals, you ccn simply
count the beeps; i.e, 3beeps inthe

BY DOUGLAS E. POPE

developer tray, one b=zep in the
siop bath tay, 4 beeps in the fixer
tray, cnd 6 beeps for the water
wesh. 3elizve me, its much better
than Faving to watch me second
hand of @ wall clock, ar setting a
dark@com timer for eact step of the
process, crcounting “or e Mississip-
pi, twc Mississippi,” etc.
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About the Circuit. Figure 1 shows the
schematic diagram of the Electronic
Darkroom Timer. The circuit is built
around a 555 oscillator/timer, a pair of
general-purpose transistors, a buzzer,
and an LED. The 555 (U1) is configured
as an astable multivibrator (free-run-
ning oscillator). The frequency of the
oscillator is determined by the vatues of
resistors R1-R3 and capacitors C1-C4.

Switch S1is used to divide the capaci-
tor network to vary the time interval be-
tween beeps; when S$1 is closed, the
circuit beeps at intervals of 30 seconds,
and with $1 closed, it beeps at 15-sec-
ond intervals. (Those intervals can be
altered by substituting different values
for those components.)

When power is applied to the circuit
(by closing switch S2), the output of U1
at pin 3 is initially high. That high is ap-
plied to the base of transistor Q1 (an
MPS2907 general-purpose PNP unit),
keeping it turned off. That high is also
applied to the anode of LED1 (which is
used as a power on indicator) through
resistor R7, turning it on. (See the timing
diagram shown in Fig. 2).

While that's going on, timing capaci-
tors C1-C5 begin to charge through
timing resistors R1-R3. And a DC voltage
is applied to BZ1's driver input through
RS and to its feedback terminal
(through R4), which is also connected
to Q2's base terminal. The V+ voltage
applied to Q2's base causes it to turn
on, tying BZ1's common terminal high.

When the timing capacitors are suffi-
ciently charged, a trigger pulse is ap-
plied fo pin 2 (the trigger input) of U2,
causing U1's output to momentarily go
low. That low causes LED1 to go out and
fransistor @1 to turn on. That, in turn,
grounds the common lead of buzzer
BZ1. causing BZ1 to sound. Afterward,
the output of U1 returns to the high state,
turning off @1 and turning on LED1, until
another time interval has elapsed, and
the process is repeated.

The circuit is powered by a 9-volt AC
adapter, which plugs into a standard
117-volt household outlet. But because
the circuit draws only about 10 to 15
milliamps, a 9-volt alkaline transistor-ra-
dio battery might also be used to
power the circuit. All parts can be easily
obtained from local electronics-parts
suppliers, or can be mail ordered from
most parts houses.

Putting It Together. There is nothing
critical about the construction of the
circuit, and component substitutions
are permissible. For instance, Q2 (which

+9V =

DRIVE IN R5
(RED) 470Q

R1 R2 |
| 100K 47K

¢ R6
*10K

FEEDBACK
(BLUE)

COMMON

(BLACK)

#T s

R3 ' |
+ 10MEG
8 7| 4
6
i = - *
555
S0/ TIMER 5
: B
1
c1 c2
| 22 22
. St
R7
1K /;4 C3 ¢4

22 22
LED1 b ¢ 51 Ik

Fig. 1. The Electronic Darkroom Timer is built around a 555 oscillator/timer, a pair of
general-purpose transistors, an LED, and a buzzer.

BUZZER OFF

2
t

BUZZER ON L
t1 =693 (R1+ R2+ R3) C,

12 = .693 (R1 + R2) C,

Fig. 2. Here is the output waveform of the
555 oscillatoritimer (Ul).

is specified as a 2N2222) can be re-
placed by a 2N3904; @1 (an MPS2907
PNP unit) can be replaced by a
2N3906. In addition, the values of the
timing capacitors (C1-C4) can be in-
creased or decreased to alter the pre-
set time intervals.

The author’s prototype of the Elec-
tronic Darkroom Timer was built on a
printed-circuit board measuring about
2-inches square. A template for the
board is shown in Fig. 3. Once you've
etched the board, check to make sure
that there are no copper bridges
where they should not be. If you find

€ o
%'g

Ny
s

“ .ﬂ,‘

1% INCHES

Fig. 3. The author assembled his
prototype of the Electronic Darkroom
Timer on a printed-circuit board, the
template for which is shown here.

i

Ex

2% Lireuit (Rudio Shack 276-1723)

PARTS LIST FOR THE
*  ELECTRONIC DARKROOM
TIMER

SEMICONDUCTORS
Ul.--555 oscillatortimer, infegrated ¢

4

QI—MPS2907 general- purpose PNP
silicomn transistor (or similar)

(2—INZ222 peneral-purpost NPN
silicon transistor (or similar)

LEDI-—Jumbo light-emitting diode

RESISTORS

EAL resistors are Me-watt, 3% units.)

R I— 100,000 -0hm

R2—47M-o0hm

R3—10-megohm

Rad—220,000-0hm

R5—a4T-0hm

Rﬁ—@H].{][Ni-uhm %
R 7—H0-ahm

CAPACITORS

Cl, C2—2 2uF W0-WYVDC, tantalum
C3 C4—22-pF 16-WVIN, tantalum

ADDITIONAL PARTS AND MATERIALS

BAl—Miniature Piezo Buzzer (Radio
Shack 273-064 or equivilent)

+ 81—8PST togele switch g

52—8PST push-on/push-off pushbutton
o tole switch

Printed circuit or perfhoard materials,
enclosure, 1C sockets, 9-volt DC,
00-mA plug-in adapter or 9-volt
alkaline battery (optional, see text), -

» o owire, solder, hardware, ete,

§
]
£

H

any, they can be cut with an X-acto
knife or a razor blade.

When you are satisfied that the board |
has been properly etched, install the

components on the board using Fig. 4
as a guide. As always, start by installing
an IC socket in the position provided for

(Continued on page 104)
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This simple add-on circuit extends the lower range of your

digital-frequency counter into the sub-audio region

requency is defined as “events
Fper unit of time,” or,in the ccse of

electronic circuits, “cycles per
second” or hertz (Hz}. Today, it is stan-
dard practice to measure frequency
with a digital frequency counter. In such
instruments, the input signal is first con-
ditioned into a train of pulses (witn the
pulses occurring at the same frequen-
cy as the input signal), and then count-
ed by an event counter and displayed.
in electronic circuitry, those circuits are
called decimal counting unifs, and
consist of decade counters, display de-
coder/drivers, and a numerical display.

The train of signal pulses is aliowed
into the event counter through a main
gate thatis, in turn, controlled by atime-
base circuit. The timebase produces
command signais that open and close
the gate at standardized intervals (e.g.
0.01 second, 0.1 second, or 1 second).
The “frequency” is then read s the
number of signal pulses that passed
into the event counter during the gate-
open time.

Digita!l frequency counters that use
the direct-count method discussed
above to count from 10 Hz to well into
the gigahertz region are availabie. Un-
fortunately, most counters will not accu-

BY JOSEPH J. CARR, K4IPV

rately measure low-frequency audio
and sub-audio frequencies—e.g., fre-
quencies below 100 Hz-Sub-audio fre-
quencies are those that are below the
range of human hearing (less than 30
Hz), while low audio frequencies extend
to about 100 Hz, depending upon
whose definition is usec.

Those low frequencies are notori-
ously difficult to measure using regular
digital frequency counters because the
required gate times are too long. In
some models, short gate times (1 sec-
ond) are used, and then the resuit is
extrapolated to the actual frequency
based on the count during the gate
fime. While that method wcrks to some
extent, it also produces relatively large
errors.

A better (but more complex} method
that is used in some models is fo mea-
sure the period () of the input signal,
and then take its reciprocal (f = 1T) in
an arithmetic logic circuit. That method
is used extensively in very low frequency
counters, but is rather complex and
more costly.

Still another method, which has cer-
tain definite advantages when locking
at sub-audio frequencies, is to multiply
the input frequency by 100 or 1000 in a

phase-locked loop (PLL), and then
measure the output of the PLL oscillator
on a conventional digital frequency
counter. In such counters, a reading of
7,500 Hz would be interpreted as 75 Hz,
provided that the multiplication factor
is 100, and 7.5 Hz if the factor is 1000.

PLL Circuits. The PLL was invented in
the 1930's as a synchronous AM de-
modulator. Oddly enough, its first in-
tended use never caught on except in
a few Voice of America shortwave-re-
lay receiver sites right after World War Il.
Few, if any, other AM detectors are
based on the PLL. A host of other ap-
plications for the PLL were found, how-
ever; tone decoding, frequency-shift
keying {FSK} decoding, FM demodula-
tion, FM/FM telemetry-data recovery,
FM multiplex stereo decoding {to rec-
onstruct the 38-kHz subcarrier from the
19-kHz pilot signal), motor-speed con-
trol, and transmitter-freqquency control.

In this article, the PLL will form the
basis of a Sub-Audio Frequency Meter
with both digital- and analog-display
options. Figure 1 shows the block di-
agram for a basic phase-tocked lcop.
The main elements of the PLL circuit are
a voltage-controlled oscillator (VCO},

6861 H3IGW3IAON
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phase deteclon refarence-frequency
source, and a low-pass fitter (LPF). ADC
armplifier may alsa e used for scaling
or level translation of the DC control
voltage from the output of the low-pass
filter.

The VCO s a special form of variable-
frequency oscillator (VFO) in which the
output frequency, £_sbo, is a function of
the input control voltage (V). In Fig. 1,
the VCO input voltage is also the output
voltage from the DC amplifier.

The reference-frequency source is @
stable oscillator operating af a fixed fre-
quency. The reference frequency (f..)
in Fig. 1 is equal fo f_. When f._, is an
external signal, the VCO in the PLL will
frack that frequency.

VGO
output

Vin

and analog phase-detector circuits,
the output must be processed in a low-
pass filter in order fo remove residuals
off,and f .

In the digital case, the low-pass filter
also serves fo create the DC control
voltage by integrating (ie. time-aver-
aging) the pulse train produced by the
phase detector,

Modified PLL. A modified form of the
phase-locked loop is shown in Fig. 2.
That circuit is the more common of the
two in transmitter-frequency control,
signal generators, and other applica-
fions where presentable, discrete fre-
quencies are needed. The basic
difference between the two circuits is

REFERENCE
FRECLIENCY
SOURGE

fREF
r
f . PHASE- v(t)

- SENSITIVE
DETECTOR

LOW-PASS
fitteR [*

Fig. 1. The main elements of a PLL are a voltage-controlled oscillator (VCO), phase
detector, reference frequency source, and a low-pass filter.

VGO
OUTPUT
fo
]

REFERENGE
~ FREQUENCY
. SOURCE

LfREF

Vin : mWLWE {] f
- EONTROLLED s}

peeeN |

PHASE- V()
| SENSITIVE
‘DETECTDR

AVg oo

LOW-PASS |

p

FILTER ™

Fig. 2. This modified phase-locked loop differs from the one shown in F ig. 1 in only one
respect; a divide-by-N counter has been added between the VCO output and the phase-
detector input. The divide-by-N counter is used to reduce the VCO's output frequency by a

predetermined factor.

The phase detector is a circuit that
compares two signals and generates
an output that is proportional to the
phase difference between them. In a
PLL, the phase-detector output signal,
V,, will be either a pulse train (in digital
phase detfectors) or a DC voltage (ana-
log phase detectors). In both digital

the divide-by-N counter between the
VCO output and the phase-detector
input port. The reference frequency
must be aninteger sub-harmonic of the
desired output frequency that must be
produced by the VCO: £, = £ /N.

The divide-by-N digital counter can
be used fo change the frequency of

the VCO. If the division ratio of the coun-
fer is changed, then the VCO will be
pulled to the one new frequency that
maintains the equality £, = £ /N. The
pulling is caused by the DC control volt-
age that changes when the difference
between the two frequencies is ap-
plied to the phase-sensitive detector
(PSD).

There are three modes of operation
in a PLL: free-running, capture (also
called search), and locked. In the free-
running mode, the VCO is not under
control, and operates on an essentially
random frequency within its range. That
condition is also called “unlocked” op-
eration. The PLL is typically in the free-
running mode for a brief period after
turn/on, and after that will be free-run-
ning only if a defect is present.

In the capture mode, the PLL is at-
tempting fo lock onto the correct fre-
guency, so the VCO frequency tends to
converge toward the desired frequen-
cy. When the VCO reaches the correct
frequency, and remains there, the PLL is
said to be in the locked mode.

The reference frequency controls the
output frequency because it is com-
pared to the VCO output in the phase
detector. When there is a difference
between the VCO output and the refer-
ence frequency, a DC control voltage is
generated, which tends to pull the VCO
onto the correct frequency. Thus, the
PLL is a form of feedback control sys-
tem, or “electronic servomechanism.”
The reference frequency also sets the
minimum step between discrete VCO
frequencies.

The stability of the PLL is set by the
stability of the reference-frequency
source. In the most stable systems, such
as signal generators or transmitter-
channel controllers, the reference fre-
quency is provided by a crystal os-
cillator that is either temperature
compensated or operated inside a sta-
bilization oven. The output frequency of
the crystal oscillator may be divided in
a divide-by-N chain of digital counters
fo produce a low frequency, such as 5
kHz, 1 kHz, or 100 Hz (those frequencies
are not easily obtained in crystal os-
cillators).

Sub-Audio Frequency Meter. The
block diagram of Fig. 2 can be used as
the basis for a phase-locked loop Sub- |
Audio Frequency Meter. The VCO oper- !
ates over a range that is either 100 or
1000 times the input frequency range.
The VCO output is divided in a divide- |
by-N counter (where N is either 100 or i




1000) before being applied to the VCO
port of the phase-sensitive detector.
The sub-audio input frequency is ap-
plied to the alternate input port of the
PSD in place of the reference-frequen-
cy source.

If N equals 100, the VCO will oscillate
at a frequency that is 100 fimes higher
than the input signal applied to the ref-
erence-frequency input of the PSD. For
example, if a 10-Hz signal is appliec to
the PSD, the VCO output will read "1000
Hz" on the output counter used to mea-
sure the frequency. That reading should
be interpreted as 10.00 Hz.

For our Sub-Audio Frequency Mefter,
we'll use the CMOS 4046 PLL, a block
pinout diagram of which is shown in Fig.
3A. That chip will operate at frequen-
cies from only a few hertzup to 1 MHz, so
it's ideally suited to our purpose. The
4046 PLL includes a VCO and a pair of
phase detectors (each for slightly dif-
ferent purposes), but the low-pass loop
filter is part of a feedback network that
is external to the 4046 (see Fig. 3B).

If the circuit uses one of the internal
PSD circuits, the output of the loop filter
is applied to either pin 2 or 13 of the
4046. The programing resistors (R1 and
R2) set the minimum and maximum fre-
quencies of the 4046 VCO. The mini-
mum-frequency resistor connected to
pin 12 is optional, but the maximum-
frequency resistor at pin 11 is nof.

PARTS LIST FOR THE
SUB-AUDIO FREQUENCY
METER

SEMII:HHDUI:‘I'OHS

LM vollape-compirator.
integraied circuit ;

U2 ~ltH6 CMOS phase-locked i:_n:lp.
integrated circuil

L3, L2018 divide-by-N counler,
integrated cirenit

U5-—T8LO5 5-volt. 100-mA voltage:

- repulator, integrated circuil

RESISTORS

(Al Tesistors are Yaowatt, 5% units.)
R1-—+3300c0hm

R2—l-imegohm

R A-100.000-ohm

R BE0 000-0hm

B5--6800-0hm

CAPACITORS

Cl— - ceramic disc

02,04, C5-—2.2.uF 16-WVDC,
electrolytic

C3—4b]-pE ceramic disc

ADDITIONAL PARTS AND MATERIALS
B, JZ-RCA jack
Printed-circuit or periboand materils,

enclosurz, 1 2-volt source. ele,

1_1E1fT ] 16
2_ il VZ 1_5
3 |comp  SIGHAL| 14
I IN
4 |0 2 13
ouT -
5 4045y | 12
INH FREQ. [
6 Max | 1
GAP FREQ. [
7 10
—|cap g
9
L RS ﬁu 5
A

INPUT o— ]

[ |

7|

6! 7

9|11 12I 13

.-’\
ez %(OPTld)NAL) j (SELECT G

R4 C2
—w—f
\ -/

LoopP
FILTER

=

Fig. 3. The block diagram in A gives the pinout for 4046 CMOS PLL. Shown in B is the
typical 4046 circuit configuration.

16
LAY M AL
2 1p RESET |12
_3 P2 AT{ALE
4018 K
-2 lo1 e
6 103 e} "
7 tp3 L0aD |-'°
-8 lenp pa |2
A
T DIVIDE BY:
s lslels L1
CONNECT
15 | 4« laln]s
70 PiN: ]
B
TO DIVIDE BY:
AP E friEy
gowmwecT | 5 | 4 | 6 | M
INEUT PINT
mpcare | AL A A A
oueur | W | N | o on
 CONNECT
T N L
PLTS TO
aoiepmg: | 4| 6 | M| B
3

Fig. 4. The 4018 (the pinouts for which
are shown in A) is a programmable CMOS
divide-by-N counter. The tables in B and
C indicate which pin should be connected
back to pin 1 to make the counter divide
the input signal by a particular number; B
is for even division ratios, while C is for

odd division

ratios.

The 4046 does not have an intermnal
divide-by-N counter. In our circuit, the
divide-by-N function is handled by a
pair of CMOS 4018 programmable di-
vide-by-N counters connected in cas-
cade. The 4018 (see Fig. 4A) is a
“walking ring” synchronous counter that
is programmed via external feedback.
The even divide-by-N (2.4,6,8 and 10)
ratios are easily obtained. The input ter-
minal (pin 1) is connected to one of the
0" outputs (01. 02, 03, 04, or 05) accord-
ing fo the table in Fig. 4B. Because our
project needs a divide-by-100 counter.
two 4018% set as decade dividers (f =
f../10) are used.

The 4018 are set to divide-by-10 by
connecting the “05" output (pin 13) to
pin 1. The 4018 will also do odd-integer
division ratios (3, 5, 7, and 9). but the
circuit is a litle more complicated. The
input (pin 1) is driven from an externat
AND gate. The two inputs of the anp gate
are connected to two of the "0” outputs
according to the protocols in Fig. 4C.

Figure 5 shows the schematic di-
agram for the Sub-Audio Frequency
Meter based on the 4046 phase-lock-
ed loop. The circuit will operate from 3
Hz to more than 100 Hz. The input signal
from J1 is first conditioned to produce a
square wave. Signal conditioning is
handled by an LM311 comparator (U1).
The output of U1 is used fo drive the
input of U2 (pin 14). The VCO output of
U2 is sent to output jack J2, where it is
routed to a regular digital frequency
counter for display. That frequency is
designated f_, and is 100-times the fre-
quency applied to J1.

The VCO output of the 4046 also driv-
es a cascaded pair of 4018, U3 and U4
(each set for divide-by-10), for an over-

6861 H3GW3AON

W
~



POPULAR ELECTRONICS

w
-]

R3 c2
R2 < 100K 2.9
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Fig. 5. The schematic diagram for the Sub-Audio Frequency Meter. The circuit operates

Sfrom 3-Hz 1o more than 100-H:.
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Fig. 6. An analog display can be added 10 the Sub-Audio Frequency Meter by adding this
optional circuit—a frequency-1o-voltage converier based on the 555 oscillator/timer—to

the one shown in Fig. 5.

all frequency division of 100. The output
of U4 is at a frequency of #100, and is
appliedto the phase comparatorinput
ofU2whereitis usedtolock the VCO on
a frequency of 100 x f,.

We can measure the sub-audio fre-
quencies that the typical low-cost
counter finds difficult by monitoring the
VCO output frequency on an external
digital-frequency counter. But what
about readers who don't own a digital
frequency counter? For them, an ano-
log indicator is also provided.

Analog Display Circuit. An analog
display can be added to the Sub-Audio
Frequency Meter by incorporating the
optional circuit in Fig. 6 to the circuit
shown in Fig. 5. The circuit in Fig. 6 is a
frequency-to-voltage converter based
on the 555 oscillator/fimer.

That circuit takes the time-average of
the input pulses. if the pulses are con-
trolled so that the only variable is the
number of pulses per unit of time, then
the time-average will be a DC voltage
that's proportional fo the applied fre-
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Fig. 7. Here’s the output transfer function

Jor the analog-display circuit. From 0 to

10-H= is shown in A, while 0 to 100-Hz is
shown in B. The voltages can be read on
cither a digital voltmeter (which makes the
display quasi-digital) or an analog meter.

quency. That requires that the pulses
have a constant amplitude and con-
stant duration. The minor inadequacy is
easily corrected by a simple signal-
conditioning circuit.

The input signal is conditioned by Ué
(an LM311 comparator) to overcome
any sloppiness due to drive-limitation .
problems in the 4046. The output of U6
Is a square wave, and it is differentiated
in the RC network consisting of Cé, R7,
and R8. The differentiated signal is used
totrigger U7 (a 555 oscillatorftimer, con-
figured as a one-shof).

The 555 one-shot produces one con-
stant-amplitude, constant-duration
output pulse every time it is triggered.
Thus, the output pulse train varies only in
repetition rate according to the input
frequency. If the pulses are integrated
fo find the time-average of the pulse
tfrain, a DC level thats proportional to
the applied frequency is produced. An
RC integrator consisting of R10-R12/
C10-C12 produces the DC input. If the

(Continued on page 104)
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Touch—confrolled lamps are very
popular home-furnishing and
electronic gadgets, but do you
find them to be abit pricey? Would you
like o build your own without putting a
big dentin your hobby budget? Are you
tired of buying expensive 3-way light
bulbs? Do you have an existing lamg or
wall switch that you'd like to control by a
touch?

If you can answer yes to any of those
questions, then you'll certainly be inter-
ested in the TJouch-Control Dimmer
Switch—a one-evening project. The Cir-
cuit can be easily built for $10 to $15.

The circuit allows you to operate ta-
ble or ceiling lamps by touching the
metal base of a table lamp, a metal
sensor plate, or a blank metal wall-
switch cover plate. In addition, you are

TOUCH-CONTROL
DIMMER
SWITCH

BY MIKE GIAMPORTONE

not limited to the simple on/off opera-
tion provided by most similar hobby-
level circuits. You can build an on/off, a
3-way, or a 4-way touch switch.,

All of that and more can be imple-
mented on a single printed-circuit
board, using LSI Computer Systems’
LS7237 IC. The LS7237 is a monolithic,
ion-implanted, MOS (Metal-Oxide
Semiconductor) device that's designed
for AC (Alternating Current) power-con-
trol applications.

How It Works. Figure 1 is the sche-
matic diagram of the Touch-Control
Dimmer Switch. The circuit consists of U1
(the LS7237), a Triac, and a handful of
support components. When the circuit
is plugged into an AC outlet, U1's output
(atpin 8) is in the off state. (The output of
U1 is positive, so D2 is reverse-biased
and passes no current, except, of

course, some small leakage current)

Touching the sensor plate causes a
signal to be applied to pin 5 of U1. That
in turn, causes U1 to output a negative
puise cf fixed duration at pin 8. The
negative output of U1is fed to diode D2,
forward-biasing it. With D2 forward-bi-
ased, a trigger pulse is applied to the
gate of TR1, causing it to conduct.

Triac TR1 is connected in series with
the load—in this case, an incandes-
cent lamp represented in Fig. 1 by M.
After that, every time the sensor plate is
touched, the output steps to the next
level of brightness. The next step follow-
ing the maximum brightness is the off
state, initigting a new sequence.

The lamp’s brightness is determined
by the output phase angle (Triac trig-
gering angle) in relation to the AC-line
frequency. The output angle can be
easily varied by applying a low-level
pulse to the sen input (pin 5) or a high-
level pulse 10 the siv input (pin 6) of U1.
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Fig. 1. The Touch-Control Dimmer Switch consists of little more than Ul {an LS7237
touch-controlled dimmer switch), a triac. and a handful of support componenis.

That's accomplished by touching the
appropriate sensor plate. The internal
PLL (Phase-Locked Loop) guarantees
the exact same brightness levels from
IC fo IC.

Power for U1 is derived from the AC
line by feeding the line voltage through
a 15-volt Zener diode (D3) and D1. Ca-
pacitors C2 and C5 are included in the
circuit fo help maintain a constant volt-
age for the circuit, Resistor R2 and ca-
pacitor C4 fitter the signal fed to the
sy input (pin 4) of U1, which is used to
synchronize the internal PLL with the line
frequency.

Resistor R3 is used to limit current in
the circuit in the event that the exten-
sion circuits (if used) are incorrectly po-
larized. If extensions are not used, the siv
input (pin é) should be tied to pin 7
(Vpp)- Resistor R4 determines the sen-
sitivity of the sen input. Its value, which
can range between 1 and § megohms,
must be selected through the trial and
error method.

Resistors RS and Ré are two series re-
sistors placed between you and the cir-
cuit, and are required by Underwriters
Laboratories standards for your protec-
fion. In case of one resistor shorting out,
you'll still have protfection from the
household lines. Capacitor C3 is used
as afitter for U1's internal PLL. Diode D2 is
used to decouple the Triac from U1,
thereby protecting the IC from excur-
sions that may occur during the trig-
gered state of some Triacs.

Capacitor C1 and inductor L1 form

an RFl (Radio-Frequency Interference)
filter circuit, to prevent inferference to
radios, TV, efc.

In case of a momentary power
failure, the circuit remains unchanged
for a period of up to one second. For
longer power interruptions, the power is
shut off.

The circuit may be programmed to
operate in one of three modes by tying
the mope input (pin 2) to a specific volt-
age level. (See Table 1).

Construction. Before we get into the
construction details of the project, a
word of caution is in order: When work-
ing with household current, you must be
especially careful. The Touch-Control
Dimmer Switch should be irstalled in a
plastic enclosure. Testing or operating
the circuit outside of the enclosure orin
one that is open is dangerous, because
the circuit-board traces and heat sink
carry household current.

Before assembly can begin, you must
first decide where your Touch-Control
Dimmer Switch is to be installed—in a
wall junction box, in the base of a lamp,
in a separate project box, efc. The in-
tended location of the board will deter-
mine its shape. For instance, if the-circuit

is to control a table lamp, the round-
shaped, printed-circuit template
shown in Fig. 2 should be used. But, if the
circuit is fo control an overhead light,
the template shown in Fig. 3 is the way
to go. Choose the printed-circuit tem-
plate that best suits your situation.

The round template shown in Fig. 2
fits under or in the base of many table
lamps. The center hole should be the
proper size for your lamp. | used a Y2-
inch (O.D), 062-inch wall, 7s-inch long,
piece of polyethylene tubing, for ashim
or insulator between the lamp rod and
the circuit board. That makes the hole|
in the center of the round board about
%2 inch in diameter.

The round printed-circuit board fits
nicely in a discarded plastic enclosure
from a roll of electric tape (like those
that 3M's Super 33+ comes in). If you
decide to replace an existing walil
switch, the rectangular pattern (see Fig.
3) fits neatly into most wall junction
boxes. The rectangular pattern also fits
well in many plastic enclosures and
can be located away from the lamp
being controlled, like under a table or
couch.

After etching the printed-circuit
board(s), drill holes for all the compo-
nents. The size of holes required for the
fuse clips, Triac, RF! filter, and R1 will have
to be a little larger than those for the
rest of the components. It's a good idea
o drill the center hole in the round cir-
cuit board at this point, if the circuit is to
be mounted on the lamp rod.

Once the board has been prepared,
install the parts on the board using the
appropriate parts-placement di-
agram; the parts-placement diagram
for the round version is shown in Fig. 4,
while the rectangular version’s parts-
placement diagram is in Fig. 5. Note:
The lamp, 11, in either parts-placement
diagram is not part of the circuit: it rep-
resents the lamp being controlled by
the circuit. Whichever version you
choose to assemble, it may be neces-
sary to reduce the size of the heat sink:
Heat sinks come in various sizes, de-
pending on the manufacturer.

Mount the Triac in the well of the heat
sink, using heat sink compound and the
necessary hardware. Insulators of the
type used when mounting transistors tc

TABLE 1—MODE SELECTION CHART

Mode Brightness sequence
0 Off/max/off
1 Off/mood/med/max/oft
2 Off/nightymood/med/max/oft

Tie pin 2 to:
Vss (pin 1)
vdd (pin 7)
Float (no conn.)



Fig. 2. This round version of the Touch-Control Dimmer Switch mounts easily into the
base of u 1able lamp. The lurge circular pad at the center of the board should be hored
with an appropriate size bit to accommodate the lamp rod (that’s the metal tubing that
runs through the center of most lamps to support the bulb socket).

Fig. 3. The size and shape of this printed-
circuit template fits neatly into a wall
Junction box. or u separate project box for
those who prefer 1o keep the project
separate from the lamp it controls.

heat sinks should also be used. When
you are sure of the heat sink and Triac
positioning, place a drop of nail polish
on the screw where it meets the nut. The
Triac should be mounted vertically on
the rectangular board, and horizontally
on the round version.

Next, install all of the polarized com-
ponents; D1,D2, D3, C5, and anIC sock-
et for U1. Then place and solder the rest
ofthe components on the board. Once
that's completed, solder a 3-inch piece
of 18-gauge stranded wire to point H
(hot) on the board, and another 3-inch
piece of 18-gauge stranded wire to

Very large sensor plates or very iong
runs of sensor-plate wire (greater than 3
feet) may require that an ampiifier be
addec between the sensor plate and
the input to U1.

If you haven't set the circuit's mode of
operation, do it now using Table 1 as a
guide. That's done by connecting either
Vg OF Vpp to pin 2 (moDe), or by letting
pin 2 float. For instance, to program the
circuit for Mode 2 operation, pin 2 of U1
is left floating (unconnected).

Before going any further, clean all
flux from the solder side of the board
with a wire brush and flux remover.
Place U1 into its socket and check the
resistance between the sensor-plate
wire and both AC leads (H and B). You
should get a reading in the range of
between of 5 to 10 megohms. if there is
significantly less resistance, do not use
the unit until you've found and cor-
rected the problem as an electrical
shock might occur. inspect your work for
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Fig. 4. When assembling the round version of the circuit, populate the board using this

parts-placement diagram as a guide.

point B (bulb). The author color-coded
his unit by connecting a black wire to
the H terminal and a white wire to the B
terminal, which conforms to the elec-
frical wiring code.

Then a length of 22-gauge wire can
be soidered to point SP (sensor plate).

solder bridges, and incorrectly placed
or fautty components.

Hook Up. The wire coming from point
H on the board must be connected to
the hot side of the AC outlet and point B
must b2 connected to one of the bulb
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Fig. 5. Follow this parts-placement diagram when assembling the rectangular version of

the circuit.

wites. The second wire from the bulb is
connected to the neutral side of the AC
outlet. Refer to Fig. 6.

The neutral line can he determined
by using a multimeter or voltmeter. To
do so, place the meter on the 250-volt
(or higher) AC scale, and carefully
place the probe tips into a 117-volt out-
let. You should get a reading of be-
tween 110 and 120 volts AC from the
small spade slot (hot) to the large
spade (neutral or common), and a sim-
ilar reading between the small slot (hot)
and the round hole (ground). You
should aiso get a reading of zero volts

HOT
NEUTRAL

GROUND

Fig. 6. This simple diagram can help
simplify wiring the circuit into a table-
lamp base. Simply follow the instructions
in text and you should breeze right
through the installation.

between the large spade slot and the
ground hole, indicating that the small
spade siot is hot.

If you get any readings other than
those mentioned, the outlet is most like-
ly wired incorrectly. (Contact an electri-
cian to correct the situation) If you are
not comfortable working with AC line
voltage, get help. Note: The project will
not work unless correctly wired. A polar-
ized power plug, the type with two
spades (one larger than the other)
should be used to power table-lamp
projects. That guarantees proper polar-
ity going to the project. If your lamp
does not already have a polarized plug
and you have a problem finding one,
use a 3-prong plug, even if you don't
use the round ground spade.

For wall socket installations, if you
haven’'t been trained to work with
household wiring, have an electrician
wire the project into the junction box.
The author used a plastic wall junction
box to house the rectangular version of
the board. If, however, your circuit is
mounted into an existing metal junction
box that contains bare ground or other
wires, the project and/or wires must be
insulated to prevent electrical contact
with the circuit board. A plastic shield
cut from a butter-bowl lid and glued to
the solder side of the circuit board can
serve as the insulator. Don't forget to
check local building codes before in-
stalling the circuit.

The polarity of the wiring within the

PARTS LIST FOR THE
TOUCH-CONTROL DIMMER
SWITCH

SEMICONDUCTORS

U1-—LS7237 touch-control dimmer/AC
motor controller, integrated circuit

TR1-—6-amp, 400-PIV Triac

D1, D2—I1N4148 general-purpose,
small-signal, silicon diode

D3-—IN4744A 15-volt, 1-watt, Zener
diode

RESISTORS

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

R1-—-270-ohm, Y2-watt

R2—1.5-megohm

R3-—680,000-ohm

R4—1-5-megohm, see text

RS, R6—2.7-megohm

CAPACITORS

C1—0.15-pE, tubular metallized-
polyester

C2—0.22-p.F, tubular metallized-
polyester

C3—0.47-pF Mylar

C4—470-pF, ceramic-disc

C5—47-uF 25-WVDC, electrolytic

C6—680-pF, ceramic-disc

ADDITIONAL PARTS AND MATERIALS

Fl—2-amp fuse (Mouser #44M052)

L1—100-pH, filter choke (Mouser
#542-5248, or similar)

Printed-circuit materials, enclosure (see
text), IC socket, fuse holder (Mouser
#44FH052, two required), heat sink,
wire, solder, hardware, etc.

Note: The L.S7237 is available from
Beico Electronics, 194 N. Myrtle
Ave., Elmhurst, IL 60126; Tel.
312/953-1115. The price is two for
$8.90. or three for $11.40, payable by
check or money order. Charge cards
not accepted. Price includes UPS
shipping. handling, and insurance.
When ordering, request data sheets.
Illinois residents add appropriate sales
tax.

junction box can be determined in
much the same manner as described
above. Turn off power to the light switch
atthe fuse box. Remove the cover plate
and the switch-retaining screws. Pullthe
switch out into the open without touch-
ing or removing wires at this time. Turn
power back on and determine polarity.
(Don‘t forget that one of the wires at the

switch is the hot lead and the other is

the bulb wire)

Behind the switch, there should be a
set of twisted white wires; they should
be the neutral wire from the household
breaker box; the neutral wire fo the fix-
ture; and possibly a third wire for the

(Continued on page 102)



Booster Amp
or Your
Car Stereo

ou drive your new car
home from the dealers
showroom, but you're

not as happy as you should be.
Sure, the car is new; nice color,
too! And there’s lot's of pep
coming from the 5-liter engine,
and the rack-and-pinion steer-
ing is smooth as silk. So why are
you unhappy? The radio simply
isn't what you expected or paid
forl

You got an AM/FM-stereo ra-
dio/cassette player with digital
tuning. “Top ofthe line,” orso the
salesman said, but it doesn't put
out enough sound for your lis-
tening habits. Oh, it sounds fine
if you're just sitting in the driv-
eway listening to the radio; but
when tooling down the high-
way at 45 miles an hour with the
windows down, the rear speak-
ers are just barely audible. The
road noise drowns them outt

Don't do anything rash, like
dump the car, for Popular Elec-
tronies has the solution—install
this dual 20-watt rms Aufo-Radio
Booster Amplifier in your auto. The Auto-
Radio Booster Amplifier (which comes
in kit form) is an inexpensive alternative
to purchasing and installing one of the
commercial units.

The Circuit. What can be said about
a dual 20-watt rms amplifier circuit that
has all its amplification circuitry buried
in two identical semiconductor chips?
Examine Fig. 1; only one channel is
shown. The other is practically a carbon
copy.

The input to the circuit, taken from
your car radio’s speaker output, is divid-
ed along two paths; in one path, a
high-power divider network (consisting
of R8—R10) provides 4.5-ohm resistance
to make the circuits input impedance
compatible with the output imped-

Add audio “‘umph’ to your
car radio, and travel
the highways in
high-fidelity splendor!

BY GORDON KAYE

ance of the car radio. In the other path,
the signal is fed to the input of U1
through resistor R7, trimmmer potentiom-
eter R21, and capacitor C2. Together
R7 and R21 offer a minimum resistance
of 27,000 ohms.

Integrated circuit U1 (a TDA-2004 au-
dio power amplifier) amplifies the sig-
nal, which is then output at pins 8 and
10. The amplified output of U1 is fed to a

loudspeaker for audio repro-
duction. Note the unusual out-
put circuitry; Instead of asingle-
ended output, dual amplifiers in
the chip provide a push-pull
output.

Putting It Together. There are
two ways you can assemble the
Auto-Radio Booster Amplifier.
You can do it the old fashioned
way: Buy the parts, etch a
printed-circuit board, drill holes
in the board, attach the heat
sink, and solder the parts in
place. Or, you can do as the
author did, purchase the TSM
Car-Radio Booster Amplifier Kit
(TSM 89).

The latter technique saves
considerable shopping time,
keeps the cost low, and elimi-
nates the need for the messy
process involved with etching a
printed-circuit board. if you
have a fairly complete junkbox,
then the former may be cheap-
er. And if you design as you
build, certainly, the former method is
best. It's all up to you!

Refer to Figs. 2 and 3 if you decide to
make your own printed-circuit board.
Use commonly available inexpensive,
one-sided copper-clad board avail-
able locally at most electronics-parts
stores. The heat sink specified in the
Parts List can be any piece of aluminum
of the approximate surface size. You
can opt for standard store-bought
types, but it's cheaper 1o visit the local
hardware store and buy an extruded
aluminum channel. The excess alumi-
num can be used in other projects.

About the Kit. Inspect the kit and you
will discover that there is one 67s- by 3%
-inch printed-circuit board, an ex-
truded rectangular aluminum channel
678-inches long, and a plastic zip-bag

6861 HIGWIAON

&
w



POPULAR ELECTRONICS

£
£

c8 J—J:-(ﬁ 1 before so|deripg and then rechecked
38 100 T3 = = after all are in place. The values of
H12VD0 9 g58 those capacitors are not super critical:
<372 L ’5_+|(_., in fact, the kit may contain either 100- or
R7 C2 C4 220-pF units for capacitors C1, C3,
( K )88 6 3 GIL C6-C8, C12, C16, C17, C19, and C20;
i R21 i TDA‘{;(m T and 6.8- or 10-pF unifs for capacitors
LS ] C2,C4, C5, and C13-C15.

< RS 100 T =~ The kit also contains an 11-pin con-
150 10 g nector, through which power, the input
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~  GROUND staliing the circuit a bit easier.

Fig. I. The rwo channels of the the Car-Radio Booster Amplifier are identical so only half
of the circuit is shown. The numbered terminals (input, output, etc.) correspond to the

eleven-pin connector detailed in Fig. 3.

of parts with instruction sheets pack-
aged in a book-like plastic container.

Wiring the printed-circuit board is
fairly easy. The printed-circuit board is
not densely packed so opportunities
for solder bridges are few. Solder all of
the parts in place except the audio
amplifier IC’s. Those IC's are loosely
bolted to the holes in the extruded alu-
minum channel, which serves as a heat
sink.

The channel is then placed on the

board while carefully fitting the IC leads
into their respective mating holes. The
IC’s are polarized (so to speak) by their
pin orientation, and as such those units
will mate with the pre-drilled printed-
circuit board only one way. The alumi-
num channel is then bolted in place
and the hardware attaching the IC's
fightened.

In addition, there are 16 polarized
capacitors {C1-C8, C12-C17, C19, and
C20), which must be inserted correctly

Fig. 2. If you wish to make your own circuit board, use this sume-size template. The extra
heavy copper runs are use to permit safe handling of heavy currents.

Testing. Working in the frunk of a car,
even a hatch back, especially in the
summer’s sun is not-a wise practice. The
winter months are just as hostile, so plan
o test the Auto-Radio Booster Amplifier
indoors.

Connect the loudspeakers (see Fig.
4) to the correct terminals of the
booster amplifier. Connect the output
from your high-fidelity amplifier to the
booster amplifiers input terminals. Con-
necta 12-volt DC supply to the amplifier
using the fuse and fuse holder specified
in the Parts List. Connect the fuse holder
in the positive line as close to the power
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Fig. 4. The installation diagram is simple to follow. Power is taken directly from the
auto’s batterv. There is sufficient filtering on the circuit board to eliminate alternator
whine and noise usually found riding on DC voltage.

source as possible. A regulated supply
may be used; but, if you use a battery-
charger power supply for the amplifier,
you must add suitable filtering.

Most battery chargers deliver raw
half-wave or full-wave (pulsed) DC. The
author avoided power supply prob-
lems by connecting a fused line from
the car's battery and bringing it into the

house. That allowed the author to use
an ordinary high-fidelity home-stereo
system as the signal source. Do not
power up just yet; be sure that the hi-fi's
volume is reduced to its lowest level—
even if it's inaudible.

Next, set level-potentiometers R21
andR22 (RV1 and RV2 if your are assem-
bling the project from the kit} to their

PARTS LIST FOR THE
~ AUTO-RADIO
BOOSTER AMPLIFIER

SEMICONDUCTORS
Ul. U2—TDA-2004. 20-watt rms, audio
amplifier, integrated circuit

RESISTORS

(AN resistors are Ya-watt, S% units,
unless otherwise noted.)

Ri. R12—I1800-ohm

R2. R15—1000-ohm

R3, R4, R19, R20—I1-ohm

RS, R6, RI6, RI8—10-0ohm

R7, R17—27,000-ohm

R8-RII1, Ri3, R14—1.5-ohm, 2-watt

R21. R22—4700-ohm, PC-mount
trimmer potentiometer

CAPACITORS

ClI, C3, C6-C8, Cl2, Cli6, C17, CI9,
C20—100-pF, 16-WVDC, electrolytic

C2, C4. C5. C13—LCI15—6.8—-uF 16-
WVDC, electrolytic

C9-Clt. C18. C21, C22-0.1-pF
ceramic disk

ADDITIONAL PARTS AND MATERIALS

Fl—6-ampere, slow-blow, type 3AG fuse

Printed-circuit board, aluminum heat
sink, 3AG-type fuse holder. 1l-contact
connector (optional), wire. solder.
hardware, etc.

Note: A complete kit of parts is available
by mail order from Prospect
Electronics (PO Box 9144, Allentown,
PA 18105; Tel. 215/770-9029) for
$30.38. plus $2.50 S/H for the first
kit (add $1.00 S/H per kit thereafter).
Pennsylvania residents add appropriate
sales tax. Please allow 6 to 8 weeks
for delivery.

Note: The TDA-2004 is available from
Parts Express (340 E. First St.,
Dayton. OH 45402: Tel.
513/222-0173; Fax 513/461-3391) for
about $4.80. Contact Parts Express
for availability and information on
shipping and handling.

mid-point setting, and apply power to
the circuit. Since the hi-fi amplifier is off,
nothing should be heard. You might
hear some very low hum or rushing
noise when your ear is near the speak-
ers-.cones.

Power up the hi-fi. Be sure some pro-
gramming material is on. Slowly ad-
vance the hi-fi's volume control.
Caution: Do not advance the hi-fi's vol-
ume control past the point of normal
low-level listening; your hi-fi may put out
more power than the booster amplifier
is designed to handle! As the volume
control on the hi-fi is advanced, the
loudspeakers connected to the

(Continued on page 102)
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Beckman Industrial
Circuitmate DM27
Digital Multimeter

on the ignition system of a car, you

forget that the multimeter is under
the hood and you start the engine (as |
did). Before you can say “Oops!” the fan
snares the testleads and whips the mul-
timeter around for a few turns, banging
it about the engine compartment be-
fore it flips the meter onto the driveway
surface in practically three equal
pieces. (Even my test leads were not
salvageabie )

Atrip to the local electronic-parts dis-
tributor made me aware of Beckman
Industrial’s Circuitmate DMZ27 Digital
Multimeter. | guess | had my old multi-
meter too long because the DM27 was
less expensive, exhibited superior con-
struction and design quality, and it pro-
vided not only the basic functions you
would expect to find in a hand-held
meter, but it had several additional
functions to boot! Hat's off to inflation in
reverse.

I t can happen to you! While working

Specifications. The DM27 Digital Mul-
timeter has a 3-Y2-digit, liquid-crystal
display (LCD) with a maximum reading
of 1999. Negative going DC at the test
leads causes the LCD to generate a
negative sign—there’s no chance of
blowing the meter’s DC circuitry. What is
special about the LCD is that the dense
contrast between the dark numeral el-
ements and the “silvery” background
offers a sharp image even in poor light-
ing situations.

The meter reads zero when the test

leads are disconnected or left float-
ing—thats done automctically by the
units circuitry. Also, the LCD provides a
visual low-battery indicator, and an an-
nunciator tells you if the range setting is
too low.

Volts and Amps. There cre five DC/AC
voltage ranges spanning from 0.2 to
1000 volts DC, and 0.2 to 750 volts AC.
The input resistance is 120 megohms.
The DC scale’s accuracy is 0.8%, +1
digit; the AC scale’s is 1.2%, =+ 3 digits.
Maximum voltage overload is 1200
volts DC, and 850 volts AC for a 60-
second maximum penod. Howaver, for
the the lowest voltage ranges, the max-
imums are 500 volts DC, and 350 volts

Although you'll never need 1o take the
cover off, this is what the feaiure-filled

DM?27 looks like in the buff. There’s a lot
in there, especially for the money.

CIRCUITMATE

DM27

3%-Digit Muttimeter

CIRCLE 125 ON FREE INFORMATION CARD

It’s light, easy to use, multi-purpose, and
a project builder’s most valuable instrument!

AC for a 15-second maximum period.

Four DC ampere ranges allow the
instrument to cover from 200 pA to 10
amps. AC ampere readings are
stepped in three ranges from 20 mA to
10 amps. That covers almost all the test-
bench current measurements you'll
ever make. Except for the 10-amp
range, the DC ampere reading ac-
curacy is 1.25%, =3 digits and the AC
ampere reading accuracy is 1.8%, =4
digits. On the 10 amp range, the DC
accuracy is 2.5%, + 3 digits; the AC ac-
curacy is 3.0%, *4 digits.

Getting Resistance. For measuring
resistance there are seven ranges from
200 ohms to 2000 megohms. Except for
the two top ranges (20 megohms and
2000 megohms), the scale accuracy is
12%, =2 digits (its =4 digits on the
lowest scale).

Here we put the DM27 to the test.
Using 1% precision wire-wound resistors
at their rated temperature, the DM27
measured a 1000-ohm resistor as 1.001
kilohms, well within the tolerance of the
DM27 multimeter. A 15,000-ohm preci-
sion resistor measured 14.94 kilohms;
again, well within the tolerance of the
unit. A few other checks were made
and all tests on all scales proved the
reading accuracy to be within the limits
of the manufacturers claims.

Whenever the measured resistance
was 100 ohms or less, a high-frequency
squeal came from the DM27. Thats a

(Continued on page 108)
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Culinary

Seiko Instruments

Calculations

KITCHEN WHIZ KITCHEN COMPUT-
ER. Manufactured by Seiko Instru-
ments, U.S.A,, Inc., 2990 W. Lomita
Blvd., Torrance, CA 90505. Price:
$59.95.

If Seiko Instriments can get itself orga-
nized. it may have a real winner of a prod-
uct in its Kitchen Whiz, a calculator
designed specifically for simplifying food-
preparation problems.

Using conversion algorithms based on a
patent held by MIT (U.S. patent number
4.100.602) the Kitchen Whiz’s stated pur-
pose in life is to help you to convert recipes
to serve numbers of people different from
those for which they were intended, or to
provide a different number of servings.
Say, for example, that you have a recipe
that serves four people, but that you want
to make enough for seven. After informing
the calculator of the original number of
servings and of the number you intend to
make, you enter the original quantity of an
ingredient in the recipe and press the
CONVERT key—and there’s the proper
amount you'll need. Do that for each in-
gredient and you'll be able to make
enough of your “Chicken Caroline’ for
everyone.

The Kitchen Whiz will take you a step
further, too. With it you can recalculate
recipes not only to make a different
number of portions but, in addition, to
make the portions a different size. You can
go from, say, five five-ounce portions to
twelve four-and-a-half-ounce ones. And
that brings us to another neat feature of this
kitchen computer—-you can enter numbers
with fractional parts without having to
convert them to decimal form. For exam-
ple, you don’t have to stop and convert 3%3
cups to 3.333 cups. but can enter the frac-
tion directly. It takes a couple of extra
keypresses to inform the calculator that a
number is a fraction, but if you don’t have
the decimal equivalent handy, that feature
can make work simpler for you. Fractions
appear in a special space at the right of the
display and get rounded off to the nearest

IHE Kl—ﬁfﬂﬁﬂ Whiz Eﬂ

Food Prepara\lonlConversion Computes

sixteenth—close enough for just about any
recipe. The calculator can also be used
simply to convert decimal numbers to
their fractional equivalents, or vice-versa.

The Kitchen Whiz pertorms other con-
versions too, from just about any common
English measurement—cups, ounces,
gallons. tablespoons, even pinches (which
equal Y2 teaspoon in the Kitchen Whiz
world)—to any other, or to its metric
equivalent. The calculator performs not
only weight and volumetric conversions.
but also metric-to-English conversions for
distance. (That makes the Kitchen Whiz
doubly useful, perhaps, if you’re entered
in a cooking competition in Paris to pre-
pare your grandmother’s New England
clam chowder, and want to know how far in
miles you have to travel from Lyons to get
there.) You can also convert temperatures
from Celsius to Fahrenheit and back. Fi-
nally, using its recipe-conversion func-
tion, the Kitchen Whiz can also perform
ratiometric calculations on lengths. But if
you try to perform conversions on incom-
mensurable units—from length, say, to
volume—-the computer senses the error of
your ways and beeps at you.

This device also works as an ordinary
four-function calculator with memory.
And, oh yes, there’s a built in clock to tell
you the time of day or the date, as well as a
countdown timer that can be preset for up
to 23 hours and 59 minutes.

The Kitchen Whiz has a large LCD

readout that’s easy to read under typical
Kitchen lighting. Although the numbers
are large, the words that tell you what
mode it's in are tiny and difficult to make
out. The device is powered by two “AA™
batteries and is housed in a white plastic
case that's just the right size for countertop
use. A bracket at the rear of the case allows
the calculator to be propped forward, or to
be hung from a couple of hooks on the
wall. A membrane keyboard preveuts
damage from inadvertent spills and makes
the unit easy to clean.

Now for the ""gotchas.” As we said at
the start, there are some problems with the
Kitchen Whiz. These are by no means
insurmountable, but they can be confusing
to the first-time user. (We have been told
by Seiko Instruments that a second-gener-
ation, slightly different version of the cal-
culator will be available later this year and
that not the least of its improvements will
be a much improved manual.)

As an example of the Kitchen Whiz’s
peculiarities, there is something funny in
the algorithm used to convert from one
English measure to another. While metric-
to-metric conversions work fine, English-
to-English ones seem to be off by just a
little bit. For example, converting a gatlon
to its equivalent in ounces gives a result of
128.000013 ounces. Strange, but since
this is much less than a “*pinch,” it can be
ignored.

(Continued on page 4)
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Xpres Yourself

XPRES’'R AUTOMOTIVE MOVING-
LED SIGN. Manufactured by: XPRES
Communications, Inc., 755-601 West
Broadway, Vancouver, B.C., Canada
V57 4C2. Price: $400.

Wouldn’t it be great if you had a way to
let that jerk who’s tailgating you down the
highway at 65 miles an hour know what
you thought of him? Or to ask him to
please dim his high beams? Or to invite
that cute chick in the car behind you at the
traffic light out for a drink? Well, thanks to
a device from XPRES Communications,
you can.

XPRES'R is the automotive equivalent
of the big Spectracolor sign in New York's
Times Square. It’s a 2-inch by 12-inch
LED array that you mount facing out the
rear window of your car. With it you can
flash a variety of messages—either “can-
ned” from the manufacturer or of your
own device—to those close enough behind
you to make them out.

The LED matrix consists of 287 *‘super-
bright” red LED’s and can display seven
letters or graphics symbols at a time. The
LED’s are said to be visible even in the
light of day. We had some difficulty mak-
ing them out in the bright sunlight preva-
lent in our area, although at dusk and

_thereafter they were quite visible. Actu-

ally, you could read them during the day,
100, but you had to know what to look for
in advance—the display wasn't bright
enough to attract attention all by itself un-
der daylight conditions.

XPRES’'R comes with 198 preprogram-
med messages and words, many of which
relate to highway safety. The messages
range from “Den’t drink and drive™ to
“Not so close please” to “Can you believe
that?’ The messages are displayed by
pressing two digits on the numeric keypad
of a cellular-telephone-like control device,
which also contaias an LCD used in pro-
gramming the device. XPRES’R’s ROM
also contains a collection of individual
words that you can combine to make long
messages of your ewn. And, rounding out
the built-in messages, is a small library of
graphics symbois that can be assembled in
various ways to make such things as ar-
rows, cars. helicopters, and human stick
figures.

To supplement the built-in messages
and words. you can program your own
message letter-by-letter from the tele-
phone-like keypad. Each button, identical
to the buttons found on ordinary Touch-
Tone pads. contains two or three letters
and a number. By pressing the button re-
peatedly, you can cycle through the letters,
the number, and in the case of some keys, a
few punctuation marks. There is a simple
editing facility that allows you to correct
your mistakes or modify messages after
the fact. You cannot, however, change the
messages or words burned into the unit’s
ROM—uwhich includes the glaring spell-
ing error in the word “conjestion.”

Quite a liberal selection of words and
phrases is provided, including such useful
components as 'l like.” “Honk if.” and
“On board.”’ Surprisingly, the word
“please” is absent. Fortunately, you can
add it to XPRES'R’s vocabulary yourself.

Built-in messages and words are se-




lected for display by pressing the number
1-99 on the keypad. Additional words are
called up by pressing ““star-number™ and
“double-star-number”’ sequences. The
messages you create yourself are accessed
with the “pound-sign-number” combina-
tion, where the number can be anytaing
from 01" to “64.” XPRES'R can store
1750 bytes (characters) of user-pro-
grammed words and messages in add:tion
to its preprogrammed ones. They are saved
in non-volatile EEPROM (Electrically
Erasable Programmable Read-Only Mem-
ory), which can be reprogrammed about
10,000 times.

When you compose messages. you have
a choice of several ways to display them.
The attributes you can attach to a message
include: scroLL. which allows you to
scroll a message of any length across the
display; pop. which causes a seven-let-
ter(s)-or-fewer word or message to **grow”’
from the bottom of the display up: and BiG.
which causes the display to appear in bold
italic characters. Except for the case of
scrolling messages, which can be of any
length, screens, as they are called by
XPRES. cannot exceed seven characters.
which is the maximum the display can
show at a time. Screens can be made to
blink and flash at several different rates,
even permitting a kind of crude animation
effect. You can also set the duration of the
display; your choices include running a
message from one to five times, or repeat-
ing it for from five seconds to eight hours,
or just repeating it continuously.

Incidentally, the unit consumes less
than 100 mA in its standby mode, and
about 700 mA when it's displaying a mes-
sage. The manufacturer says that you can
leave the display running for 48 hours in
your car and still have enough juice left in
the battery to start the engine.

Putting together messages is a lot like
programniing a computer, only not as in-
timidating to the novice. In fact, many of
the principles that you apply in creating an
XPRES'R message are directly applicable
to computer programming. XPRES'R’s
programming facility includes a function
called LiNk. which permits you to attach
bits and pieces of your own and
XPRES’R’s words and messages to one
another to create longer ones. You can
bring along most, although not all, of a
screen’s attributes when you link it to an-
other screen.

This is how linking works: Each pre-
programmed XPRES'R item has. as we've
seen. a number assigned to it. Similarly.
when you create a screen you also assign a
number to that. Using LINK, you create a
message (which has its own number) by
telling XPRES'R’s 80C31 microcomputer
brain which numbers to call in a particular
sequence to display the words and mes-
sages they represent. The process of as-
signing a number to a piece of data and
then referring to that number to get at the
data s exactly what happens inside a com-
puter program. For frustrated program-
mers, putting together XPRES'R mes-
sages can be a lot of fun. especially when

you use numbers to refer to other numbers
to refer to still other numbers.

And that brings us to several pieces of
advice about using XPRES'R. The
XPRES'R instructions, and even & mes-
sage on the box. warn you not to use
XPRES’'R when you're driving the car it’s
mounted in. Calling up a message requires
that you enter a two- or three-digit number
from the keypad. While you can do that
one-handed. and even—after a little prac-
tice—more-or-less by touch, there is al-
ways the tendency to look down at the
handset’s LCD (which echoes what's go-
ing on on the LED device facing out the
rear window) to verify that you hit the right
keys and are getting the message you ex-
pected. Please don"ttry that while driving.

XPRES also cautions you that a device
such as this may be illegal in some parts of
the country. What we’re even more con-
cerned about is that the guy with his high
beams on behind us at the stop light is also
carrying a .22 under the seat of his pickup
and will take it upon himself to deliver a
reply to our message.

We're not certain just how useful
XPRES’R is—you have to be pretty close
to it to make out the messages spelled out
by its two-inch-high letters (for reference,
we measured the letters on an interstate
highway sign to be about a foot high). And
by the time someone is close enough to
read your message——at least in traffic mov-
ing at any appreciable rate of speed—that
message had better be "PLEASE DON'T
TAILGATE.” |

Look Ma, No
Cables!

SONY MDR-IF5K INFRARED COR-
DLESS HEADPHONES. Manufactured
by: Sony Corporation of America, 9 W.
57th St., New York, NY 10019. Price:
$200.

It seems that every time you add a new
piece of equipment to your audio/video
system you also add new cables: cables tor
audio, cables for video, cables for speak-
ers, cables that run from one piece of
equipment here to another piece rhere.
That’s why there are such things as wire-
less remote controls—to cut down on the
number of wires and cables you have to
connect, and route, and maybe trip over as
you encounter them in their meanderings
from one part of the room to another

Cordless headphones offer a good ex-
ample of how doing away with a cable or
two can simplify life. Not only do they
give you one less cable to stumble over as
you cross your living-room or media-room
floor, they also free you from getting tan-
gled up in that trailing cord where you sit.

Furthermore, they promise a freedom of
movement that would be impossible at the
end of an electronic umbilical cord. And.
phones—of any variety—allow you to lis-
ten to things that would otherwise drive
everyone else in the house crazy.

Sony’s new entry in the cordless-head-
phone marketplace, the MDR-IF5K in-
frared cordless headphone. provides not
only cordless operation, but stylish good
looks as well—a feature that seems to be as
important in some circles as performance
itself. The Tightweight (98 grams. about
3Y2 ounces), open-air-design phones are
sleekly and curvily designed (and proba-
bly have a drag coefficient lower than that
of an RX-7. which would keep them glued
to your ears through a hurricane!). Even
their charging unit, which doubles as a
stand when the phones are not in use and
as the transmitter when they are. could
pass as modern sculpture.

The phones themselves fit comfortably
on the head and, after you learn which way
to put them on—a number of visual clues
are provided as to which is the front and
which is the back—you can almost forget
that you're wearing them. Again. their
open-air design does not suffocate the
ears. and they also allow outside sounds to
be heard with case.
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The lack of an ear-scal could make for
some bass deficiency, but Sony has taken
that into account. The phones use what it
calls S.A.T.C., which stands for “*Sony
Acoustic Turbo Circuit.” That is a system
intended to boost the bass response of de-
vices such as these phones, whose small
size prohibits full-frequency response
without such enhancement. It works
somewhat like the bass-reflex enclosures
used in full-size speaker systems. If
S.A.T.C. is not enough for you, you can
add more bass using your amplifier’s tone
and loudness controls. Overall. the sound
was quite good.

The MDR-IF5K transmitter uses in-
frared LED’s built into the charger/stand
to transmit to the phones. Left-channel
information is {requency modulated on a
carrier of 2.3 MHz. and right-channel in-
formation on a 2.8-MHz one. The trans-
mitter contains a vertical row of eight
LED’s, which can be seen to glow red (not
the same as infrared. which you can't
see—apparently the LED's radiate over a
spectrum broad enough to contain both
visible and invisible light) when an audio
signal is applicd to the transmitter. If no
audio signal is applied to the transmitter
for three minutes, it turns itself oft.

Power for the charger/transmitter comes
from a little 9-volt, plug-in AC adupter,
and audio comes in through a cable (you
just can’t get away from cables, no matter
how hard you try') terminated with a sterco
mini-plug. Sony provides a Y4-inch adapi-
er for the plug, as well as a cable that
allows you to teed the transmitter from any
line-level output on your amplifier.

Charging is indicated by a two-color
LED near the top of the charger/stand.
Green indicates a trickle-charge mode,
which, Sony says, requires fifty hours to
put a full charge on the phones’ small
nickel-cadmium battery. Red indicates
that the charger is in its fast-charge mode,
entered by pressing a small button at the
back. That mode puts three hours’ worth of
charge on the phones’ built-in battery in
three hours. At the end of that period. the
charger reverts to its trickle-charge mode,
but another three hours of fast charge can
be applied to the phones without harm.

While the red FAST-CHARGE LED is pret-
ty visible, the green one, indicating a
trickle charge, is dim and difficult to make
out. That may lead to a situation where you
think the phones are charging, but are not.
The problem is exacerbated by the fact that
the lightness of the phones sometimes re-
sults in their not seating firmly on the two
small pins in the charging stand that sup-
ply the charging current. If you are unable
to tell if the green charge indicator is on.
you might eventually discover that the
headphone hasn’t recharged when you
thought it had.

The transmitter base contains holes that
permit it to be screwed tightly against a
wall. and the transmitter pivots on that
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base so it can be oriented to face up or

down toward the anticipated position of

the receiver. However, you have (o return
the transmitter to its upright position on its
pivot to make the phones sit on their charg-
ing pins at the top of the unit.

‘The headphones have three infrared re-
ceptors, one on the left earpiece. one on
the right, and a third one in a small bump
at the top of the headband, which also
contains an ON-OFF switch and another
very dim red LED that. we suppose, is
intended to serve as a POWER ON indicator.
The two earpiece sensors seem to be ori-
ented toward the front of the phones, and
the third one seems to be aimed up and
toward the rear.

Each of the earpieces has its own vol-
ume control. That makes it easy to balance
the sound (using a monophonic source
when you do it makes it even easier) but
the small knurled-edge discs that serve as
adjustment knobs are very easy to tun—
too easy—and are located so that if you're
not careful when you put the phones on or
reach up to adjust them you will upset their
settings. On a couple of occasions we
thought that something had gone wrong
with the phones’ transmitter or receiver.
but it turned out to be that we had knocked
the volume controls down to their “‘zero™
position. We quickly learned that that was
the first thing to check for if the phones
seemed to go dead.

While we presume that these phones are
intended for use from a single *‘couch po-
tato™ location, such as a favorite sofa or
easy chair that faces the sound or video
system whose output is being listened to,
they can. to a limited degree, be used from
other positions. Sony tells you in the in-
structions that the phones have a range of
about 27 feet. The output from the trans-
mitler has a vertical angle of 120 degrees,
and a horizontal spread ol 70 degrees (35
degrees to each side of center) and we
found that we could move about the room
with relative freedom as long as we stayed
more-or-less within the area just de-
scribed. We could even turn our back on
the transmitter at a distance of about 15
feet and still get good, if a little bit hissy,
sound. We suspect that the third pho-
toreceptor in the bump at the top of the
headband has something to do with that.
The sensor is probably intended to aid
reception in cases where the transmitter is
wall-mounted above headphone height.
Going into the Kitchen for a snack during
commercials, though. is still out of the
question.

If you have range or reception problems
with these (or other infrared) phones, re
member that infrared, like visible light. is
retlected by light-colored surfaces. Results
may be a bit better in a small room with a
brightly painted ceiling and walls than in a
large airy one. If you're reluctant to pack
up all your sound equipment and move it
into more cramped quarters, try adding

some reflecting surfaces to the room in
which it’s already instatled.

The Sony MDR-IF5K infrared cordless
headphones can do a lot to add to your
listening comfort and possibly preserve
domestic harmony. Just make sure that
you have someonc else around to go and
refill your bowl of pretzels for you when it
runs out so you won’t miss anything. IR

KITCHEN WHIZ
{Continued from page 1)

Also. the clock display—which is what
the Kitchen Whiz normally shows when
you're not using it—is a bit unsettling until
you get used to it. Instead of using the con-
ventional Ah:mm:ss (hours:minutes:
seconds) format. Seiko’s designers chose
to display the time with hyphens rather
than colons between the units.

Seiko’s big problem, though, arises
trom the quality of its documentation. The
instruction manual. while slickly pro-
duced, seems to have been written by
someone who knew of the Kitchen Whiz
only by rumor and had never actually usec
one. Lest this be a deterrent to your pur-
chasing an otherwise useful device. here
arc a few of the things we discovered abous
the Kitchen Whiz on our own and with a
little of Seiko’s help:

It you have finished one recipe con-
version and are going to start a different
one, you must press the RECIPE CLEAR key.
If you don’t, the calculator will continue to
remember the old conversion factors and
will not accept the new ones. The manual
does not even mention that key.

The manual states that you can choose
to have the time displayed in either 12- or
24-hour (as is used in most parts of the
world other than this country) format. That
is not so; the key that’s supposed to do that
only causes the display to read *“AM™ or
“PM.” And, while we’re on the subject of
time, the display can also show the day of
the week. Of course, the manual does not
mention that either. and it is impossible 10
tell from the keyboard how to change the
day. The secret lies in the mislabeled seT
PM/SET key, which should be labeled SET
PM/SET DAY. Once you know about the
labeling error, it all becomes clear.

Finally. the instructions for setting the
countdown timer are backwards ... we
think. They are so confusing that it’s hard
to tell. However. while they led us to be-
lieve that we first had to enter the minutes
figure and then the one for the hours, in
actuality setting the timer works the other
way: first the hours. then the minutes.

All that aside, the Kitchen Whiz really
is an extremely useful device for someone
who does a lot of cooking from recipes
published in cookbooks or newspapers
and has to up- or downsize them. Just
don’t try using it on recipes that include
diced turnips or carrot sticks—the cal-
culator doesn’t do square roots. ]



F/X

OLYMPUS VX-5405 SUPER-VHS CAM-
CORDER. Olympus Corporation,
Crossways Park, Woodbury, NY 11797,
Price: $2500.

There's a sign over our desk that reads:
“Why? Because | can!™ It's a remiader
that sometimes things happen (or features
show up in a piece of equipment) just be-
cause it is possible for them to. There need
not always be a good reason. Simply hav-
ing the technological capability to do so is
often reason enough to add to the features
(and price) of an already sophisticated
piece of equipment.

That seems to be the case with Olvmpus’
top-of-the-line entry into the Super-VHS
camcorder market, the mode! VX-S405. It
was not enough to produce a full-size VHS
camcorder with superior resolution. 8:1
zoom lens (Olympus. you should know, is
highly respected in the area of 35mm pho-
tography), flying erase head. electronic
viewfinder, etc. By adding about 250 «ilo-
bytes of low-power memory chips, Olym-
pus has expanded the capabilities of the
camcorder into the realm of special
effects. The unit can not only perform
fade-ins and fade-outs (which everyone
else’s camcorder also seems to do). but
also such things as dissolves (one scene
fades out as the other fades in), several
varieties of wipes (one scene replaces an-
other by pushing it out of the way), and
even picture-in-picture. It has several other
virtues due to its memory. and we'll get to
them too. First, though. it's time for come
philosophy about the necessity. and prac-
ticality. of owning a camcorder that will do
all that.

When you go to a movie, or watch one at
home on tape, you see professional exam-
ples of what this camcorder can do en an
amateur basis. You don’t sce those etfects
too often in today's films, but they are
there. When we think of wipes and pic-
ture-in-picture, or split-screen. what
comes to mind are the Rock Hudson-Doris
Day films of the 1960's where one side of
the screen showed one of them on the
phone in one location (usually a bathtub)
talking to the other on the other side of the
screen (in another bathtub. somewhere
else). The scene usually ended witk one
side of the frame expanding lengthwise to
wipe out the other and fill the screen. That
was the heyday of that kind of special
ctfect. You hardly ever see that these days.
and even fade-ins and -outs are rare. Most
transitions are simply quick cuts that you
don’t even notice (the transition may be
eased by “leading” the visual portion with
the sound track by a fraction of a second).
When you sit down (o study how today's
films are put together. you'll see little other
than these quick cuts. Most special e fects
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of any other sort now show up in TV com-
mercials or music videos.

In the very early days of motion-picture
production, etfects such as fades. which
were used more often then. were done in-
camera. That is, scenes were shot sequen-
tially when necessary so that a fade, or
some sort of transition leading to the next
scene, could be produced in the camera on
the original film. That is how camconler
etfects work. Now, however, Hollyweod
creates all that sort of thing in post-produc-
tion—an optical printer or other device is
used in the film laboratory to create all the
fades. wipes. dissolves. etc. long after the
film has been shot. There are a couple of
good reasons for that, not the least of
which are flexibility and economy. Scenes
can be shot in whatever sequence is most
convenient and later arranged in their final
form. The method of transition trom one
scene to another need not even be decided
upon until all the pieces of film are ready (o
be put together in the editing room.

With a special-effects camcorder. such
as the VX-5405. you don’t have the luxury
of post-production facilities. That leads to
a number of practical difficulties. ideally.
the video you shoot with this sort of cam-
corder should be scripted. You should have
itall planned out in advance-—which scene
comes first, which second. how you'll get
from the first to the second. and so on.
Otherwise you're liable to tade out on a
scene and have nothing to fade into again.
But who scripts videos? One of the big
features of a 6.9-pound (without batteries)
camcorder is that it’s a grab-and-shoot de-
vice. See something you want to put on
tape? Pick up the camcorder. point it so the
autofocus mechanism works. and push the
button. You'll worry about what to do with
your footage afterward. That philosophy.
unfortunately, does not go well with in-

camera special eftects.

And. as wonderful as Olympus’ tech-
nolegy is. it has its limits—and those lim-
its can cramp your style. The quarter-of-a-
megabyie of RAM built into the VX-S450
is sufficient to hold a single frame of high-
quality video. What that boils down to is
that one of the two images you use in
producing your ctfects—sequentially, the
first one—has to be a sti/l image, that
single tframe. For shots where the first im-
age is immobile anyway—a parked car. for
example—that is not too important. But, it
you're working with live action, you're
going to have 10 settle for a sudden treeze-
trame of the first scene as you wipe into the
second. (Freeze trames were very big a
couple of years ago. but they quickly be-
come gimmicky and tiresome.)

Furthermore. the Olympus camcorder
will only rztain a scene in memory for five
minutes or so (until it puts itself in
STANDBY mode to prevent wear on the rec-
ord heac and conserve battery power). and
also has no provision for “remembering™
once it's turned off. That means that if
you're goiig to do an in-camera transition
from one scene to another. you have (o
shoot the second scene within five minutes
of the first. Good (uck! Fades are the ex-
ception to that rule. since they don’t rely
on the camcorder’s memory capabilities.

One tearure resulting from all that RAM
that does seem useful—and quite im-
pressed us—is the camera’s low-light ca-
pabilities. By averaging several successive
frames in memory. the camcorder. in
eftect. coliects photons and allows you to
recard scenes in light levels as low as one
lux. Caineras without this feature are usu-
ally not very useful below light levels of
six or seven lux. The high-gain image is
somewhat noisy. contrasty, and prone to

(Continued on page 8)
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What, Another
One?

DATADESK TURBO-101 KEYBOARD.
Manufactured by: DataDesk, 7651
Haskell Ave., Van Nuys, CA 91406.
Price: $149.95.

What, another computer keyboard?
Yes. In Gizmo’s unrelenting search for the
ultimate in IBM-PC-compatible computer
keyboards, we've found another one and
put it through its paces. This time it's the
DuataDesk Turbo-101.

Like most new keyboard designs. the
DataDesk Turbo-101 keyboard follows the
*‘enhanced’ layout established by IBM for
its PS/2 line—the one that added Fl! and
F12 function keys, and moved al/ the func-
tion keys from their “'natural™ place on the
left (the layout used on the original PC and
on many of the versions that tollowed it)
up to a horizontal row across the top where
everyone would have to relearn function
key touch typing. DataDesk was smarter
than IBM, though. It realized that most
software on the market doesn’t even recog-
nize the F11 and F12 keys. so it detined the
scan codes generated by those keys (scan
codes are the binary sequences that are
sent each time a key is pressed, and that
serve o identify that key to the computer)
as ALT-F9 and ALT-F10. That rather de-
feats IBM’s move. but makes the keyboard
more useful with programs such as those
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from Borland that make frequent use of
this ALT-F-key combination. It your soft-
ware does understand the FIl and F12
keys, clipping two diodes inside the key-
board’s case will redetine the keys to pro-
vide those scan codes. However,
DataDesk feels that, considering the soft-
ware generally available in today’'s market,
the ALT-F-key detinitions are more useful
for the majority of situations that are typ-
ically encountered.

Aside from the redetinition of the two F-
keys, the layout of the DataDesk keyhoard
is standard, at least as current I1BM style
goes. Cursor-movement keys, for exam-
ple, are located in that upside-down-T for-
mation to the lower right of the
alphanumeric section of the keyboard. For
those of us who have become irrevocably
accustomed to the older layout where
those keys are embedded in the numeric
keypad, they are—thankfully—there too,
and either set performs equally well. It’s a
matter of what you are accustomed to. and
of which way your fingers are most com
fortable bending.

One nice touch that the DataDesk peo-
ple have thought of is allowing you to swap
the scan codes for the CirL and CAPS LOCK
keys (whose positions in IBM’s latest
layout put them in unfamiliar locations) so
they remain where your fingers are ac-
customed to finding them. And, since one
of those keycaps is larger than the other. a
spare set, where the sizes are reversed, is
provided. Installing the keycaps is a sim-
ple matter of prying the old ones off, and

snapping the new ones onto, the keyswitch
shafis.

What that all boils down to is that
DataDesk has provided a means for multi-
computer operations—in which some
units may be new PS/2’s (using the new
IBM keyboard layout) and other older
types using more “traditional” keyboard
layouts—to standardize with one key-
board design for all its systems. You can’t
retrofit a PS/2 with an older-design key-
board. but you can upgrade an older com-
puter with a DataDesk Turbo-10t.

Much has been made—by us and by
others—of the rouch of a keyboard. That
is, of how it feels beneath your fingers as
you type. If you’re just a hunt-and-peck
typist and are not interested in speed and
comfort as much as you are in simply hit-
ting the right keys now and then, that may
not be an important factor to you. Even
programmers may not be especially sen-
sitive to the way a keyboard responds be-
neath their tingers as long as the keys work
properly.

If. however, you spend hours at a time at
the kevboard in an effort 10 crank out
enough words to satisty your editor and
readers—as we do—then the feel of a key-
board becomes very important. And. in
that regard, we found the DataDesk key-
board something of a disappointment.
Certainly, the teel of the unit was better
than the Taiwanese-clone keyboard we had
used for several years, but it still fell short
of our ideal in several respects. And, while
vou may prefer this keyboard for just those
qualities, we teel obliged to point them out.

To us, the most important quality of a
keyboard is the way the keys respond when
pressed. Again, much has been written
about the keyboard that IBM puts on its
Selectric typewriters. Usually the writer
talks about the layout and wonders why
computer keyboards can’t be arranged the
same way. (We suppose they could, but
you would then have to forego such things
as “greater-than’™ and “less-than™ keys.
curly braces, and characters such as cir-
cumflexes and tildes. While those may not
be important to business-administration
types, most programmers would be stuck
without them.)

The Selectric keybouard. however, has
another virtue: the way its keys respond
when pressed. They offer a slight resis-
tance going down, come to a definite stop
at the bottom of their travel. and then seem
to push up against your fingers as they
move back to their rest positions. It's more
than just a spring action: the keys seem 1o
(and probably do) have an active return
system. and you can feel the power of the
unit beneath your tingers. That, at least in
our experience, really makes your fingers
fly-—it gives them a kind of lift in moving
from one key to the next. We've never
found a computer keyboard that could do
that, but we’ve found several that have

(Continued on page 8)



Time Machine

GRUNDIG MONOLITH VCR
(VS-9500). Distributed by: Lextronix,
Inc., 3520 Haven Ave., Unit L, Red-
wood City, CA 94063. Price: $89¢.

What may not be apparent to veleran
VCR owners is that today's multi-featured
machines constitute nothing less than an
upgrade of your existing television set.
Unless you're some sort of model consum-
er, regularly upgrading equipment each
new model year, chances are that either (or
both) your TV or VCR is beginning to
show its age.

Enter the Monolith VCR (VS-9500)
from Germany'’s Grundig concern, among
Europe’s leading consumer-electronic
brands. The Monolith is Grundig’s initial
entry into the U.S. home-video market.
Connected to a 6-year-old set for our tests.
the VS-9500 provided features not yet
available when the set rolled off the assem-
bly line. In essence, the arrival of the
Grundig catapulted our barely cable-era
TV into the digital viewing and stereo-
listening age.

Predictably sleek and compact, the
Monolith is a four-head, two-channel hi-fi
powerhouse of special effects. To connect
it to the TV, we plugged the cable directly
into the VCR, which immediately freed us
from dependence on the stationery cable
box, and provided us with remote control.
The next upgrade came when we hooked
the Monolith into our stereo tuner, v:a the
auxilary jack.

Before living with stereo TV, we were
inclined to dismiss it as a frill. After the
Monolith, we would count ourselves as
enthusiasts. We especially appreciated the
fact that we could turn off the TV and
continue to listen to cable-music broad-
casts sans the distracting visuals. (MTV
and VH1 in their audio manifestations give
actual music radio a run for its listening
money.)

We were also able to record the stereo-
broadcast signal onto audio cassetie for
later listening. or just to stay abreast of the
hits. Either way, it was a brand new use for
our video system. Since our TV set isn’t
equipped for remote control, we were un-
able to select the set’s volume or turs it on
using the Monolith remote. But since we
were listening via a stereo system (which
brought yet another remote equipped com-
ponent into play). the audio limiation
hardly mattered.

The slight inconvenience of operating
the TV via the VCR for even ordinary
viewing was outweighed by the host of
new TV capabilities the unit made possi-
ble. Those included channel memory, pic-
ture-in-picture, “TV memory.” *““channel
search,” and the ability to watch one pro-
gram while recording another on the pre-
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viously cable-bound set. TV memory”
freeze-frames a broadcast image, storing it
and then displaying it again, picture-in-
picture style.

“Channel search™ shows the screenina
pale blue overtone, while down the right
side are displayed still images for three
broadcast/cable signals. with each sta-
tion’s numerical designation blinking in
sequence next to the boxed image on the
blue background. A touch of the CHANNEL
SEARCH button on the remote when the
desired station number blinks brings that
station to the full screen. The next time
CHANNEL SEARCH is called up. the topmost
station displayed is the next in sequence,
and so on through all stations received and
in the VCR’s memory.

The video-viewing equivalent of that
feature is “multi.” In that mode, the VCR
displays a trio of strobing, sequential im-
ages from the main screen’s cassette-ori-
ginated image. A second touch of the
“multi” button freezes them, and a third
push makes them disappear. That feature
is sure to win the approval of sports fana-
tics, and has utility for other types of pro-
gramming as well—freeze-framing a
useful diagram from an instructional tape,
for example.

With ““picture-in-picture,” a TV image
can be monitored against the main-screen
video image. A second touch of that con-
trol switches the images, putting the VCR-
originated program in the box and the
broadcast image on the main screen. In
ordinary TV viewing, at least on this
slightly obsolete set, the picture-in-picture
capacity merely selects a portion of the
image being viewed. The P-I-P box can be
shifted as desired to each of the screen’s
four corners.

To paraphrase a famous line from
George Orwell’s Animal Farm, two heads
good. four heads better. The remarkable
clarity of the Grundig’s slow motion and
pause/still images is one of the unit’s chief
attractions. In the SLOW-MOTION mode, the
viewer can either speed up or slow down
the already snail-paced tape. In pausk/
sTiLL a “‘frame-advance™ control allows

the viewer to pump the image forward
frame-by-trame. Going directly from pLAY
t0 REWIND/SEARCH OF FAST FORWARD/
SEARCH retains the speeded up image on
screen. Pressing sTop first returns the TV
set to the broadcast channel while the tape
is rewound or fast-forwarded. An on-
screen counter is available to keep track of
where the cassette is in its transport.

The recorder’s display also provides a
useful array of operating information, with
symbols indicating if a tape is loaded and
which mode the machine is in, along with
the usual time-of-day and channel-number
information.

Besides upgrading our TV, the Mono-
lith upgraded our motley collection of
dubbed tapes. Colors seemed truer and
visual static less distracting when playing
VHS tapes, which were originally record-
ed on a two-headed machine, via the
Grundig.

The remote control’s programming.
channel-memory loading. and timer-rec-
ord setting seemed models of straightfor-
ward procedure. After a half-dozen run-
thoughs. we were able to discard the man-
ual entirely, relying solely on the on-
screen cues and instructions.

Further remote-located features. ones
we didn’t get to know well. include “in-
dex,” which will mark a selected point or
points on a cassette, allowing the viewer to
fast forward to those spots in later view-
ings. “Tracking’ and tape **speed™ con-
trols went unused because they weren’t
needed in ordinary video viewing.

Careful home-entertainment consumers
will definitely want to consider the Mono-
lith as an option in upgrading video equip-
ment. For some hundreds more than a less-
featured VCR would cost. the Monolith
buyer can upgrade home viewing at a cost
much less than that represented by a new
VCR and TV/monitor’s combined price
tags. We admit we’ve been living in the
VCR/TV past, but life with the V5-9500
brought us up-to-date. Upgrading and up-
dating are two non-electronic capabilities
that make this new market entry an out-
standing contender. B
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FIX
(Continued from page 5)

image smear and lag (resembling comet
tails) on fast pans or on moving objects.
but the feature does allow you to shoot
under otherwise-impossible conditions
and the results are not bad.

The basic VX-8405 appears to be built
by Matsushita for Olympus. This mecha-
nism, which we’ve used in camcorders
bearing other manufacturers’ names,
leaves something to be desired in a few
areas. As with all full-size VHS camcor-
ders. it's heavy. A weight of just under
seven pounds does not look heavy on pa-
per, but it does tend to wear you down after
a bit. The battery, which is a gelled-elec-
trolyte lead-acid type, affords over an
hour-and-a-half of shooting or playback
and recharges in just under two hours—
not bad at all. However, lead weighing
what it does, the battery does contribute
significantly to the weight you have to car-
ry around. (A note: This type of battery,
unlike nickel-cadmium rechargeables. is
happiest when kept fully charged. You
should bring it up to its full capacity as
soon as possible after using it. Allowing

wanted, thereby ruining the shot.

One other thing that particularly an-
noyed us about this Matsushita design is its
“backlight control.” That is a means of
overriding the camera’s automatic-ex-
posure circuitry to allow you to get proper
exposure when you're shooting into the
light. To use it, you have to keep your
finger on the BACKLIGHT button, there's no
way of locking it. That is not only uncom-
fortable, but also prevents you from oper-
ating other controls at the same time—
unless, perhaps, you’re double jointed. A
lockable mechanism would make life a lot
easier. There is also no provision for over-
riding the camcorder’s automatic white-
balance mechanism, which is intended to
make surc that colors look *‘true™ under
any lighting conditions. Under some con-
ditions, you may find that this mechanism
is not as smart as you are. but that there's
nothing you can do to override its
“smarts” with yours.

Finally, we thought that we might be
able to use some of the VX-5405’s special
effects after the fact by connecting it as the
recording deck in an editing setup with
another and calling on its capabilities to
jazz up the transitions between scenes. No
such luck! The effects seen: to be available

but the keyswitches are lacking in re-
sponse. They appear to be dome-type
switches, which have fewer moving parts
than the more traditional type. and that
might be part of the problem. While there
is resistance going down, and some
spring-feel coming back up, there is also
the feeling that something is rubbing or
binding—the movement is just not as
effortless or snappy as we feel it should be.

The keyboard’s other shortcoming—
which you may feel is actually a virtue—is
its silence. Typewriters, and some com-
puter keyboards. make noise when you use
them. Some computers even have built in
key-click generators to provide that when
it would otherwise be absent. And, while a
roomful of clicking and clacking key-
boards might not be your idea of beautiful
music (unless you’re an office manager
responsible for productivity). to us the
sound of keys clicking or of type elements
slapping against paper is a concerto
sounding of accomplishment. Alas, the
DataDesk keyboard is, for all intents and
purposes, silent. While keyboard silence
may be a useful factor in reducing environ-
mental noise pollution and making con-
versation easier in the typing pool, to us
it’s frustrating.



