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the safe and proper functioning of reader-built projeets based upon or trom plans or
information published in this magazine.
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A JOB WELL DONE

Editorial

It was shortly after 5 p.m. in San Francisco (8 p.m. here on the
East Coast) on October 17, 1989, and the nation was settling
back in their easy chairs and sofas waiting for Game 3 of
baseball’s showcase—the World Series. Suddenly, all the fun
and games turned deadly serious as the Bay area was hit with

a killer earthquake.

And, as always happens when disaster strikes, radio
hobbyists were on the scene lending aid and comfort, and
providing vital communication links. REACT (Radio
Emergency Associated Communications Teams), an
organization of amateur radio operators, CB’ers, and GMRS
(business) radio users who have volunteered their expertise in
emergencies, and for the general public good, was already
active in the area, assisting travelers on the way to the World
Series when the earthquake struck.

Almost immediately, calls reporting accidents, injuries, major
damage, downed lines, and fires began to pour in to REACT
monitors, who relayed the information to the appropriate
emergency services. Other requests included directions
around blocked roads, locations of Red Cross centers, and
where to go to volunteer. At the police’s request, and to help
them concentrate their efforts on disaster relief, REACT
members patrolled areas left without power, watching for

looters and other problems.

Disasters like the San Francisco Bay area earthquake and
Hurricane Hugo, which had devastated the Southeast coast
and the Caribbean region just weeks before, try the courage
and dedication of every man, woman, and child involved. And
time after time, radio hobbyists have performed above and
beyond what could be reasonably expected of anyone. Job

oo

well done—again!

Carl Laron
Managing Editor
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Letters

DE-MYSTIFIED STATION

Regarding the letter from G.R. in the No-
vember 1989 issue of Popular Electronics:
The station he asks about, WEQIE, is the
station of Don Johnson, located in South
San Francisco. Since the mid-1960’s that
station has been transmitting code practice
on 3590 kHz every Tuesday through Satur-
day, commencing at 8 PM local Pacific Time.
Don’s dedication to code-practice transmis-
sions may well represent the longest run-
ning such service in the country, besides the
ARRL's W1AW.
FS.B., W6OWP
Paradise, CA

IN THE DARK

| built the "“Electronic Darkroom Timer" (Pop-
ular Electronics, November 1989), and be-
fore | even got started on the circuit | noticed
an error in the timing capacitors. Capacitors
C2 and C4 must be reversed so that the
2.2-uF is in series with the 22-uF capacitor.
To get the exact 15-second and 30-second
intervals | used my digital capacitance meter
to select the 2.2-and 22-pF capacitors.

Other than that, | really enjoyed the project—
keep 'em coming!

D.S.
Kansas City, MO

ADDRESS CORRECTION

HSC Electronic Supply appreciates being in-
cluded in the article “Supplying the Electronic
Workshop” in the November 1989 issue. How-
ever, please inform your readers that the Zip
Code in the mail-order address in the arti-
cle’s sidebar is incorrect. The correct address
for mail orders is HSC Electronic Supply of
Santa Clara, 3500 Ryder Street, Santa Clara,
CA 95051-0717. Recent requests for cata-
logs have depleted our supply, but additional
catalogs are currently being prepared.

Bob Ogburn, WABLXK
National Marketing Manager
HSC Electronic Supply

BOOSTER AMP WARNING

As | was looking over the schematic of
the "Booster Amp for Your Car Stereo”
(Popular Electronics, November 1989) |

noticed something that could cause heart-
burn for some stereo owners who try to use
the circuit.

Not all stereo outputs are referenced di-
rectly to ground; in some units, including late-
model Delco stereos in GM cars, the outputs
are balanced. If the booster-amp circuit was
connected to one of those output-balanced
stereos, at minimum the final output would
probably be degraded. It’s likely that the ste-
reo would sustain damage from smoke!

PW.
Virginia Beach, VA

You are, of course, correct. While most cur-
rent production stereo amplifiers do refer-
ence their outputs to ground, a few do not.
If you are not sure about your amplifier's
output configuration, consult the manual or
contact the manufacturer. Under no circum-
stances should the Booster Amp be con-
nected to an output that is not referenced to
ground.—Editor

SECRET AGENT'S ADDRESS REVEALED!

We could pretend that the publisher and ad-
dress of Golgo 13 Comics (GIZMO, Decem-
ber 1989) were withheld to protect the se-
curity of “Duke Togo” secret agent for hire
in the popular Nintendo game on which the
comic is based—but the truth of the matter
is we simply forgot to include it. The comic
is published in a joint venture by Vic Tokai
inc., Saito Productions, and Lead Publish-
ing Company Ltd., and those interested can
contact Vic Tokai Inc., 370 Amapola Ave-
nue, Torrance Tech Park, Suite 104, Tor-
rance, CA 90501. Sorry for any inconven-
ience caused by the omission.—Editor

SORRY, WRONG NUMBER

The phone number listed for Jameco Elec-
tronics Inc. in the **Sources’ box accompa-
nying the article ‘'Upgrading Your PC" (Pop-
ular Electronics, December 1989) is actu-
ally that company’s fax number. The correct
telephone number is: 415-592-8097.
—Editor

CELLULAR CONNIPTION

Politely, I'll listen to crank phone calls,
even when they're collect and pre-recorded.
And junk mail over my fax doesn't annoy me,
or “Urgent & Personal” letters, pre-sorted.

| offer coffee to all door-to-door salesmen

and refills before bidding them "“Good day.”
I've always given very thoughtful responses
to each and every obnoxious opinion survey.

I've made a few interesting friends because
to wrong numbers | just can’t say “good bye.”
| also leave messages on answering machines
even though I'd only called up to say “hi.”

But | went totally berserk stuck in traffic
when | answered a call on my cellular phone
and heard the computer’s solicitation begin

“Dear Friend . . ." in a holiow aluminum tone.

| ranted, | raved at that digital disk-head,
while watching for the light to turn green.
My fellow drivers must surely have wondered
to whom | could have been speaking so mean.

Naomi Hardy
SOURCE FOR MANUALS

I'd like to let other Popular Electronics read-
ers in on the advice | sent to John Daniels in
response to his “Haves & Needs” letter in
the November 1989 issue. There is a com-
pany called Hi-Manuals that supplies hard-to-
find manuals. Even if they don't have the
manual, they may be able to provide a circuit
diagram. Enclose $1.00 and ask for “Cata-
log J.” Their address is P.O. Box J-802, Coun-
cil Bluffs, IA 51502.

PR.F
Cincinnati, OH

BAR NONE

| spotted an error in Fig. 3 of The Digital
Electronics Course (Popular Electronics, No-
vember 1989). It should read Y =A (Y is equal
to not A) instead of Y =A.

K.F
Sauk City, Wi

HAVES & NEEDS

| have a Convergence Technology AWS 231
workstation that | purchased at a flea market
for what | thought was a bargain price. | was
told that software and an operating system
was available. The only place that has even
been willing to answer my letters concerning
software was charging a hefty price of
$400.00 each for the operating system and
word-processing software.

| also was told at the time of purchase that
the system, which has 256K of RAM, can
use MS-DOS software. | haven’t been able
to get the system up and running. It's been
a year since | bought it, and | have since
bought an IBM-compatible computer, but |
would still like to use the Convergence Tech-
nology computer, if possible. Can any Popu-
lar Electronics readers help me find out if
it's possible to use MS-DOS with the sys-
tem, or to find a reasonably priced operating
system and software?

D. Rutledge
3110 Mt. Vernon Avenue #190
Alexandria, VA 22305

| need service notes or a schematic for a
Philco 7-transistor radio (model 77-126), and
I'm also looking for service notes, schemat-
ics, or owner's manuals for an RCA model
WO-91B oscilloscope and an EICO model
377 audio generator. I'm willing to pay copy-
ing costs and postage for any of those man-
uals and schematics. Thanks.

Robin Evans
622 Stevenson Street
Jacksonville, AR 72076 R



STARTER KIT—The perfect in-
troduction to PanaVise! Two heads
(Standard and Wide Opening)
interchange with our “tilt, turn
and rotate” Standard Base. Versa-
tile quality for all your electronics
projects. Ask for Model #302.

CIRCUIT BOARD HOLDER—Tilt, f
turn and rotate circuit boards to
the exact position you want, then
lock them into place with a single
control knob! Moves work in ver-
tical, horizontal or circular planes
(perfect for front/back examina-
tion). Spring-loaded arm holds
boards up to 12" wide. Ask for
Model #372.

PORTABLE PANAVISE WITH
EXTRA-WIDE OPENING HEAD—
The weighted base mount (5
Ibs.) means you can move this
PanaVise with ease! The Self-
Centering Extra-Wide Opening
Head (opens a full 9”) and full
“1ilt, turn and rotate” capabiiities
make this a truly portable, ver-
satile addition to any workbench.
Ask for Model #334.

® PanaVise Products, Inc.
2850 E. 29th Street
Long Beach, CA 90806

See your local electronics m‘“s
supplier or contact: A N A

Phone: (213) 595-7621 Fax: (213) 595-9539
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A peek
{1 Inside the

Computer
& Revolution

By Harry Nelson

“You've got a bad power supply, but the tread
“Sure it’s a great improvement. bui who It mill looks okay.”

retrain Quasimotto?"’

COMPUTER
TINDVUSTRIES

“Melvin can't spell and he is
completely lacking in logic. He's
perfect for devising access codes.”

“Forget about the money! Just
Sill this bag with memory chips!”

“Don’t worry, Melblev, we'll have
your computer on line and vou can
be back at work hefore lunch!”
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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

tain nostalgic spirit surrounds the tales told.

QTC (I Have A Message For You) is avail-
able in hardcover in a limited edition, num-
bered and signed by the author, for $15.00,
or in paperback for $8.95, from Sequoia
Press, 2502 Cockburn Drive, Austin, TX
78745,
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QTC (I HAVE A MESSAGE FOR YOU)
by “Sparks

’

Author Ray “Sparks” Redwood—a wireless
operator in the RAF during Worid War ||
who later served as the radio officer on a
British merchant ship and now works for 3
to 6 months at a stretch on freighters or
tankers—wrote this book under the pseu-
donym “Sparks" because it represents the
experiences of all sea-going radio officers
—also known as “Sparks.” With their ra-
dios and Morse code, those officers (the
“ears and voice" of their ships) provide a
vital communications link .

The book brings the history of radio to

TC

(THME A MESSAGE FOR YOU)

life by mixing personal anecdotes with back-
ground material and true stories of rescues
and mysteries of the sea. The contributions
of five radio pioneers—Maxwell, Hertz, Mar-
coni, Fleming, and De Forest—are de-
scribed. Well-known sea stories, such as
the sinking of the Titanic, are presented
from the unique viewpoint of a radio opera-
tor. Those tales are interspersed with ac-
counts of lesser-known historic events and
personal at-sea and port-of-call stories of
adventure, friendship, and love. With com-
munications satellites and high-tech com-
puter and electronics systems threatening
to replace the Morse-code operators, a cer-

COMMUNICATIONS NETWORKS
by Michael F. Hordeski

With today's business world becoming in-
creasingly dependent on networking among
PC's, mainframes, and minicomputers, man-
agers at all levels need to stay abreast of
the latest developments in order to set up
networks and keep them operating
smoothly. This book provides an in-depth
examination of the technical, managerial,
and economic issues surrounding commu-
nications networks.

It shows readers how to evaluate their
current and future networking needs so that
they can select appropriate systems and
add-ons, and how to avoid making costly
mistakes. It explains the differences be-
tween available modes, to ensure compat-
ibility between systems and components.
Using practical examples throughout, the
book provides a comprehensive analysis
of available hardware and software, includ-
ing how to buy it.

Communications Networks is available in
hardcover from TAB Professional and Ref-
erence Books, Division of TAB Books Inc.,
Blue Ridge Summit, PA 17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE INFORMATION CARD

is available for $7.95, including shipping
and handling, from Electronics Technol-
ogy Today, PO. Box 240, Massapequa,
NY 11762

CIRCLE 97 ON FREE INFORMATION CARD

MORE ADVANCED MIDI PROJECTS
by R.A. Penfold

The projects presented in this book are de-
signed to overcome a deficiency in a piece
of MIDI equipment, to enhance the per-
formance of an electronic-music system,
or to make the system easier to use. For
the most part, the projects are more com-
plex than those presented in the author's
previous book (MIDI Projects) and are not
suitable for beginners. However, a few sim-
ple ones have been included, and all of the
projects shouid be well within the capabili-
ties of electronics hobbyists with some ex-
perience. Included are circuits for a MIDI
indicator, a THRU box, a merge unit, a code
generator, a pedal, a programmer, a “chan-
nelizer,” and an analyzer. The circuit de-
scriptions are also intended to provide som.s
useful building blocks for use in the reader’s
own designs.

More Advanced MID! Projects (No. BP247)

ELECTRICAL TEST EQUIPMENT
by Harry Mileaf

Written for anyone who needs to under-
stand the electrical test equipment used by
electricians—expecially trade-school stu-
dents, apprentices, journeyman electricians,
and do-it-yourselfers—this book provides
a detailed look at its construction, opera-
tion, and practical applications. As a com-
plete source of practical instruction on how
to use electrician’'s instruments to test and
measure various kinds of circuits, the book
strives to make learning easy. Each page
covers one concept or topic, with an illus-
tration to clarify it. All technical terms are
defined as soon as they are introduced,
key points are high-lighted (and often reit-
erated in later sections), and summary sec-
tions with review questions are included,
making quick refresher studies simple.

The book provides a solid foundation in
electrical measurements and complete in-
formation on the basic meter movement,
including its construction and how it's used
to measure current, voltage, continuity, and
resistance. The book covers analog and
digital meters, as well as special-purpose
meters such as oscilloscopes, component
testers, and wattmeters.

Electrical Test Equipment is available for
$19.95 from Howard W. Sams & Company,
4300 West 62nd St., Indianapolis, IN 46268;
Tel. 800-428-SAMS.
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CAD AND DESKTOP PUBLISHING
GUIDE

developed by Que Corporation

This comprehensive sourcebook of soft-




ware, hardware, accessories, and services
covers the three fastest growing personal-
computer technologies: computer-aiced
design (CAD), desktop publishing, and
presentation graphics. It includes thou-
sands of listings, each of which contains
complete product and company informa-
tion—the systems the product runs on;
pricing information; product description;

and vendor name, address, and phone
number.

The book’s easy-to-follow layout lets the
reader access information about 2,600
products, saving time and simplifying pur-
chasing decisions. The guide is divided
into four main sections: CAD systems and
software, system software and program-
ming languages, desktop-publishing sys-
tems and software, and hardware and pe-
ripherals. Each section is further divided
into more specific categories, and within
those entries are arranged alphabetically.

CAD and Desktop Publishing Guide is
avarlable for $24.95 from Que Corpora-
tion, 11711 N. College Ave., Carmel, IN
46032.

CIRCLE 94 ON FREE INFORMATION CARD

CABLE-TV

ITEM uNIT

HAMLIN MCC 3000 36 CORDED REMOTE CONVERTER 1Chi < onl 29 00

PANASONIC WIRELESS CONVERTER (our best buy) 98 00

STAR GATE 2000 88 00

'JERROLD 400 COMBO 163 00

JERROLD 400 HAND REMOTE CONTROL 2900

‘JERROLD 450 COMBO 199 00

"JERROLD 450 HAND REMOTE CONTROL 23 00

JERROLD SB-ADD-ON 93 00

"JERROLD SB-ADD-ON WITH TRIMODE 108 00

‘M-35 B COMBO UNIT (Ch 3 output only 33 00

"M-35 8 COMBO UNIT WITH VARISYNC 108 00

"MINICODE (N-12) 99 00

"MINICODE (N-12) WiTH VARISYNC 109 00

‘MINICODE VARISYNC WITH AUTO ON-OFF 145 00

ECONOCODE (minicode substitut 69 00

ECONOCODE WITH VARISYNC 79 00

"MLD-1200-3(Ch 3 output 93 00

"MLD-1200-21Ch 2 output) 99 00

"ZENITH SSAVI CABLE READY 17500

INTERFERENCE FILTERS (Ch 3only 24 00

"EAGLE PD-3 DESCRAMBLER (Ch 3 nutput only 11900

"SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER 119 N0

MODERN ELECTRONIC AND ELECTRICAL
DRAFTING WITH COMPUTERS

by James D. Bethune

Taking a generic approach rather than de-
pending on a single CAD system, this book
explains how to use computer-aided de-
sign to prepare electronic and electrical draw-
ings and schematics. Introductory material
is included on computers as well as on the
basic mathematical concepts needed to set
up and prepare drawings using CAD. The
book explains two-dimensional construction
and how those techniques are applied to a
variety of electronic and electrical drawings.
Extensive illustrations and photographs ac-
company the text.

Chapters on electronic symbols, sche-
matic diagrams, and printed-circuit devel-
opment include design layouts, film mas-

(Continued on page 12)

‘CALL FOR AVAILABILITY

Output

Quantity Channel

California Penal Code #593-D forbids us _SUBTOTAL

Shipping Add

from shipping any cable descrambling unit $3.00 per unit

to'anyone residing in the state of California.

COD & Credit

Prices subject to change without notice. Cards — Add 5%

TOTAL

PLEASE PRINT

Name

Address .~~~ City

Phone Number ( )
0O coo O visa
Exp. Date

State —2ip_
O Cashier's Check 0 Money Order
Acct #

O Mastercard

Signature

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE — |, the undersigned, 10 hereby declare under penalty of penury
that all products purchased, now and in the future, will only be used on cable TV systems with proper
authorization from local officials or cable company officials in accordance with all applicable tederal and
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL

PENALTIES FOR UNAUTHORIZED USE.

Dated: Signed:

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

© Copyright 1987 PACIFIC CABLE CO., INC.

Pacific Cable Company, Inc.

7325%: RESEDA BLVD., DEPT. # P-2 + RESEDA, CA 91335
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®

'Take any one of these HANDBOOKS
ELECTRONICS and CONTROL

® 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

322/910

Publisher’s Price $114.50

ANTENNA ENGINEERING

HANDBOOK, Second Edition

Edited by R. C. Johnson and H. Jasik

® 1,408 pages, 940 illustrations

e covers all types of antennas currently in
use with a separate chapter devoted
to each

® provides detailed data on physical
fundamentals, operating principles, design
techniques, and performance data

e up-to-the-minute information on antenna
applications

e a must for those involved in any phase of
antenna engineering

Publisher’s Price $75.00

STANDARD HANDBOOK OF

ENGINEERING CALCULATIONS,

Second Edition

By T. G. Hicks

® 1,408 pages, 793 illustrations, 499 tables

® puts more than 1,100 specific calculation
procedures at your fingertips

® every calculation procedure gives the
exact, numbered steps to follow for a
quick, accurate solution

® virtually all procedures can be easily
programmed on your PC or calculator

® uses USCS and SI units in all calculation
procedures

047/790

Publisher’s Price $98.50

TELEVISION ENGINEERING

HANDBOOK

Edited by K. B. Benson

® 1,478 pages, 1,091 illustrations

® packed with all the technical information
today’s engineer needs to design, operate,
and maintain every type of television
equipment

® extensive coverage of receivers, broadcast
equipment, video tape recording, video
disc recording, and the latest
technological advances

® provides television system and industry
standards for the U.S. and other countries

® the most comprehensive book on the
subject of television engineering



for only $14.95—when you join the
ENGINEERS BOOK CLUB =@

Ve

Publisher’s Price $89.95
MODERN ELECTRONIC CIRCUITS

REFERENCE MANUAL
By J. T. Markus

1,204 pages, 3,660 circuit diagrams

a handy, desktop reference with 103
chapters organized by “family” grouping
filled with predesigned and use-tested
circuits to save you production time and
money

includes concise summaries of all the
recent applications notes, journal articles,

404/461

and reports on each circuit, efficiently
organized and indexed for the practicing
engineer

Publisher’s Price $92.00

STANDARD HANDBOOK FOR

ELECTRICAL ENGINEERS,

Twelfth Edition

Edited by D.G. Fink and H.W. Beaty

® 2,416 pages, 1,388 illustrations, 430 tables

® the essential reference for all electrical
engineers

® ranges from basic circuits and measure-
ments to advanced topics, such as power
distribution and telecommunications

e fully updated to cover all recent advances
and developments

e written and compiled by 115 contributors
— all experts in their fields

McGraw-Hill Book Clubs

P.0. Box 582
Hightstown, NJ 08520-9959

Please enroll me as a member of the Electronics and
Control Engineers' Book Club® and send me the book I
have chosen for only $14.95 plus local tax, postage and
handling. | agree to purchase a minimum of two addi-
tional books during my first year as outlined under the
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(Continued from page 7)

ters, soldering, and drill drawings. The sec-
tion on integrated circuits features sample
problems that illustrate how to draw the
various masks required for IC manufactur-
ing. Other topics covered include ortho-
graphic views, sheet-metal bending, dimen-
sioning of multiple-hole patterns, residen-
tial and industrial wiring, and charts and
graphs. Each chapter ends with exercises
designed to apply the material presented.

Modern Electronic and Electrical Draft-
ing with Computers is available for $40.00
from Prentice-Hall, inc., Englewood Cliffs,
NJ 07632.
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avoided. With an emphasis on cost con-
trol, the book explains how to manage a
network without a full-time MIS director, and
includes a special chapter on low-cost al-
ternatives to expensive networks.

The Computer Networking Book is avail-
able for $19.95 from Ventana Press, PO.
Box 2468, Chapel Hill, NC 27515.
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MILITARY STANDARDS LISTING
from Seastrom Manufacturing Co., Inc.

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

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

THE COMPUTER NETWORKING BOOK
by Peter O'Dell

The personal computer has changed the
business world by providing even the small-
est companies with the power to manipu-
late and share information (in other words,
to network) in various ways. Unfortunately,
the information that generally isn’t being
shared involves how to implement a net-
working system. Nontechnical managers
must trust key decisions to consuitants and
vendors, who might have a vested interest
in a particular system.

This book aims to put the decision-
making process back into the hands of man-
agement, by providing impartial, plain-
English explanations concerning how and
when to link up their computers. It helps
business owners decide whether they need
to network and, if so, what type of network
would work best for their office environ-
ment. For clearer communications with con-
sultants and computer dealers, the book
provides the right questions to ask the ex-
perts. It shows how to create a network
without disrupting business—by “phasing”
it in step by step, business can proceed as
normal and large capital outlays can be

THE ART OF ELECTRONICS:
Second Edition

by Paul Horowitz and Winfield Hill

This update of the book that was widely
accepted as the single authoritative text
and reference for the study of electronics
retains the informality and easy access that
made the original so popular. The empha-
sis is on the methods actually used by cir-
cuit designers—a combination of some
basic laws, rules of thumb, and a large bag
of tricks. The result is a primarily non-
mathematical treatment that encourages cir-
cuit intuition, brain-storming, and simplified
calculation of circuit values and perform-
ance.

Extensive changes have been made in
this edition. The chapters on microcompu-

ters and microprocessors have been com-
pletely rewritten, every table has been re-
vised and many new ones have been
added, and a new chapter on micropower
design was added. Chapters on many sub-
jects—digital electronics, op-amps, FET's,
precision design, construction techniques—
have been substantially revised. New sec-
tions have been added on active-filter de-
signs, switched-capacitor filters, optoelec-
tronics, isolation amplifiers, RS-232 inter-
facing, low-dropout regulators, sensor lin-
earization, and dozens of other topics of
current interest. The 1100-plus-page book
is well-indexed and fully illustrated.

The Art of Electronics: Second Edition is
available in hardcover for $49.50 from Cam-
bridge University Press, 32 East 57th
Street, New York, NY 10022.
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600 LOW-COST ELECTRONICS CIRCUITS
by David M. Gauthier

When you need a circuit for a specific ap-
plication right away, this book is sure to
come in handy. Its 350 pages contain up-to-
the-minute, practical circuit designs assem-
bled from a broad cross section of major
manufacturers. The circuits—which can be
used “as is” or adapted for your own pur-
poses—are presented with all necessary
diagrams and complete specifications. All
of them use between one and ten hobby-
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type, readily available IC’'s—and most of
them can be built for less than $25.

The book is logically organized and ex-
tensively indexed so that you can quickly
find the correct circuit from the array of-
fered. Included are power-regulators, am-
plifier-based circuitry, A/D and D/A convert-
ers, waveform-oscillator circuits, array cir-
cuitry, and voltage-to-frequency converters.
Also included are high-speed, proprietary
high-voltage switches and multiplexers, and
special-purpose circuits.

600 Low-Cost Electronic Circuits is avail-
able in paperback for $18.60, or in hard-
cover for $27.95, from TAB Books Inc.,
Blue Ridge Summit, PA 17294-0850; Tel.
1-800-233-1128.
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TUNE IN THE WORLD WITH HAM RADIO:
8th Edition

edited by Larry Wolfgang, WA3VIL

The latest edition of this classic from the
American Radio Relay League (ARRL) in-
cludes the gquestion pools that will be used
on FCC Novice-level exams beginning in
November 1989. Available as a separate
text or as a kit including two 90-minute audio
cassettes, Tune in the World With Ham
Radio provides a comprehensive study
guide. The book has been updated to be
easier to read, and the code-teaching and
code-practice cassettes have also been re-
vised.

Tune in the World With Ham Radio is
available for $14.00 for the book alone, or

-
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$19.00 for the book and cassettes (pius
$2.50 shipping or $3.50 for U.RS.) from
ARRL, 225 Main Street, Newington, CT
06111.
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MASTER CATALOG
from Jensen Tools

Along with their full line of products, this
168-page booklet features new tools and
test equipment for the repair and mainte-
nance of radios, televisions, VCR's, com-
puters, and other electronic and electro-
mechanical devices. The catalog also pre-
sents complete lines of specialized field-
service kits, test equipment, hand and

JE EN
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|
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Order Phone: (802) 956-6231
24-+iour FAX (802) 438-1630
Frog Gult Offer! {se2 dack cover)
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power tools in inches and metric measure-
ments, lighting and optical aids, todl boxes
and cases, soldering supplies and equip-
ment, and static-control devices. All items
are fully illustrated and described in detail.

The 198990 Master Catalog is free
upon request from Jensen 100Is, Inc., 7815
South 46th Street, Phoenix, AZ 85044, Tel.
602-968-6241.
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THE CUCKOO’S EGG: Tracking
a Spy Through the Maze of
Computer Espionage

by Clifford Stoll

Proving that not all spy-catchers are James
Bond clones, self-professed “ex-hippie” and
astrophysicist-turned-systems-analyst Clif-
ford Stoll broke up an international com-
puter spy ring almost single-handedly. On
his second day of work at Lawrence
Berkeley Laboratory, Stoll found a 75-cent
accounting error that alerted him to the pres-
ence of an unauthorized user on the com-

puter system. That discovery triggered the
hunt for an elusive hacker. With a little help
frorn “friends” (including the FBI, the CIA,
and his girlfriend), Stoll tracked down the
hacker who was prowling through the na-
tion's computer networks.

Reading more like a techno-thriller than
a true story, Stoll's book describes the plan
he devised to follow every move the in-
truder made, and the dawning realization
that the hacker's focus on nuclear weap-
ons, intelligence satellites, and the Strate-
gic Air Command had the potential to com-
promise U.S. security. The trail led Stoll on
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GREAT RADIO READS
from Tiare Putiications

This brochure contains an assortment of
books that will appeal to radio enthusiasts
of all types and levels of experience. Fea-
tured are books on shortwave-radio listen-
ing, ham radio, and scanner monitcring, as
well as pirate radio, clandestine brcadcast-
ers, and AM and FM station directories.
The booklet also announces the first an-
nual celebration of “Shortwave Radio
Week.”

Great Radio Reads: Fall & Winter 89 — 90
is available for $1.00 from Tiare Publica-
tions, P.O. Box 493, Lake Geneva, Wi
53147.
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a chase around the world, finally resulting
in a “sting” operation that exposed a com-
puter spy ring that sold the data it collected
to the Soviets. This unlikely hero weaves

F
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his tale with wry humor and suspense, cre-
ating an absorbing read.

The Cuckoo's Egg: Tracking a Spy
Through the Maze of Computer Espionage
is available for $19.95 from Doubleday, 666
Fifth Avenue, New York, NY 10103.
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as specific game-playing tips, techniques,
and codes. The “Turbo Tips" section re-
veals “the hottest passwords and secret
features™ for dozens of games from Nin-
tendo and other manufacturers, and the
final section includes game summaries as
well as “mini tips” for still more games. Over
100 different games are covered in the
book.

Mastering Nintendo Video Games: Tips,
Tricks, Strategies is availabie for $7.95 from
Hayden Books, Division of Macmillan, Inc.,
4300 West 62nd Street, indianapolis, IN
46268.
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ELECTRONICS KITS CATALOG
from Mark V Electronics

A full line of projects for hobbyists at all
levels of expertise is included in this 32-
page brochure. More than a dozen differ-
ent amplifier kits are offered, along with an
array of light controllers, regulators, and
digital meters and counters. Other items
include electronic Lotto and roulette, touch
switches, level meters, a digital clock, a
wireless microphone, and an infrared con-
trol unit. The level of difficuity of each kit is
clearly indicated in the catalog’s index and
in each fully illustrated item description. Be-
sides the kits, LCD thermometer/clocks and
“talking clocks” are offered fully assembled.

Catalog C-3 js free upon request from
Mark V Electronic, Inc., 8019 East Slauson
Avenue, Montebello, CA 90640.
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POPULAR ELECTRONICS

MASTERING NINTENDO VIDEQ GAMES:
Tips, Tricks, Strategies

by Joshua Robbins and Judd Robbins

Written by a father-son team, this book is
aimed at “kids of all ages” who want to
improve their video-game scores. It is di-
vided into three sections. The first provides
in-depth reviews of 25 popular Nintendo
games, including summaries of each
game’s plot and main characters, as well

CONSUMERS SHOULD KNOW . ..

from Electronics Industries Association/
Consumer Electronics Group

Three “Consumers Should Know..." book-
lets from the EIA/CEG provide important
information for anyone buying and using a
variety of popular consumer-electronic
items. How to Save Money and Take Care
of TV's, VCR’s, Camcorders, Audio Prod-
ucts, Computers, and other Electronic Prod-
ucts covers preventative maintenance, in-
cluding special-care products such as volt-
age surge suppressors, tape-deck demag-
netizers, and protective covers. It explains
how to care for floppy and compact discs
and audio and video tapes. How to Install,
Connect, and Expand TV's, VCR's, Tele-
phones, Audio Systems, and other Con-
sumer-Electronic Products begins by ex-
plaining what types of installations and ex-
pansions you can do yourself, and which
require professional assistance. It covers
how to shop for and use cables, wires, con-
nectors, and antennas; and how to hook
up virtually every popular audio and video
accessory. How to Choose and Use Ac-
cessories to Improve Your Enjoyment of
Consumer-Electronic Products points the
reader toward accessories that enhance,
adapt, and protect their audio, video, and
communications products. Included are re-
mote controls, headphones, microphones,
stereo and surround-sound converters, port-
able power supplies, audio and video tapes,
video lights, tripods, modems, and more.
Each brochure includes a glossary of terms
and a description oi related pamphlets that
are also available.

Each “'Consumer Should Know..."”" pam-
phlet is available by sending a self-ad-
dressed, stamped (25 cents for How to
Save Money and Take Care of..., 45 cents
for How to Choose and Use Accessories...,
and 65 cents for How to Install, Connect,
and Expand...) No. 10 envelope to Elec-
tronic Industries Association, P.O. Box
19100, Washington, DC 20036.
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IBM PS/2: User's
Reference Manual

by Gilbert Held

Although the newest generation of IBM
PC's—the PS/2's—support DOS and can
run more than 99% of the software devel-
oped for use on the original PC’s, there are
major differences between the two com-
puter families. PS/2's use different data-
storage media, support different expansion
slots, and use new video standards. This
book was written for people who have
switched to the PS/2 system, and want to
take full advantage of its increased capa-
bilities.

The book provides an in-depth guide to
the PS/2 computers, the DOS 3.3 and 4.0
and OS/2 operating systems, and data com-
munications. Beginning with an overview
of the hardware involved, it progresses in
a clearly written style to explain proper fixed-
disk organization for efficient use of data-
storage space. It describes how to create
and implement configuration and batch
files—including installation, hardware re-
quirements, and commands. Detailed instruc-
tions are provided for using both OS/2 and
DOS, including a comparison of the two
operating systems. Advanced DOS com-
mands are explored, as is the OS/2 Pres-
entation Manager. The book's coverage of
data communications includes methods of
transmission, protocols, LAN’s, and network-
ing techniques.

With an emphasis on practicality, the
book provides solutions to compatibility prob-
lems and explains how to integrate PS/2
with other computers. Third-party products
that increase the performance of PS/2 sys-
tems are also described. All procedural
steps and instructions are accompanied by
illustrations to make learning easier.

IBM PS/2: User's Reference Manual is
available for $24.95 from John Wiley &
Sons, Business/Law/General Books Divi-
sion, 605 Third Avenue, New York, NY
10158-0012. |
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New Products

To obtain additional information on new
products covered in this section from the
manufacturer, please circle the item’s code
mumber on the Free Information Card

100-MHz OSCILLOSCOPE

B&K-PRECISION’s model 2190 oscillo-
scope offers a wide range of high-end fea-
tures, including triple input and six-trace
operation, which allows three different sig-
nals to be observed at two timebase set-
tings. The instrument provides excellent
high-frequency triggering; it will trigger on
signals well beyond its rated bandwidth.
That extra margin ensures stable perform-
ance over the full rated bandwidth.

Other features include 1-mV-per-division

vertical sensitivity, V-mode for viewing two
signals unrelated in frequency, dual time
base, alternate sweep function, a 20-MHz
bandwidth limiter, and video-sync separa-
tors. The user can choose from 23 cali-
brated sweep-time ranges on the main time
base, and 20 calibrated ranges on the de-
layed-sweep time base. Each sweep-time
range is fully adjustable between calibrated
ranges. A X 10 magnifier is also provided
to allow closer examination of waveforms.
In delayed-sweep operation, the delayed
signal can be viewed as a second trace, or
superimposed on the non-délayed signal.
For special applications, the 2190 also of-
fers front-panel x-y operation, TTL-compat-
ible z-axis input, channel 1 output on the
rear panel, signal delay line, and single-
sweep operation.

The model 2190 oscilloscope, complete
with two probes, a manual, and a sche-
matic diagram, has a suggested user price
of $1645.00. For additional information, con-
tact B&K-PRECISION, Maxtec International
Corp., 6470 West Cortland St., Chicago, IL
60635.
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COMPACT-DISC PLAYER

Improved digital filter oversampling and
multiple digital-to-analog converters in
NEC’s CD-730 CD-player provide substan-
tially reduced audio distortion. Professional-
quality features include a 16-times trans-
versal filtering circuit; four dedicated D/A
converters (two for each audio channel) to
minimize crosstalk and phase shift; electri-
cal and optical digital outputs to transmit
audio data in unaltered digital form to com-
patible amplifying systems; and an optical
decoupling mechanism to reduce digital
noise and RFI.

The unit's convenience features include
auto edit, which lets the user select spe-
cific songs; auto space, which provides a
5-second pause between tracks, helpfui
when recording from a CD; and “cue and

18" EMINENCE WOOFER

MADE IN USA

100 oz. magnet, 3" voice
coil. 250 watts RMS, 350
watts max. 8 ohm, 30 Hz

Polydax

International Inc.

1-800-338-0531 (LD plONEER@ resonant frequency. 22-
2700 Hz response.
Efficiency: 95 dB 1W/IM. ;
3-WAY 100W CROSSOVER | WALNUT SPEAKER 12" SUB WOOFER | ::f;’ s e s
Dual voice coil sub woofer. : )
IN E: e eight: 29 lbs.
12 dB/octave rolloff. - CAB X T KIT e o B o S e o = $89 50
800Hz, 5000Hz Super quality, ol i coils. 100 watts RMS, 148 $98.90 0
crossc;ver points, 8 genuine walnut - watts max. fs =25 Hz. 6 ohm #290-200 (1-3) (4-up)
ohm. 100 watts RMS veneer cabinet. Kit TR (4 and 8 ohm compatible).
' : includes: routed and SPL=89 dB 1W/IM. TITANIUM COMPOSITE
$12.50 $9.95 mitred top, sides, Response: 25-700 Hz.
#260-210 (1-9) (10-up) | and botom in QTS =31, VAS=103 cu. ft. TWEETER
SPEAKER CONTROL unfinished 3/4" Pioneer #A30GU30-55D. m\m\ is rd“ebgmiz onda polymer ] u
walnut veneer. Cut Net weight: 6 lbs, to combine the advantages of R
T 2505145 ?39.80 $36.80 both b wd sl dome @ i
PANEL holes in the front 1-3) (4-up) xcwedc:,q;; col. fs- 1200 Hs
Panel with 50 watt L-pads and rear to match = /IM. 50 watts R 3 ik
for tweeter and midrange your drive(:'s. 18" x Bon 15" THRUSTER WOOFER ?gl;va:g ?nsax].w«t‘“:lounsg P:;gs -
and built-in LED power 24" x 11", Volume: < hausterhyjEminence; AT pan #DTW100T125. $24.80
meter. §x 2 1/2" 100 1.9 cubic feet. = Made]inlUSA, JEolyjfcar 7 $21.50 .
watt version available surround, 56 oz. magnet. #210-041 (1-9) (10-up)
laso $12.901 0 oo s2250 $19.95 [LTivien @O
S O0) (6-up) - (1-3) (4-up) | max. 4 ohm. fs-285
Hz, QTS =.33, VAS=119
12" POLY WOOTER PIONEER HORN cu ft. SPL=94.8 dB 1W/ ’
IM. Net weight: 15 lbs.
Super duty, 40 oz. magnet, 'l'w E:
100 watts RMS, 145 watis Mylar dﬁ?ﬁg - 4290-180  43.50 $39.80
max. 4 and 8 ohm compat- bariurr ferrite x;‘agne'h 8 (1-3) (4-up)
ible (6 ohm). 2" voice coil. . -
o B O 50000 s 35 TS, GRILL FRAME KIT
VAS=108 cu ft. 50W max. fs— 2000 Hz With this kit you —
LB A L) A N SPL= 06 dB. Pioneer can make speaker
weight: 9 lbs. Pioneer #AHE50-51F grill frames up to 9z Qear It
#A30GU40-51D 5 90 30" x 40", Kit
i des 4
200125 53680 $34.500 .00 05 §6.50 $3. : T Parts
1-3) (4-up) (1-9) (10-up) | Peces,
rackets, and 7 Xp’ess
* 15 day money back guarantee *$15.00 mmanum order * We accept frame .ha!\s.. Grill i aliooe i
Mastercard, Visa, Disoover, and COD. orders *24 hour shipping mounting kit
*Shipping charge = UPS chart rate 7$1,00 ($3.00 minimum charge) included.
340 E. First St. Dayton, Ohio 45402 *Hours: 8:30 am- €:00 pm EST, Monday - Fnday *Mail order $8.50 SZ_ 80
Local: 1-513-322-0173 customers, please call for on orders d #260-333 FREE
FAX: 513-222-4644 § Ibs. (1-9) (10-up) CATALOG
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review,” which plays five seconds from
each track to help the listener find the de-
sired song. "Delete programming” tells the
player which songs not to play, and "time
search” tracks the length of recordings. The
player also has digital audio fade, auto and
manual edit modes, and 24-track random
memory.

The CD-730 compact-disc player has a
suggested retail price of $399.00. For ad-
ditional information, contact NEC Home Elec-
tronics (U.S.A.), Inc., 1255 Michael Drive,
Wood Dale, i 60191.
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CAR-AUDIO AMPLIFIER

Styled in black, with a distinctive pyramid-
like shape, Sansui's SM-A807 power am-
plifier delivers a maximum 100 watts per
channel for stereo operation, and can be
bridged to provide 200 watts of mono power.
The car-audio power amplifier has a fre-
quency response of 10 Hz—100 kHz =3
dB. THD is less than 0.04% and the signal-

to-noise ratio is 90 dB. The 6.6-pound amp
measures 1113/16-inches wide by 2%16-
inches high by 85/16-inches deep. With ad-
justable-level RCA inputs, the SM-A807 is
easy to install.

The SM-A807 car-audio power amplifier
has a suggested list price of $399.95. For
further information, contact Sansui Electron-
ics Corp., 1250 Valley Brook Avenue,
Lyndhurst, NJ 07071,
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VAC, and the WP-32 can supply a continu-
ous 10-amp output current to a maximum
of 1300 VAC. The output current can be
set to the maximum output desired, at which
point a fatching relay will open the circuit
and reduce output volts and amps to zero.
Two parallel three-prong AC sockets are
provided, allowing the unit to be used for
more than one load.

Both models include a leakage tester that
can measure AC-current in electronic equip-
ment to determine if the leakage is within
UL and CSA limits. An audible alarm warns
of “hot” chassis or shorts to exposed metal
on the equipment under test. Each unit

comes with two 31/2-inch meters. One meter
monitors line or output voitage and the other
can be used to display output current or
leakage. For safety, the units’ metal cases
are connected to the power-line ground
through the three-conductor AC-power cord.
The AC input is separately fused.

The Iso-V-AC it WP-30 and Iso-V-AC Hii
WP-32 have suggested user prices of
$420.00 and $570.00, respectively. For fur-
ther information, contact KAPPA/VIZ Test
Equipment, 175 Commerce Drive, Fort Wash-
ington, PA 19034.
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microprocessor with 8-MHz clock speed,
640K of available memory, a buiit-in real-
time clock, and a full-size 84-key keypad
with enhanced keypad emulation. The 80
x 20, high-contrast LCD has 640 x 200
resolution. The fold-over display measures
approximately 9 inches diagonally, and
closely resembles the aspect ratio of con-
ventional video monitors. The laptop also

has a paratlel printer port, a serial commu-
nications port, and one dedicated internal
modem slot.

The 1100 FD laptop computer (catalog
No. 25-3530) has a retail price of $999.00.
A 2400-bps internal modem (catalog No.
25-3538) and a replacement battery (cata-
log No. 25-3536) are available optionally
for $199.95 and $29.95, respectively. For
more information, visit or call your local
Radio Shack Computer Center or Radio
Shack store.
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ISOLATED AC-POWER SOURCES

KAPPA/VIZ's Iso-V-AC Il WP-30 and Iso-V-
AC Il WP-32 (pictured) provide isolated-
output AC voltage, adjustable from 0 to 150
volts. The WP-30 can supply a continuous
5-amp output current to a maximum of 650

LAPTOP COMPUTER

Aimed at portable-computer users who re-
quire PC compatibility but don't want the
tradeoff in terms of increased weight, size,
and cost, Tandy has introduced the ultra-
light 71100 FD laptop computer. it features
the MS-DOS 3.3 operating system and Desk-
Mate’s Desktop, TEXT application, and
90,000-word spell checker in ROM. With
those features, its one 3'/2-inch 720K drive
provides plenty of disk space for most pur-
poses. In addition, the standard array of
DeskMate applications, accessories and util-
ities—Worksheet, Filer, Telecom, Calendar,
Address Book, PC-Link, etc.—are included
on floppy disks.

The 1100 FD measures 12.1 x 2.4 x
9.8 inches and weighs less than 61/2
pounds. It runs for more than five hours on
a removable, rechargeable battery. An AC
adapter/recharger is included. The laptop
has a low-battery indicator and a battery-
saving stand-by mode.

Other features include an NEC V-29

VHS CAMCORDER

Digital special effects including picture wipe,
image mix, and strobe set Philips’ top-of-the-
line Sylvania VKC242A apart from the
camcorder crowd. When using picture wipe,
the last shot recorded is stored in the digi-
tal memory and used as a transition into
the next recorded segment. The photogra-
pher can choose between left-to-right wipes,
center wipes, and a “dissolve wipe" effect.
Six different image mixes are available: The
stored and live pictures can be viewed si-
multaneously on a full screen, viewed side
by side, viewed with either of those pic-

-
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tures in the center of the screen and the
other surrounding it, or the stored picture
can appear in the upper-left or lower-right
corner with the live picture filling the rest of
the screen. The strobe feature lets the user
record a series of progressive still images
onto the tape.

The VKC242A also offers a 10-watt inte-
grated DC video light, a flying erase head,
and a built-in monitor speaker with volume
control. Other advanced features include
VHS index search, audio/video dubbing,
automatic date with battery backup, wind-
noise defeat, and review/edit search. The
camcorder has an 8:1 f/1.2 two-speed zoom
lens with Macro, and a two position high-
speed shutter.

The model VKC242A VHS camcorder,
including a 3-year limited video-head war-
ranty—has a suggested retail price of
$1,849.00. For more information, contact
Philips Consumer Electronics Company,
One Philips Drive, P.O. Box 14810,
Knoxville, TN 37914-1810.
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WEATHER RADIO CB

By combining a National Weather Service
receiver with a CB, Cobra’s 18RV offers a
complete travel-information center in one
unit. The model 18RV, designed with truck-
ers, RV owners, and off-road enthusiasts
in mind, is also the industry’s first mobile
CB with a front-firing speaker. That makes
it easy to install under a seat, in the
dashboard, or in an overhead instrument
panel—without needing to cut extra open-
ings for speakers.

The radio’s integrated National Weather
Service receiver allows selection of the three

most active weather frequencies by a front-
panel switch. The 24-hour broadcasts pro-
vide regional and local forecasts and

weather summaries, as well as weather-
related highway and waterway information
and emergency announcements about
travel conditions. The weather bands are
received with the CB’s standard antenna.

Other features of the 18RV include elec-
tronic tuning, a front-panel microphone con-
nector, squelch control, and an automatic
noise limiter to reduce background noise.
Its “channel saver” feature retains the last
channel used when the CB is turned off.
The large LED readout includes separate

T H A N
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286 SupersPort Laptop by

Heathkit

Your logical source for quality computer and elec-
tronic product needs, the FREE Heathkit Catalog
is your key to a fun and exciting hobby. The Heathkit
Catalog contains powerful kit laptop and desktop
computers, test instruments, weather equipment,
and home theater components, plus self-study
electronics courses. Order your FREE Heathkit
Catalog today! It’s the logical thing to do!

1-800-44-HEATH

(1-800-444-3284)

Name

Send to: Heath Company, Dept. 107-864
Benton Harbor, Michigan 49022

Address

City State

Zip

A subsidiary of Zenith Electronics Corporation
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transmit and receive indicators and a signal-
strength meter.

The 18RV CB radio has a suggested re-
tail price of $129.00. For more information,
contact Cobra Electronics Group, Dynas-
can Corporation, 6500 West Cortland
Street, Chicago, IL 60635.
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COMPACT SPEAKER

Ideal for situations where space is at a pre-
mium, Cambridge SoundWorks' Ambiance
speaker system measures just 71/16 x 107/8
X 51/z inches. The compact two-way Sys-
tem was designed by Henry Kloss accord-
ing to classic acoustic suspension princi-
ples. It uses a 6'/2-inch long-throw woofer

and a 1-inch dome tweeter. While a mini-
mum of 15-watts-per-channel is recom-
mended, unusually high power-handling ca-
pabilities assure safe operation with virtually
any amplifier or receiver designed for home
use. The Ambiance can also be used as
an extension speaker, and in surround-
sound systems in the rear or in the “front
center-fill” position.

Ambiance speakers are available for
$109.00 each in gunmetal-gray Nextel or
primed but unpainted; in a solid-oak cabi-
net, they cost $129.00 each. (Prices do not
include shipping.) For additional informa-
tion, contact Cambridge SoundWorks, Inc.,
154 California Street, Newton, MA 02158;
1-800-252-4434 (in Canada, 1-800-525-
4434).
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DATA-ACQUISITION CARD

A turnkey 8-channel data-acquisition sys-
tem from Global Specialties, dubbed the
PROTO-KEY AD-128, offers an accurate
means of real-time data collection from
IBM and compatible PC's. it comes com-
plete with menu-driven software, no pro-
gramming skill is required. The software
uses a pop-up menu format, and users can

-
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save and recall experiment setups, log data,
or obtain on-line help with a single key
stroke. Data can be stored in a disk file for
later use with popular spreadsheet and anal-
ysis program.

The board plugs directly into the PC’s
1/0 expansion slot. It includes 8 A/D input
channels with 12-bit resolution, selectable
conversion times of 7 Hz or 30 Hz, three
input ranges from =5 volts to 50 mV, 100-

uv resolution, software-programmable gain,
and built-in thermocouple linearization. The
AD-128 easily interfaces to a variety of
transducers, and with the optional WORK-
BOX accessory it is possible to construct
specialized signal-conditioning circuits. Ac-
cessory pods for interfacing type-K ther-
mocouples are available in single-channel
or eight-channel versions.

The PROTO-KEY AD-128 data-acquisi-
tion system costs $395.00. For further in-
formation, contact Global Specialties, 70
Fulton Terrace, New Haven, CT 06512; Tel.
1-800-572-1028.
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models have soft earpads and an adjusta-
ble headband for comfortable listening.

The AR2200 and AR2203 AM/FM ste-
reo headphone radios have suggested re-
tail prices of $19.95 and $24.95, respec-
tively. For further information, contact Emer-
son Radio Corp., One Emerson Lane, North
Bergen, NJ 07047.
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AM/FM HEADPHONE RADIOS

Two AM/FM stereo headphone radios from
Emerson, models AR2200 and AR2203 fea-
ture FM-mono/FM-stereo slide switching,
a built-in four-section telescoping FM an-
tenna, an AM ferrite antenna, direct station
rotary tuning, and rotary volume control.
The AR2203 (pictured) also offers a three-
band graphic equalizer for bass, mid-
range, and treble. Both compact, lightweight

SURGE SUPPRESSORS

Specially designed for protecting data /ines
(DL) in computer and communications sys-
tems against transient voltages, Verite's Veri/
Protektor line of surge suppressors safe-
guard signal lines and equipment against
electrical overstress caused by lightning,
electrical motors, heavy machinery, or gen-
erators in the area. The devices are quali-
fied with 6000-amp 8 x 20 microsecond
pulses and attenuate transients that exceed
ElA limits with a peak current up to 25 amps.

The DL series includes three standard
models of 2, 6, or 8 lines rated for the de-
sired clamping voltage. The standard clamp-
ing voitages offered are 5, 12, 24, and 48;
special voltages are available on request.

Custom units for up to 1024 lines are also
available, and multiple banks can be added
in parallel for larger systems. The 2-, 6-,
and 8-line units are configured in individual
modules using screw terminal connectors.
Larger systems use plug-in circuit cards of
16 lines each that plug into a custom inte-
grated rack-mount system. Each cabinet
features an interconnecting backplane,
power supplies, and a distribution network.

The Veri/Protektors DL surge suppres-
sors cost $59.90 for the 2-line model,
$89.90 for the 6-line, and $129.00 for the
8-line. For additional information, contact
Verité, P.O. Box 697, Harbor City, CA
90710-0697.
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as well as a time-keeping device. The 13-
inch diameter clock has numbers in binary
digits, especially appealing to computer
lovers who are accustomed to working in
the binary system. The timepiece has bat-
tery-operated precision quartz movement,
s0 it can be hung anywhere; an AA battery
is included.

The Binary-Digit Wall Clock costs $49.95
plus $3.00 for shipping and handling. For
more information, contact Sunrise Computer
Products, P.O. Box 709, Kenilworth, NJ
07033.
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BINARY-DIGIT CLOCK

Adding a high-tech touch to home or office,
the Binary Digit Wall Clock from Sunrise
Computer Products is a conversation piece

DIGITAL HF TRANSCEIVER

Designed for serious contesting and DX'ing,
Kenwood’s TS-950SD is the first amateur
radio transceiver to use digital signal-
processing (DSP) techniques, a 50-volt final
amplifier, dual fluorescent-tube digital dis-
play, and a digital bar meter with a peak-
hold function. The transceiver is fully
equipped with CW, SSB, and AM IF filters.

The unit's digital signal processor im-
proves spurious response and unwanted
sideband suppression, and delivers flat and
clean sound with a wide frequency re-
sponse. The user can choose from any of

four possible audio levels on the DSP. For
CW, digital filtering results in a waveform
that is free of key clicks; the waveform’'s
rise time is adjustable. A digital AF filter,
synchronized with SSB IF-slope tuning, pro-
vides optimum filter response.

The TS-950SD can receive two frequen-
cies simultaneously. lts built-in micropro-
cessor has been factory programmed to
quickly tune for minimum SWR, and the
tuner settings can be stored in memory.

(Continued on page 22)

[y
-]




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

PACKARD BELL COMPUTER

NEC V40 dual speed (4.77 MHz/ 8 MH2) CPU,
512K RAM, 360K double-sided disk drive.

HARD DISK MONITOR

20 megabyte hard disk drive you install
internally for greater data storage
capacity and data access speed.

DIGITAL MULTIMETER

Professional test instrument for
quick and easy measurements.

LESSONS

Clearcut, iilustrated
texts buiid your
understanding

of computers

step by step.  “

SOFTWARE T
Including MS-DOS, GW -
BASIC, wOrd processing, | euba
database and spreadsheéet =+
programs.

/

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

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

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

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

With NRI's exclusive hands-on training, you actually huild and keep the powerful
new Packard Bell VX88 PC/XT compatible computer, complete with 512K RAM and
20 meg hard disk drive.

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

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

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

Having fully assembled your Packard Bell VX88, you take it through a complete
series of diagnostic tests, mastering professional computer servicing techniques as you
take command of the full power of the VX88's high-speed V40 microprocessor.

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

No experience needed, NRI builds it in

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

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

TECHNICAL MANUALS
With professional programs and
complete specs on Packard
Betl computer.

-

DISCOVERY LAB
Compiete breadboardin
system to let you design and
modify circuits, diagnose

\" and repair faults.
.

- “  DIGITAL
S\, tocic
oo PROBE
g 5 simplifies

analyzing digital
circuit operation.

moving from the fundamentals to
sophisticated computer servicing
techniques. Step by easy step, you
get the kind of practical hands-on
experience that makes you uniquely
prepared to take advantage of every
opportunity in today’s top-growth
field of computer service.
What's more—you learn at your own
pace in your own home, No classroom
pressures, no night school, no need to
quit your present job until you're ready
to make your move. And all throughout
your training, you have the full support of your personal NRI instructor and the NRI
technical staff always ready to answer vour questions and give you help whenever
you need it.

Your FREE NRI catalog tells more

Send today for your free full-color catalog describing every aspect of NRI's innovative
computer training, as well as hands-on training in robotics, video/ audio servicing,
electronic music technology, security electronics, data communications, and other
growing high-tech career fields.

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

PC/XT and XT are registered trademarks of International Business Machines Corporation

r—-o——"—""—==—="="""1

I ”R’ Schoolof .
Electronics M

I McGraw-Hill Continuing Education Center '

I 4401 Connecticut Avenue, Washington, DC 20008

For career courses
approved under Gl bill

E] check for details

gCheck one FREE catalog only
I D Computers and Microprocessors
D Robotics
[ Tvivideo/Audio Servicing
I O Computer Programming
I

I Name

[] security Electronics

E] Electronic Music Technology
E] Basic Flectronics

D Data Communications
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(Continued from page 18)

The transceiver includes all of Kenwood's
well-known interference-reducing controls—
SSB IF slope tuning, CW variable-band-
width tuning, CW AF tune, IF notch filter,
dual-mode noise blanker with level control,
a 4-step RF attenuator, and all-mode
squelch circuit.

Microprocessor-managed frequency con-
trol is easy to operate using the transceiver's
built-in keyer, direct sano access key, and
illuminated keyboard frequency selection.
It offers 100-channel memory that stores
independent transmit and receive frequen-
cies, mode, filter data, auto-tuner data, and
tone frequency. Ten channels are used to
establish the upper and lower limits for the
programmable band marker.

The TS-950SD transceiver has a sug-
gested retail price of $4399.95. For addi-
tional information, contact Kenwood U.S.A.
Corporation, Communications & Test Equip-
ment Division, 2201 East Dominguez
Street, Long Beach, CA 90810.
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monitor SWR, forward and reflected power
at a single glance. There are two power
ranges available for forward and reflected
power: 2000 watts forward and 500 watts
reflected, or 200 watts forward and 50 watts
reflected. The instrument displays SWR
from 1:1 to 8:1, and covers 1.8 to 30 MHz
with 10% accuracy.

The MFJ-815B cross-needle SCR/wattme-
ter, with a full one-year guarantee, costs
$69.95. For more information, contact MFJ
enterprises, Inc., P.O. Box 494, Mississippi
State, MS 39762.
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POWER SUPPLY

Elenco’s 3-output power supply, model XP-
620, is regulated to better than 0.2-voits
when going from no load to a full load. It
provides one fixed voltage—5 volts DC at
3 amps—and two variable supplies—1.5
volts DC to 15 volts DC and = 1.5 volts DC
to % 15 volts DC at 1 amp.

The XP-620 is small enough to fit on
any workbench, measuring just 81/4 x 7 x

4 inches. ltis available fully assembled with
a two-year warranty, or in kit form with easy-
to-follow instructions and circuit descriptions.

The XP-620 3-output power supply costs
$89.95 fully assembled or $59.95 in kit form.
For more information, contact Elenco Elec-
tronics, 150 West Carpenter Avenue, Wheel-
ing, IL 60090.
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SWR/WATTMETER

A peak-reading function, offered along with
the standard average-reading function, dis-
tinguishes the MFJ-8158 lighted cross-
needle SWR/Wattmeter. It lets users

EMI FILTER MODULE

An easy way to eliminate the problems of
stray electromagnetic interference (EMI)
in signal cables running between poorly
filtered equipment is provided by
Coilcraft's EM! Filter Module. Many pieces
of electronic equipment produce large
amounts of EMI that can interfere with
low-level data and timing signals. If it isn't
eliminated inside the equipment, EM! can
escape through connector cables, where it
mixes with the signal and often spreads to
other devices. EMI can cause printer mal-

functions, corrupted data, and errors in
modem transmissions.

The EMI Filter Module has two DB-25-
type connectors (one male and one female)
and plugs between an RS-232 cable and
an input or output port. Common-mode cir-
cuits filter all lines except the frame
ground, attenuating EM1 by at least 15 dB
over the critical 30 — 300-MHz range.

The EMI Filter Module costs $29.95 plus
shipping. For further information, contact
Coilcraft, 1102 Silver Lake Road, Cary,
IL 60013.
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VIDEO DISPLAY RESTORER/ANALYZER

Designed for servicing computer video ter-
minals as well as video monitors and tele-
vision receivers, B&K-PRECISION’s model
490 can display the condition of a CRT and
then, through an exclusive restore capabil-
ity, extend its life and improve performance.
The unit's patented “Tri-Dynamic” muitiplex
test method simultaneously tests all three
CRT gun colors. Only the beam current
that actually passes through the G1 aper-
ture to the screen is measured, providing
an immediate analysis of cathode-to-cath-
ode leakage. Results are displayed on in-
dividual meters. The model 490 also ana-
lyzes G1-to-cathode leakage and tests
focus-electrode continuity.

The model 490 removes shorts, cleans
and balances guns, and rejuvenates cath-
odes. The restoration process is completely

automatic, requiring no adjustments or spe-
cial monitoring. The CRT's cathode con-
trols its own restoration duration, reducing
the risk of cathode damage. B&K says that
more than 95% of the CRT's that have been
restored with the technique used by the
model 490 function as well as new tubes
for as long as two years.

The instrument comes in a rugged,
molded plastic case with CRT-adapter stor-
age space in the lid. It is supplied with six
CRT adapters, and other adapters for a
variety of VDT's, video monitors and televi-
sion receivers. A CRT Information Updat-
ing Service provides users with charts that
describe how to use the restorer/analyzer
with all common CRT’s. The charts are up-
dated twice yearly.

The model 490 video-display restorer/
analyzer has a suggested user price of
$715.00. For further information, contact
B&K-PRECISION, Maxtec international Cor-
poration, 6470 West Cortland Street, Chi-
cago, IL 60635.
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BRAIN BUSTERS!

was at home working on a projact,

busily populafing a board and sol-
dering components in place. That's
when the doorbell rang. It was my
friend Murray, who always showed up
unannounced. | went back to the din-
ing-room table, which frequently serves
as my workbench, and Murray sat
down alongside me.| had components
all over the place, and he picked up a
handful of green disc capacitors. He
laid them on the table, like this:

B
QAQQ

“Byron,” he said, can you move only
one of these things only once, and
have four of ‘em in each row?"

| glanced af what he had done. Im-
possible. | put the soldering iron down,
and he watched, amused, as | made a
couple of tentative moves. "How?“ |
asked. "Work on it,” he said. “Murray,” |
told him, either show me how fo da it, or
I'm going fo strangle you. Thats your
choice.”

Well, to make a long story short, he
did it! | didn't believe him, but it can be
done, and so simply thatyou'll be totally
flabbergasted. Now | know you guys like
these little brain teasers, so this is it for
this month. Since you can'treach me to
strangle me, I'm safe. Next month ['ll
give you the answer, okay?

The mail has been pouring in frem all
of you, with the correct answer to "How
o bring back seven gallons of water.”
And | mean, you have been flooding
me! | don't really expect too much mail
on the one with the disc capacitors, as it
is a little tough. Incidently, if you haven't

By Byron G. Wels, K2AVB

goft six ceramic discs, you can do it with
coins too.

Now let's get down to business and
see what the flood (?) of mail brought in
for this month. The guys whose circuits
appear here have already received
one of our dwindling supply of Fips
Books.

And speaking about the Fips Books,
I've got some good news. Today, ves,
this very day, the boss and | went to the
warehouse and located a few addi-
tional cartons of the Fips Book. Now the
pressure is off, and we've got a brand
new supply that should hold us for at
least the next week or so!

As | said, the mail has been pouring in
(in three- and five-gallon buckets). Let's
see what you guys have been up fo
lately.

Digital Readout. This unit displays a
scale using even numbers or odd num-
bers. It's simple, inexpensive, and uses
only three IC5s. See Fig. 1. When V, is
below all four references on the LM324,
all outputs are low, causing all outputs
of the 4070 to be low. That causes a 0 to
appear on the seven-segment LED dis-
play (DISP1).

As each reference point is passed
and its output goes from low o high,
DISP1 displays the numbers 2, 4, 6, and
8. As the voltage decreases, the num-
bers will decrease in value; e.g., 8, 6, 4,
2,0. By placing $1 (a SPDT toggle switch
connected to pin 7 of U3) to V. from
ground, the scale willthenread 1, 3,5. 7,
9 and vice-versa. The hardest part will
be deciding whether to choose an
even- or an odd-numbered scale, and
that's the reason for the tfoggle switch.

The feedback loops on the four op-
amps (U1-a-U1-d) are a must to ensure
clean switching states and sharp
number changes. You can make your
own reference scale (resistor network).
The one shown covers the full range
from ground 10 V.

You can substitute a 7486 (TTL ex-
clusive-or) and a 7447 (TTL 7-segment

Zumr
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decoder/driver} for their CMOS coun-
terparts, but it will be necessary to re-

wire the circuit somewhat due to
differing pinouts. If TTL units are sub- N
stituted for those shown in the sche-
matic diagram, use LS (low-power
Shottky) units only.

I've learned that feeding asignalto a
standard TTL device from pin 14 of U1-d
(during the low output state) causes the
output of U1-d to rise just enough to 1
cause the D-input of the 7447 trouble in »
recognizing if its a low or a high state, C2
and consequently the D input will as- 1 AUTO 0.2
sume a high state and the numerical O~ |(

O.h_

LED display will show anumber eightor  117vac OFF
TR
RS2761000
T0 1
FAN \L: P ®

nine and a number of Arabic symbols. - ON
I hope that qualifies me for a Fips

Fig. 2. This simple IR control circuit is designed 10 uctivate a kitchen exhaust fan under

pre-defined conditions.
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Book.

—Michael §. Lewis, London, Ontario,
Canada

Right Mike. It qualifies you and how!
This sort of circuit is more a tutorial than
anything else, butthere’s nothing wrong

with our learning more from our read-
ers. | do it all the time.

Auto Kitchen Fan. While I've got your
attention By, look at this Automatic

Kitchen Fan (see Fig. 2). In my circuit, the
IR detector has a sort of wide-angle
view of the whole stove top, but not the
exhaust hood light, so it will operate
properly. When the IR detector “sees”

heat, it automatically turns on the kitch-
en fan. Mine comes on when there is
any warmth to be vented at the
stovetop, even from the oven’s vent up
through one of the back burners.
Capacitor C1 can be any value be-
tween 0.02 pF and 22 uk The higher

POPULAR ELECTRONICS

N
E-3

R10 Vee the capacity, the less sensitive the cir-
IMEG 1 cuit will be. The circuit can be powered
T T from any supply that can provide 9-
Vee SPST volts DC; a small wall-plug type, for in-
R6 l_' stance.
Ly r‘l&:’ JRE] N ) l r ) Okay, I've submitted my two applica-
13l v > - ions circuit, and hope that at least one
1/4 LM324 of them will be worth a book.
]' IF:WIE]G GND R14 —>Don M. Beaver, Santoquin, UT
aal |l o LI TR LEFPV Well Don, you've done it again. But
TUK 10K Lg \ i ) R15 I'm not sending you two Fips books. For
i b ' Zap- your effort, you're going to be re-
¢ 9 //R’m/m LM324 n e X warded with one of our Think Tank
1MEG e 1’1‘3")@u' Sl books!
R3 R8 T — .
10K | 10K | 1/4 4070 4o R 1__1| Ultimate Alarm. | had my car stolen,
VAo u3 L1 and was not about to have that experi-
6§ ™ p 4511 g R18 S ence repeated. | shopped around for
R13 LM324 g vy car alarms, not for prices, as | was deter-
i 9 R19 mined to build my own. | was looking for
R4 1?]?( ey : 6 E; @M et S features. Finally, armed with sufficient
10K e f> ] ;)@3_?_) R20 knowledge, | designed a unit that | felt
4 D 3 ! T aa0m0 = 14 M incorporated the best that the others
I Mmz: 1/0470 4070 L . f1.620 DISP’ had to offer. Il groro Thot it was too
L 5| ¢ 2209 complete, buT the circuit shown here
Viy = Vee (see Fig. 3) omits some of those features
1“5'( 16 that aren't really required. | think you'll
= (SEE TEXT) Yee Lol

You can't forget to set it; the circuit
automatically turns on when the car is

Fig. 1. The Digital Readout displavs a scale using cither even numbers or odd numbers,
turned off. it gives you a variable time to

from low 1o high (0, 2, 4, 6, 8) or from high 1o low (8, 6. 4, 2, 0).
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If you're anxious to get ahead ...and
build a real career...you owe it to
yourself to find out about the Cleveland
Institute of Electronics!

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

As the leading school in home-study
electronics, CIE has helped over
150,000 students in the U.S.A. and
over 70 foreign countries get started in
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send for a CIE catalog TODAY!

A Growing Need For
Trained Professionals!
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get out and lock up, and also provides
avariable time delay to get in and start
the car. The alarm | used was a 110-dB
siren from Radio Shack. It's mounted
inside the car and out of sight. The rea-
son for that is that most outside alarms
really don't attract much attention, and
the sound from this unit is so loud (on the
threshold of pain) thatyou justcan't stay
in the car while the siren is sounding.
Here's how it works: Due fo the innate
instability of 555 oscillator/timers, they
are always powered down when the
car is on. That keeps the alarm from
going off while you're driving. As soon
as the car is turned off, Q2 switches off
and shunts power to U1, When that hap-
pens, U1 immediately sends its output
high, keeping Q3 on, and thereby pre-
venting power from returning to U2.
Transistor Q2 also sends power to Q3's
collector to be used only when U1 has

TO BATTERY POSITIVE

completed its timing cycle. When U1
has finished, it turns Q3 off, which in furn
activates Q4, sending power to the bal-
ance of the circuit. That timing period
was the time needed to get out of the
car. LED1 indicates that the system is
disarmed, and LED2 indicates that the
system is armed.

At this point, U2 waits for a trigger
pulse from the car’s door switches or
dome light. A positive impulse at the
40115 input sends a negative trigger
pulse to the first stages of U2, which is
connected as a cascading timer. The
first stage’s output goes high for a time
o allow the car to be turned on.

If that does not happen, the first
stage’s output goes low, sending a low
frigger pulse o the second stage. The
second stage then sends its output
high, turning on &5, which sounds the
alarm for a given fime. Once that time
has elapsed, the alarm is shut off by a
low output to Q5 and the systemis reset.

If the car door is closed or a second
door opened while the alarm is sound-
ing, the first stage re-friggers and pre-
pares 1o extend the on-time of the
alarm.

The cascading or counting action
continues until the car is left alone. You
¢an add a switch on the positive supply
rail at J3 to override and silence the
alarm if (for example) you plan fo work
on the car. Hide the switch well. Switch
S1is a normally-closed type built info
the case of the alarm, and is pushed o
the open position when the case is
mounted flush with a surface, and acts
as a famper switch. Any attempt to re-
move the alarm will cause the alarm to
sound.

—John Whitebread, Carp, Ontario,
Canada

Obviously a very well thought-out sys-
tem, John. I've tried mentally, fo punch
holes in it, and couldnt You know it
really makes sense, when you think
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about it. I've heard those powerful little
sirens, and a crook would really have to
want a car to withstand all that noise! All
the police would have fo do is look for a
deaf car thiefl One more book, on the
way.

Automated Entry Alarm. I'm really
writing in reference to Ed Nordhe m’s
“Relay Debouncer” circuit (September,
1989). | had asimilar need to switch to a
larger voltage by means of a smali trig-
ger voltage and used an SCR. | thought
Ed might be interested in how | hancled
the problem.

| needed a way to work in my shop
and be able to determine if somebody
comes in the front door of the house.
This circuit could be hooked up as an
automated entry light, burglar alarm, or
anything that would react to a change
in light and/or motion. | got the light
sensor from Al Electronics Corp., PO Box
567, Van Nuys, CA 91408 itis part LSVD,
and is priced at $5.75. The light sensor
senses changes in light, making it very
versatile. The rest of the parts ccme
from Radio Shack.

I put the light sensor in a weather-
tight container outside the front dcor. |
ran a wire down fo the basement to the
signaliing circuit (shown in Fig. 4), which
then triggers a signalling device, in my
case a buzzer It could just as easily be
connected to a lamp.

When the light sensor is first turned on,
make sure that switch S2 is set to the orFr

T0
SIGNALING
DEVICE

Ve —— @

SEE TEXT

SENSOR
UNIT

Fig. 4. At the heart of the Automated
Entry Alarm circuit is a sensor (All
Electronics Corp. part LSMD) that detects
changes in ambient light andior motion.

position while the sensor adjusts itself for
ambient light levels. Switch S2 prevents
false triggering of the buzzer untit it is
adjusted. After about 5 seconds, set 52
to the on position. Now the circuit is
ready to go. The LED serves as a frou-
bleshooting device. If the buzzer does
not sound, the problem is obviously in
the relay hookup.

When the sensor activates, it puts out
about three volts, which is insufficient fo
drive most relays. However, that voltage
is sufficient to bias a fransistor through a

330-ohm resistor. Forward biasing the
transistor applies a gate frigger voltage
to the SCR, tuming it on. With the SCR
turned on, the supply voltage is fed
through the relay coil.

The circuif's supply voltage require
ment depends on the type of coil
being used. In my case, it was 11.7 volts,
My SCR is rated at 200 volts and my
relay at 125 volts AC. | was able to con-
frol a low current (about 1 amp) AC
device. The SCR keeps the buzzer on,
even after the sensor resets itself. To turn
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INCLUDES: All Parts, Assembly and Lesson Manusl

MODEL
MM-8000

$129.00

Starbng om scraleh you buld & compiate System Ow Micro-Master
trainer t9aches you 1o wnte into AAMS, ROMS and fun & 8085
miroOcessor, which uses simias maching language as IBM PC. You
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your own keyboard
previous computer knowledge requied. Smple oesy 0 nderstand in
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15 Day Money Back Guarantee
2 Year Warranty
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THINK TANK

the buzzer off, just push S3. That removes
the power from the SCR's anode, which
turns it off, leaving it ready for the next
occurrence.

—Brian K. Andrews, Newark, DE

Good circuit Brian, but lets get one
thing straight. You called me “Mr. Wels.”
My name is Byron, or better still, “By.” "M,
Wels” is my father! We're all friends, and |
like to keep things informall

Instrument Alarm. Like most elec-
fronics enthusiasts, | have collected lots
of test equipment, and when | realized
how much money | had invested in this
stuff, it knocked me back! Then | won-
dered how I'd react if it got stolen. So |
came up with a circuit (see Fig. 5) that's
small enough to fit into almost any
empty space in a small piece of test
equipment. You just need a small hole
for a miniature push-to-open switch
(52) and a few holes at the buzzer loca-
fion to allow more sound to escape.
And if your equipment uses a nine-volt
battery, you can derive power for the
alarm from it.

The mercury switch (S$1) is normally

clock. Optional modules $39.50 ea.)

SINTEC ..

BUILD YOUR OWN
MICROCONTROLLER

Digital Control
Single Board

Microcontroller
for Computer Control,
Monitoring Applications,
Automated Measurement

Data Acquisition, and
Programs on Board with

Microcontroller continues
to iead the marketplace
with its unique design,
extensive capabilities
and low cost. Program
development available.
The Vitrax IX emphasizes real time control, equipment
and sensor monitoring, automated measurement and
data acquisition applications, rather than simply
manipulate data and text as most microcomputers do.
To handle a large scope of applications, the Vitrax IX
unit contains large on-board RAM/EPROM memories,
a built-in EPROM programmer and copier, two variable
baud rate RS-232 interfaces, a full featured ROM based
BASIC language interpreter for versatile and fast
programming and 24 programmable I/0 channels.
(8-channel A/D converter and real-time calendar

Call 1-800-526-5960
In NJ call 201-996-4093
P.O. Box 410 Frenchtown, NJ 08825

One tree can make
3,000,000 matches.

Basic Language
Sintec’s Vitrax IX

One match can burn
3,000,000 trees.
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Fig. 5. The Instrument Alarm is nothing
more than a simple tilt switch, whose
operation is wholly dependent upon SI (a
mercury switch).

open. Should the equipment in which
the alarm has been installed be picked
up and tilted, $1 closes, applying a trig-
ger current to the gate of the SCR. Tran-
sistor @1 then latches in a conducting
state, allowing current to flow through
the buzzer (BZ1). The buzzer will sound
and continue to sound until you press $2
(reset) to set the circuit. For better re-
sults, use an electromechanical buzzer
instead of a piezo type; elec-
fromechanical units make a good deal
more noise. | recommend building du-
plicate circuits into each and every
piece of equipment you own. | know
that | did, and it helps me relax when
people come fo visit my electronics lab!

—Thien Nguyen, Bridgeport, CT

Thien, its a greatidea. The units will be
inexpensive, easy-to-build, and can
give you a bit of security, especially with
fest equipment getting smaller and
smaller all the tfime. Your circuit does
indeed earn you a book.

Remote Control. This ultra-simple re-
mote-activated AC control circuit is
easy to build, and uses readily avail-
able components. See Fig. 6.

When Q1 is exposed to a brief flash
from an ordinary flashlight, it turns on,
feeding a positive pulse to pin 14 of U1
(@ 4017 decade/divider counter). Wired
as shown, the pin 3 output goes low for
every other positive pulse received at
pin 14,

When pin 3 goes low, an LED inside U2
(an MOC3010 optocoupler with bilat-
eral or triac-driver output) is biased on,
thereby activating U2 internat bilateral
switch. The bilateral output of U2 is fed
fo the gate of TR1, causing it fo turn on.
With TR1 turned on, the 117-volt AC line
voltage is applied to SO1.

When light strikes the phototransistor
asecond fime, the output of U1 at pin 3
goes high, turning off the optocoupler,



8V TR1
R3 R4 8A 400V
- *—l L —
MOC3010 L
2| QPTOCOUPLER |4 s
" . — |mm
r 501
a017 -
DECADE $R2 SOEKET
COUNTERS F4IK
DiVIDER
15 4 13 18 L_ |
PL1
— 117VAC

Fig. 6. This ultra-simple remote-activated AC control circuit can be activated by a brief
Sflash from an ordinary flashlight directed at the light-sensitive area of Q1.

interrupting power to SO1. Loads up to
700 watts can be controlled by the cir-
cuit if the triac is properly heat sinked.
An AC-derived power supply is recom-
mended since constant power is re-
quired for the circuit.

You'll need a flashlight with a mo-
mentary pushbutton switch, which will
serves as the remote fransmitter. Mine
has a signal button and a bright Kryp-
ton bulb. | built the circuit intfo a small
project box, and used a small printed-
circuit board. I've already got a Fips
Book. Got anything else for me?

—Howard Adair, Jr, Sparfanburg, SC

I'm glad you got a Fips Book, Howard.
Nottoworry, we'll dig up something else
for you!

IR Remote Checker. I've been hunt-
ing for a simple remote-control check-
er so| could test all the infrared remotes

+9V

GD LED1

‘}\‘@> Thate
—@) Y2222

a3
2M2222
L

Fig. 7. The IR Remote Checker consist of
little more than an infrared-sensitive
phototransistor, and a pair of general-
purpose transistors connected in a
Darlington configuration, to provide
sufficient drive to light LEDI (a visible
light unit).

that seem to be cluttering the house
these days. | didn't want to spend the
bucks on one of those commercial IR
detector cards sold by some of the
mail-order houses, so | built my own. |
bought an IR phototransistor and de-
signed a Darlington amplifier to allow it
o drive an LED.

See Fig. 7. Infrared light striking Q1's
base causes it to turn on, feeding the
supply voitage to the base of Q2, turn-
ing it on, which, in tumn, turns on &3,
lighting LED1. The reason for chaining
that many transistors, is to get sufficient
gain to make the circuit sensitive
enough to be useful. Resistor R1 biases
Q3 for maximum sensitivity.

To use the unit, just point the business
end of a remote at Q1 from up to a foot
or so away. Try all the buttons to check
for an output. Some buttons will pro-
duce a continuous stream of IR pulses,
others will fire only once.

You can fit the whole project along
with a 9-volt battery in a small project
box. Wire it up any way that fits. You
won't need a printed-circuit board. I've
found this litHe gadget a real servicing
time-saver, and its a great entertainer
for friends. And I'd love a copy of the
Fips Book to show off to my friends and
family along with it!

—Renard DellaFave, Raleigh, NC

Good show, Renard! And | might add
that Renard, along with his submission,
sentin the correct answer fo the "Seven
Gallons of Water” brain buster! Your
book is on the way.

Signal Tracer. If you're troubleshoot-
ing a multi-stage amplifier, this device is
more than helpful, See Fig. 8. t's essen-
tially an amplifier with a variable-gain
output, controlled by potentiometer R1.
All you have to do is connect the al-
ligator clip to the ground of the circuit

(Continued on page 100)
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in your Technical Career through

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

Grantham College of Engineering
awards accredited degrees in

electronics and computers.

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

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

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

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

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
10570 Humbolt Street

Los Alamitos, CA 90720
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There is a way to get help when you
need it. The American Home Satellite
Association. An organization created
exclusively to protect and enhance your
enjoyment of your satellite TV system.

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

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

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

you can save ON premium services,

superstations and basic programming

services. Enjoy savings on accessories,

equipment, and programming guides, too.

You’re not alone anymore!

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

[ Rush my free information Kkit.
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Address

City State Zip

[J Sign me up right away and send
my complete membership kit.
[ Check enclosed for $36 (inade out to AHSA)
Billmy [OVISA [ MasterCard

Card *
Exp. Date
Authorized Signature
X |
30-day Money Back Guarantee
% Return completed coupon to:
American Home
Satellite Association, Inc.,
™ Suite 800, 500 108th Ave. NE,
. Bellevue, WA 98004-5560
American Home Or call Toll Free

Satellite Association  1-800-321-AHSA (2472).
CA



hile at one of the more mem-
orable concerts | have at-
tended, | had the opportunity

to take leave of my assigned seat and
move around in search of belter
acoustics. As | was moving to my alter-
nate location, | noted the spectral con-
tent of the music changing relative to
my movement. Certain instruments
and passages became accented dur-
ing my short frek across the auditorium.
It occurred to me then that every per-
son there, by virtue of their seat loca-
tion, was interpreting the concert
slightly different than everyone else!

That posed an interesting possibility. |
envisioned a method that would emu-
late the acoustics of a live concert,
while allowing the listener the option of
altering his or her apparent positionrel-
ative to the sound stage. Such a pro-
cess could be applied to any stereo-
signal source and by selecting the ap-
propriate minimum delay time, the
sonic parameters could be shifted ar-
fificially o produce the most pleasing
effect per a given listening environ-
ment, i.e., aliving room vs. an auto inte-
rior. That's what the Sonic Emulator
described in this article does. It gives
you, the listener (whether in your car,
living room, or elsewhere) the choice of
the best seats in the house.

Bucket Brigade Update. The heart of
the Sonic Emulator is a current-produc-
tion, relatively new Reticon bucket bri-
gade IC. For those not familiar with such
IC5s, a bucket-brigade device (BBD) is
basically a long shift register capable
of creating time delays of an analog
signal within certain bandwidth limits.
The shifting clock, which becomes a
multiplexed component of the output
waveform, is then filtered out to recover
a delayed replica of the original input.
There are three IC’s in the Reticon series
used in this project; the RD5106, RD5107,
and RD5108. The sample-stage ccunts
of those IC’s are 256, 512, and 1024 re-
spectively.

Aside from the different counts, and
hence the different delay times (see
Table 1), the three IC’s are identical. In-
deed, because of their similar pinouts,

; 1ﬂ24t&ﬂ512-
2048 10 1.024
4055!!32&43'

the user can select the time delay most
suited to a particular application. For
example, studies have shown that a
time delay on the order of 2 to 3 millise-
conds (available using the 5108) is well
suited to a small listening areq, such as
an automobile.

in a large room, however, existing
phase delays that are already a part of
the room would severely cross-cancet if
processed with excessive delay times.
The results would be somewhat mud-
died by comparison, therefore a short-
er delay, as provided by the otherIC’s in
the series, would be warranted. Table 1
gives the number of samples per sec-
ond and the time delays of the individu-
al units.

The Sonic Emulator differs from similar
“stereo expanders” in two respects: First,
a variable phase control has been

Build
the

Sonic

added. Second, no high-passing of the
compensatory signal to the delay de-
vice (BBD) was deemed necessary to
create the effect that occurs all around
us—the natural combing effect of the
listening environment that emphasizes
certain frequencies while attenuating
others, no matter where we are.

How the Emulator Works. Looking at
the schematic diagram shown in Fig. 1,
the left- and right-channels are fed to
op-amp U1-b through decoupling net-
works, consisting of R2 and C3, and R3
and C4, respectively. The gain of that
stage, which acts as a difference am-
plifier, is set by R2, R3, R6, and R7 at
— 6dB, and with the output being equal
to L-R.

The combination of R1, C7, C19, D3,
D4 make up the bias supply rail to all

Give your home or

automotive stereo
system the sound
quality that makes
going to concerts so
enjoyable.

Emuiator

BY CHADWICK PRYSON
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Fig. 1. At the heart of the Sonic Emulator is a bucket-brigade device (U4, one of a series
of 510X devices), which is used 1o place delay in the audio signal, thereby expanding
stereo imaging to produce concert-hall-like effects.

the op-amps and to.the emitter of Q1,
which is configured as a buffer stage.
The resistor-capacitor combination of
R8 and C8 serves a two-fold purpose; it
acts as a load when the unit is by-
passed, and it decouples the BBD's bias
voltage.

Power for the RD510X device—U4, a
variable-state shift register—is supplied
fo pin 8 (the +V terminal) through re-
sistor R10. Resistors R11 and R12 provide
an adjustable bias voltage, which is ap-
plied to pin 6. The left and right audio
signal from U1-bis also fed to pin 6 of U4
through R8 and C8.

Resistor R13 is used to set the internal
bias for the bucket-brigade device
(U4). With R13 connected as shown, the
circuit is configured to accommodate
RD5108, and should have a value of
15k. For the 5106, R13 should have a
resistance of 100k and be connected
between pin 5 and ground (in parallel

with C12). When U4 is the RD5107, R13 is
not needed, and should be omitted.
Capacitors C9—C14 are used as clock
bypass capacitors.

A 2-MHz (maximum) clock generator
and divide-by-two delay clock driver are
formed by U3 (a dual 4013 CMOS D-type
flip-flop). A resistor network, consisting of
R14, R15, and R16 comyprise an adjusta-
ble voltage-divider that is used to vary
the voltage applied to a voltage-con-
trolled osciliator (VCO) consisting of Q2,
D1, D2, C15, R18, and R19. Resistor R17
serves as a pull-down.

Delayed audio from U4 is present on
pin 4 along with clock transliations,
which are filtered by a second-order
filter, consisting of R20, R21, C16, and
C17. Transistor Q1 is configured as an
emitter-follower buffer, and biased to
the common rail by R22. The output of
Q1is decoupled by C18, and fed to the
inverting input of U1-a through R23, R24,

and R25; R24 (a 50k potentiometer)
serves as a caN control. A portion of Q1's
output bypasses U1-a and is fed directly
to the inverting input of U2-a, which
provides an inverted replica of the in-
put signal. With the values shown for
R26 and R27, U1-a’s gain is set at unity.

The inverted output of U1-a results in
a delayed R —L signal, which is routed
through R30, where it is summed with
the left-channel source—producing
an L+ (R—L) signal—which is fed to the
inverting input of U2-b (the right-chan-
nel output).

The delayed signal is simitarly routed
(around U1-q) to the inverting input of
U2-a (the left-channel output) through
R29 where it, too, is summed with its
complement (the right-channel
source), thereby producing an R+
(L~ R) signal. Resistors R33 and R34 set
the gain of the left and right output
stages at slightly more than 6 dB.



Capacitors C20 and C21 decouple
the output stages from the power sup-
ply, while two RC networks (consisting of
R35 and C22 for the left channel, and
R36 and C23 for the right channel) pro-
vide final clock filtering and load pro-
tection.

Voltage regulator US is used to pro-
vide a constant 12-volt power source
for the operation of the circuit, while C1
and C2 are used to remove any ripple.
The input to U5 should be at least 14
volts, and should be well filtered. The
two-volt headroom in the source volt-
age will account for losses in the reg-
ulator—which will be somewhere
around two volts.

It is possible to power the Sonic Emu-
lator from less than 12 volts, but the de-
lay-line “window” tends to close up or
roll off at the extreme ends of the pHAsE-
control setting. Rebiasing will adjust that
condition to a point, and introduce
minimum distortion. In some auto in-
staliations, it may be necessary to add
a hot-line filter to reduce alternator
effects.

Construction. Due to the nature of this
project, it is recommended that the cir-
cuit be built on a ground-plane
printed-circuit board. The template for
such aboardis shownin Fig. 2. Forthose
who have no desire (or lack the ability
or the facilities) to produce their own
board, one can be purchased from the
supplier listed in the Parts List.

Once you've obtain the necessary
components, construction can begin.
Using Fig. 3 as a guide, start by installing
IC sockets at all positions where IC’s are
indicated, except U3. Install the jumper
connection that runs beneath U3 and
then install the socket for that IC. Next
install the remaining jumpers. After all
IC sockets and jumper connections
have been installed, the sockets can
serve as reference points, making lo-
cating the proper positions for the ather
components a bit easier. Note: Resistor
R13 is shown in the parts-placement
diagram (Fig. 3) as a dashed line. That
unit (if needed) should be tack sol-
dered to the appropriate points on the
solder side of the board.

Once all components have been in-
stalled on the board, prepare the en-
closure that will house your project. The
author’sunit was housed in a small met-
al enclosure (GC Electronics part
number 16-130), measuring about 4%e
(W) by 3% (D) by 1%e (H) inches. Prepa-
ration of the enclosure requires that
several holes be drilled in the front and

3 INCHES

jl‘f 4 INCHES "

Fig. 2. A ground-plane printed-circuit board is recomriended 1o use a for this project to
eliminate the high-level clock pulses that might be present in the circuit. The printed-
circuit template shown here is for such a board. You can etch your own or one can be
purchased from the supplier listed in the Parts List.

OUTPUT INPUT
SR Ji
J2
L

= e
Ja Vi
R j L T R ? .
|
-C22- | 19 | |

C1
R36 R|35 ,R4 l R|5 a3 R2 a -

J5 J3
-C23- | |

R16

PHASE INSULATED WIRE JUMPER

Fig. 3. Using this paris-placement diagram as a guide, begin assembly by installing I1C
sockets at all positions where IC’s are indicated, except U3 . Install the jumper connection
that runs beneath U3 first, and then install the socket for that IC. After all IC sockets and
Jumper connections are in position, install the rest of the components—resistors,
capacitors, transistors. IC’s, elc.
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SEMICONDUCTORS

Ql. Q2—2N3904 general-purpose NPN
transistor

Ul, U2—LF353 dua! low-noise op-amp.
integrated circuit

U3—4013 dual D-type flip-tlop,
integrated circuit

U4—Reticon RD510X series bucket-
brigade device, integrated circuit (see
text)

U5—ECG950 12-volt. 100-mA, positive-
voltage regulator. integrated circuit
DI, D2—IN914 general-purpose. small-

signal. diode
D3. D4—5.6-volt, Ya-watt, Zener diode
LEDI—Jumbo red light-emitting diode
w/panel mount

RESISTORS

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

R1—47-ohm

R2-R5, R33. R34—100.000-ohm

R6, R7. R28, R31, R32—47,000-0hm

R8. R9—1000-ohm

R10—4700-ohm

RI11—100.000-ohm trimmer
potentiometer

R12—820,000-0hm

R13—15,000- or 100,000-ohm (see text)

L.

PARTS LIST FOR THE
SONIC EMULATOR

R14—39.000-ohin

RIS. RI8. R20, R21—10.000-ohm

R16—100.000-chm lincar potentiometer
(Mouser 3ICNSO1)

R17. R22—2200-ohm

R19—27 .000-ohm

R23.R26. R27. R29, R30—22.000)-
ohm

R24—50,000-ohm linear potentiometer
(Mouser 31CQ405)

R25—3900-ohm

R35, R36—470-ohm

CAPACITORS

Cl—22-pF 25-WVDC. tantalum

C2—10-pE 16-WVDC, tantalum

C3-C10. C12, Ci4, C19—0.1-pF,
ceramic-disc

Cl. CI3—10-pF 16-WVDC, tantalum

C15—I10-pE. NPO, ceramic-disc or
Mylar

C16—.001-pF polystyrene

C17—.0022-F, polystyrene

C18—10-pF 16-WVDC., electrolytic

C20. C21—2.2-puE 16-WVDC.
electrolytic

C22. C23—.01-pE ceramic-disc

ADDITIONAL PARTS AND MATERIALS
Si—Push-on/push-oft DPDT switch (GC

F*

. 4A |
Ty me
[Eiefelsmeia
et

B

Fig. 4. Here are the front- and rear-panel lavouts for the enclosure used by the author 1o
house lus protorvpe unit: A shows the templaie jor front-panel layout and B is the rear-

panel lavour.

Electronics 35-491)

JI—2.1-mm DC power jack (Mouscr
16PJ0O31)

J2-J5—RCA phono jack PC-mount type
(Mouser ME161-4216)

Printed-circuit or perfboard materials.
enclosure (GC Electronics 16-130). IC
sockets. knobs, wire, solder,
hardware, elc.

Note: The following items are available
from Chadco Enterprises, PO Box
5872, Knoxville, TN 37928: A partial
kit containing Reticon IC (U4, please
specify version), etched, drilled, and
silk-screened printed-circuit board,
case. and all hardware (except IC
sockets). plus RI1, R16. R24, SI.
J1-J5 for $30.00, plus $2.50 for
shipping and handling; printed-circuit
board only. $7.50. plus $1.25 S/H.
The bucket brigade devices are priced
as follows: 5106, $7.50, plus $1.25 S/
H; 5107, $11.50, plus $1.25 S/H; 5108
$19.50, plus $1.25 S/H. Tennessee
residents please add 7.75% sales tax.
No personal checks accepted, payment
by money order only. Please allow 6
to 8 weeks tor delivery

rear panels of the enclosure to accom-
modate the panel-mounted compo-
nents. The author’s front- and rear-
panel layout is shown in Fig. 4.

Check your work for construction er-
rors—solder bridges, cold solder joints,
improper orientation of the compo-
nents, proper seating of the IC’s, etfc.
before sealing the project in its en-
closure. If all seems as it should be, and
if a DMM is handy, take a resistance
reading from the output of U4 to
ground; any reading of less than about
5k should be considered suspicious. If
all is okay, you are now ready to move
on to the next phase of construction.

Finishing Touches. The next step is to
ensure that the circuit components
(where necessary) are properly biased.
The easiest and most-accurate meth-
od of handling that task is with an os-
cilloscope; preferably a dual-trace unit.
A sine-wave-signal source (100 to 200
mV at 1 kHz) would also be helpful, but
you may be able to accomplish the
task without one, provided that you can
do an input comparison with the
source you are using.

Connect one scope channel to the
center wiper of the can control (R24)
and set it to 10 o'clock. Set the scope

(Continued on page 100)




Designing

Unless you plan to build a

perpetual motion machine, a

knowledge of power-supply
design is a must. Here we

present what you'll need
to know.

Il electronic circuits require
A some source of power, yet the

power supply is often the most
overlooked and least understood part
of a project. A power supply not only
converts an AC line voltage into the DC
voltage and current that a circuit
needs, but it protects the circuit from
line noise and any erratic voltages that
might be entering the supply. For that
reason, if for no other, it's important to
understand how supplies function.

This article will explain the principles
of power-supply operation and con-
struction using practical circuits as ex-
amples. The article will also cover
important power-supply limitations,
safety practices, and conclude by de-
scribing some interesting features
found in many supplies.

A Typical Supply. Power supplies
come in many shapes and sizes, with a
vast selection of options and conitrols,
but all supplies, no matter how com-
plex, can be broken down into five
functional building blocks: the AC input,
the transformer, the rectifier, the filter,

and the regulator. Figure 1 shows a
biock diagram of a typical supply. Lets
examine each of its sections in detail.

Due to differences in household cir-
cuitry, AC line voltage applied to the
input leads of a supply can range from
105 to 125 Vims in the United States, or
210 to 250 Vims in Europe. A supply will
operate correctly as long as the input
voltage remains in some reasonable
range. If the AC line voltage falls too
low—such as on a heavily loaded AC
circuit—the supply might not be able to
sustain its rated DC output voltage and
current to a load.

Conversely, if the AC line voltage is
too high—such as if you were close to a
power substation or were on a lightly
loaded AC line—the supply will pro-
duce more than its rated DC output, or
overheat and destroy the regulator cir-
cuit (if it is a regulated supply). It is al-
ways a good idea to check the line
voltage before connecting a power
supply to be sure that the input voltage
falls within the proper range. A "buck/
boost” transformer can be used to cor-
rect high or low line-voltage problems.

Power-Supply

Cireuits

Fuses can provide protection against
excessive current flowing into or out of
the supply. A fuse is nothing more than a
fine wire encapsulated by a glass or
plastic tube that is placed in series with
acircuit. Increasing current will raise the
temperature of the wire link. When cur-
rent exceeds the fuse rating, the result-
ing heat will melt the link and break the
path cf current, protecting the supply.

Circuit breakers are switches that au-
tomatically open themselves in the
presence of excessive current to pro-
tect a circuit. Inside one, a trip sensor is
connected in series with the breaker
(switch) contacts. As long as current re-
mains below the rated value, the
breaker contacts remain closed. If cur-
rent exceeds the rated value, the sen-
sor will open the breaker contacts,
which will stay open until the breaker is
physically reset. Some breakers react
instantly to small increases in current,
others have a built-in time delay that
will allow the breaker to trip only after a
significant current surge.

Transformers. A transformer is used to
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Fig. 1. This block diagram of a tvpical regulated power supply makes its most commonly
used sections apparent. Note, however, that the regulation stage is not required for all

circuits.

convert the AC line voltage into a high-
er or lower AC voltage. A transformer
operates on the principle of “"magnetic
coupling”—varying line voltage ap-
plied to the primary windings will gen-
erate a strong, varying magnetic field

primary. However, if the secondary volt-
age is stepped down by a ratio of 3:1,
the secondary current will be stepped
up by a ratio of 1:3. If the secondary
voltage is stepped up by 4 times, the
secondary current will be stepped

down one quarter. That's because
there can never be more power (volt-
age x current) coming from the sec-
ondary than is entering the primary. In
fact, there will always be less power
available at the secondary than ap-
plied to the primary—exactly how
much less will depend on the efficiency
of the fransformer.

A power supply might use either a
step-up or a step-down device de-
pending on the particular application
for the supply. For an average supply, a
step-down transformer is the most com-
mon. High-voltage power supplies,
such as one used to fire a carbon-diox-
ide laser, require a step-up transformer.
This article, however, will deal only with
step-down transformers.

A transformer should be chosen
based upon the secondary voltage
and current required. [t is always a
good practice to add a 50% safety
margin when specifying the second-
ary’s output current to guarantee that
the supply can meet the power de-
mands of the anticipated load. For ex-
ample, if the supply must produce an
output of +12 VDC and provide up to
2-amps DC while operating from a 117-
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that in tum sets up an alternating cur-
rent in a secondary winding. That prin-
ciple is often called “inductive coup-
ling.” Direct current can not be coupled
through a transformer since its current,
and thus its magnetic field, is always

STEP- DOWN
_H—| VLDAD
Vex
constant.

TRANSFOMER [ SECONDARY
“PRIMARY e T
3 RMS
.
The AC voltage at the secondary ter-

minals depends on the ratio of primary- A
to-secondary windings. For example, if
the primary and secondary coils have
an equal number of windings, the turns
ratio, as its called, of primary-to-sec-
ondary windings would be 1:1, and the
secondary AC voltage will equal the 02
primary AC voltage. If the primary has > M
twice the number of windings as the

secondary, the turns ratio would be 2:1

and the secondary AC voltage would T3
be half of the primary AC voltage. The STEP DOWN

i« sai TRANSFOMER
transformer is said to be a step-down SRIMARY | T SECONDARY

fransformer. 03 01
If the secondary has twice the wind- 110 VAC

ings of the primary, the turns ratio would & ===
be 1:2, resulting in a secondary AC volt- ) VPKJ
age twice that of the primary. So the LaAD
fransformer is a step-up transformer. :
Current is also “transformed”, but in | 0
an inverse fashion: If AC voltage is
stepped down in the transformer, the
current is stepped up by that same pro-
portion, and vice versa. For a 1:1 turns
ratio, the current at the secondary (like
the voltage) will be the same as the
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Fig. 2. The schematic of the half-wave rectifier (A) indicates just how few parts go into
one. The full-wave rectifier (B) provides cleaner DC but it uses only half the secondary
voltage at a time. The full-wave bridge rectifier (C) provides full reciification and uses the
Sull secondarv voltage.



volt line, choose a transformer with a
117-VAC primary and a secondary
winding rated for about 12.6 Vims (or
about 252 Vrms if you use a center-
tapped transformer, which we’ll discuss)
and 3 amps (2 amps x 1.5), current
output.

Rectifiers. The rectifier stage converts
the secondary AC voltage into a pulsat-
ing-DC signal. Even though the voltage
output of the rectifier varies greatly, its
polarity doesn’t change, thus the term
“pulsating DC”.

Rectifying stages are often com-
posed of semiconductor-diode net-
works or discrete solid-state bridge-
rectifiers. There are three classic rectifier
circuits used in power supplies. The half-
wave rectifier is the simplest and most
direct type of circuit (see Fig. 2A) since it
requires only one diode and no center
tap on the fransformer secondary. The
major disadvantage of the half-wave
rectifier is that only one haif of the sec-
ondary AC voltage is rectified, which
ieaves a gap between pulses. That re-
sults in a lower average output voltage
and g, higher amount of AC (or ripple)
riding on that output. For that reason, a
power supply containing a half-wave
rectifier isnt suitable for heavy loads.
Half-wave rectifiers are almost never
used in commercial power supplies.

Full-wave rectifiers are a signfficant
improvement over half-wave dasigns
(see Fig. 2B). In one, two diodes allow
both halves of the secondary AC voit-
age to be rectified into pulsating DC.
with almost no time delay beween
pulses, the ripple is drastically reduced
and the average DC voltage output is
steadier and can support heavier
loads. One drawback of the fullwave
rectifier is the center-tapped trans-
former reqguired to provide a ground
reference for the circuit. It increases the
wiring complexity a bit and allows only
one half of the secondary AC to ap-
pear at the rectifier output at any time.
For example, if the transformer second-
ary of Fig. 2A is rated at 12 Virms, a
pulsating 12 VDC will appear at the
load as shown. If the same transformer
is used in Fig. 2B, the use of the center
tap as a ground will cut the voltage
appearing on each diode in half, so
that with the same 12 Vrms center-
tapped secondary, only a pulsating 6
VDC will appear at the load. The cen-
ter-tapped transformer used with such
a circuit must have a secondary volt-
age that is twice the desired output
voltage. A 24 Vrms transformer would

FILTERED DC
{LIGHT LOAD)

FILTERED DC
(HEAVY LOAD)

VOLTAGE

PULSATING
DC
0 TIME

Fig. 3. As vou can see, when pulsating
DC is filtered insufficiently the troughs
between peaks deepen. Using the right
capacitor for the right job is a good motto
to learn from this.

be needed for Fig. 2B to provide the
desired puisating 12 VDC.

That confusion can be eliminated by
using a bridge rectifier circuit (Fig. 2C).
The bridge network provides full-wave
rectification of the secondary AC volt-
age, as well as its own ground refer-
ence so there is no need for a center-
tapped transformer. The full secondary
AC voltage applied to the bridge net-
work will appear as pulsating DC at the
bridge output, soif 12 Vims is applied to
the bridge, pulsating 12 VDC will be
available at the rectifier output. Bridge
rectifiers are found in more expensive
unregulated supplies, and in almost all
types of regulated supplies.

The two most important factors in
choosing rectifiers are the forward cur-
rent (offen denoted If) and the peak
inverse voltage (or PIV). The [f is the max-
imum current that can flow through the
diode in the forward-biased, or con-
ducting state. It should at least equal
the maximum expected load current
plus 50% for safety. For example, a sup-
ply built to provide 2-amps DC should
use diodes with an I of 3 amps (2 amps
x 1.5). The PIV is the maximum voltage
that the diode can stand in the reverse
bias, or off state. It should be at least
twice the peak secondary voltage plus
an additional 50% as a safety margin.
For a transformer with a 24-Vrms sec-
ondary, the peak voltage is 24 Vrms X
1.414, which is 34 volts peak. The mini-
mum PIV should then be 84 volts or
greater (100 PIV is typical for a rectifier
diode). Do not worry about high PIV rat-
ings; diodes that can carry heavy cur-
rent almost always have high PIV
ratings. As long as the ratings are higher
than required diodes will work properly.

Filters. Power-supply filters smooth
out pulsating DC to form a somewhat

Glossary

Boost/Buck Transformer—A muiti-
tapped transformer used to correct
high or low variations in line voltage
to maintain the optimal AC line volt-
age

Derating—Reducing the rating of the
supply output current as the am-
bient temperature around the sup-
ply increases. Derating is usually
needed when the ambient tem-
perature at the supply exceeds 50
deg C.

Efficiency—The ratio of power output
to power input, usually expressed as
a percentage.

EMI (Electro-Magnetic Interference)—
Electrical noise or any sporadic Sig-
nal that might be radiated or con-
ducted into a circuit and cause
abnormal operation.

Operating Temperature—The tem-
perature range that a supply will op-
erate within and still maintain its
rated output voltage.

Line Regulation—The ability of a
power supply to maintain its rated
DC output as the AC line voltage
changes.

Load Regulation—The ability of a
power supply to maintain its rated
'DC output as the Load current
changes.

Ripele—The AC voltage component
appearing- on the output voltage of
the power supply, usually expressed
in peak-to-peak voltage.

Stability—The change in output over
time while line voitage, load, and
ambient temperature remain the
same.

Inrush Current—The initial surge of
current into a supply to charge the
filter capacitors when the supply is
first turned on. .

steady DC output. The effects of the
pulsating DC can still be seen in filtered
output in the form of an AC ripple riding
on steady DC. Often an electrolytic
power capacitor, usually with a value in
excess of 1500 pF is used to form the
filter. A power capacitor is basically an
eneigy-storage device that will charge
to the peak voltage of the pulsating
DC. The charged capacitor will dis-
charge slightly to provide energy to the
load in-between pulses. The amount of
discharge that occurs between pulises
depends on the value of the capacitor
and the current drawn by the load. If
the load is heavy, more current will be
required and the filter will discharge
more fully between pulses. That causes
a larger amount of ripple to appear at
the output (see Fig. 3). A lighter load will
draw less. current, resulting in a much
lower ripple.

Several capacitors might be placed
in parallel to increase the value of the
filter capacitance. Additional capaci-
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Fig. 4. Although this Zener-based
regulator works fine. it has a drawback:
the diode will probably blow out if the
load is removed.

tance will reduce the ripple in the DC
output by allowing more energy stor-
age between pulses. More energy will
then be available to sustain a load and
that will reduce the degree of dis-
charge between pulses, so ripple will
be lower. Use caution when the filter
capacitance becomes more than
10,000 nFAtthat level, the inrush current
fo initially charge the fiter when the
supply is first turned on might be great
enough to blow the AC input fuse. High
capacitance also tends to hold a
charge that can become a shock haz-
ard. To reduce the possibility of a shock,
a high value “bleeder resistor” should
be added in parallel to the network. A
1- or 2-megohm resistor is. usually a
good value; not enough load to draw
significant current, yet it will slowly dissi-
pate any energy remaining in the filter
when the supply is turned off,

Choose aworking voltage for the ca-
pacitor that is about 50% above the
peak voltage of the pulsating DC that
feedsit. If a 12-VDC filter is fed by pulsat-
ing 12 VDC, the peak voltage of the
pulses is 12 x 1.414, or 17 volts. After
adding a 50% safety margin, the work-
ing voltage of the capacitor should be
26 WDC (17 x 1.5).

The amount of ripple voltage can be
measured easily by placing an AC volt-
meter across the DC output. Ripple can
then be read directly in Vims. In a well-
filtered supply operating at full load
current, the ripple voltage should not
exceed 0.1% of the AC input voltage.

Unregulated supplies are used in ap-
plications that do not require a precise
voltage control, such as driving relays,
solenoids, and lamps.

Regulators. Regulators allow a very
precise control and adjustment of the
DC voltage output. By adding a reg-
ulating circuit after the filter network,
ripple might be almost completely
eliminated through a wide range of
loads.

The simplest regulator consists of a
Zener diode and a current-limiting re-

sistor, as shown in Fig. 4. The unregu-
lated voltage from the output of a filter
stage is fed into the resistor-Zener
“clamping” circuit in order to regulate a
voltage down to that used to drive
some load. Any Zener diode with a volt-
age rating less than the unregulated
input voltage can be used. Resistor R,
will dissipate the extra energy and help
reduce the unregulated voltage to the
desired level. The value of R, depends
on the voltage drop across it (the dif-
ference between the unregulated volt-
age and the regulating voltage of the
Zener), and the current that must be
provided to the load.

Forinstance, if an unregulated supply
produces 12 volts that must be reduced
0 10 volts, then the resistor has to drop 2
volts. If we know the maximum load cur-
rent is 1 amp, then by Ohms Law, the
resistor’s value has to be 2 volts/1 amp,
or 2 ohms. The power dissipated by R, is
also related to the load current; In this
instance, the power dissipated by R, will
be (1amp x 1 amp} x (2 ohms), or 2
watts. Itis also a good practice to add a
50% safety margin fo that value, so R,
should be a 2 ohm resistor that can
dissipate 3 watts.

A fuse is usually placed in series with
the Zener. That is to protect it from carry-
ing the full load current if the load
should accidentally be disconnected.
Normally, the load will take most of the
current flowing through R;. The remain-
ing current will flow through the Zener.

Integrated-circuit regulators, such as
the 7800 and 7900 series, are good
alternatives to Zener regulators. The “in-+
telligence” built into a three-terminal
regulator (or TTR) will compare the out-
put voltage to an internal reference
(see Fig. 5). Any difference causes the
current flow to change atthe pass tran-
sistor. That works to keeps the regulated
output voltage constant for any given
load. Capacitors C1 and C2 act as ad-
ditionat noise filters to help eliminate
any high-frequency noise or ripple en-
tering or leaving the TTR.

Voltage drop and load current are
also important in the choice of a TTR.
The unregulated input voltage must ex-
ceed the regulated DC output by sev-
eral volts in order for 7800- and 7900-
series regulators to function property.
Tables 1 and 2 list the input and output
voltages for each 7800 and 7900 de-
vice. The load current should not be
greater than 1 amp when using them.
The great advantage to using TTR'S is
their tolerance to changes in the load.
A load might be completely removed
from the power supply without any
damage to the reguilator.

Heat sinks should be attached to reg-
ulator IC's when power dissipation is ex-
pected to be greater then 1 watt. Mica
insulators are used to electrically isolate
the reguiator from the metal of the heat
sink. That reduces the possibility of any
short circuits to the heat sink, and is
necessary when the regulator must be

| : 7800 - SERIES REGULATOR

|

T

. CURRENT
: SOURCE

CONSTANT-

THERMAL

SHUTDOWN q_ ;

STARTER oc
circulT [~ REF

AAA

PASS . |
TRANS{STOR

'o ey
G| commoN 0
REFERENCE
© LEAD c2
I —¥ t : e
] ]
\*\/_/
UNREGULATED REGULATED
VOLTAGE OUTPUT VOLTAGE
IN 0
LOAD

Fig. 5. This block diagram of a 1ypical TTR doesn't really give one the feel for the level of

complexity normally found in such devices.



mounted to the metal chassis of the
enclosure. Thermal grease should be
used on both sides of the mica insulator
o guarantee a good flow of heat away
from the regulator. If a regulator is ex-
pected to dissipate more than § watts,
the supply enclosure should be thor-
oughly vented to allow free air flow in
that area. Above § watts, the regulator
should also be mounted to the chassis
within the enclosure. Heat kills inte-
grated circuits; proper mounting and
cooling is very important to ensure the
long, reliable working life of the reg-
ulator.

Load regulation can be calculated
by measuring the DC output of the sup-
ply with no load (V). then measuring
the DC output of the supply under full
load (Vg ). The voltage output of a well-
regulated supply under full load should
drop no more than 1% from the no-
load output voltage. If Vi, =24 VDC
and Vg, =23.8 VDC. the difference is 0.2
VDC., or 0.83% (that's 0.2/24) regulction,
which is within regulator limits.

Negative Output. Once a transformer,
rectifier, filter, and regulator are in
place, a simple, single-output regu-
lated power supply is formed. But there
are also several other features that can
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Fig. 6. To ger multiple voltage outputs
from a power supply vou simply have 1o
piggv-back the regulators provided tae
other components can handle the
additional current requirements.

be added to improve the versatility of
the supply.

For example, negative-output power
supplies can be made. The polarity of a
power supply is determined by the rec-
tifier network. Each of the rectifier ap-
plications discussed so far have been
for a positive voltage output. Anegative
output can be obtained by simply re-
versing the direction of each rectifier
diode, and the poiarity of the filter ca-
pacitors. The reversed diodes will pass
the negative half of the secondary AC
voltage to produce a negative, pulsat-
ing DC to feed the filter network. The
filter capacitors are reversed because
the polarity of the output is reversed.

The rule to remember is that the
positive electrolytic lead should always
be connected to the "more positive”
part of the circuit. So in a negative sup-
ply, the plus lead goes to ground be-
cause that is at a higher or more-
positive voltage than the output. The
component values for the rectifiers and
filter components would be deter-
mined in the same way as they are for a
positive supply, except a negative volt-
age regulator (ie. one from the 7900
series) should be used.

Muitiple Outputs. A second output
voltage can easily be added to a
power supply by tapping into the fil-
tered DC to provide voltage for a sec-
ond regulator (see Fig. 6). The extra
current drawn by a second load (1) will
add to the current drawn by the origi-
nal load (1,), which will put a greater
strain on the transformer, rectifier, and
filter. Find the total current (1) by adding
the maximum expected load currents
for each output. Choose a transformer
with a secondary that can handle the
value of |, plus a 50% safety margin.
Use rectifier diodes with an |, equaito
l, plus 50%. and a PIV that is twice the
peak inverse (or reverse) voltage plus
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Fig. 7. You could actually construct the variable-output power supply shown here. 1t can
supply your workbench with 1.25 10 12 volts DC.

TABLE 1—VOLTAGES FOR
7800-SERIES REGULATORS

Part Requlated | Minimum
No. Output Input
780¢ 5.0 Vdc 7.3 Vdc
780¢€ 6.0 Vdc 8.4 Vdc
780¢€ 8.0 Vdc 10.5 Vdc
781C 10.0 Vdc 12.5 Vdc
7812 12.0 Vdc 14.8 Vdc
7815 15.0 Vdc 17.8 Vdc
781& 18.0 Vdc 21.0 Vdc
7822 24.0 Vdc 27.2 Vdc

TABLE 2—VOLTAGES FOR
7900-SERIES REGULATORS

Part Regulated Minimum
No. Output Input
7905 -5.0 Vdc ~7.4 Vdc
7906 - 6.0 Vdc -8.4 Vdc
7908 — 8.0 Vdc —-10.5 vdc
7909 —9.0 Vdc —-11.5 Vdc
7912 —12.0 Vdc —14.6 Vdc
7915 —15.0 Vdc -17.8 Vdc
7918 —18.0 Vdc —-21.0 Vdc
7924 —24.0 Vdc —27.2 Vdc

50%. You'll have to select the fitter ca-
pacitors to provide extra energy at a
workirg voltage that is twice the peak
voltage of the secondary AC plus 50%.
The use of heat sinks on both regulators
is highly recommended.

Variable Output. Every three-terminal
regulator requires a common terminal
to act as a reference level for the input
and cutput voltages. In a fixed-output
application that terminal is usually con-
nected to the supply ground. Some
regulators can reference a voltage
above ground that will offset and adjust
the output voltage of the device. The
LM317 is an example of an adjustable
power regulator ideally suited for use in
variable supplies. Figure 7 is a sche-
matic diagram of an adjustable power
supptly using an LM317 regulator.

The apJ pin of the LM317 is connected
to a variable voltage-divider network
formed by resistors R1 and R2. As the
value of R2 is increased, the reference
voltage on the apJ pin rises, that in turn
will raise the DC output voltage from
the LM317. Check the regulator’s ap-
plication notes for the equations you'll
need to determine values for the re-
sistor network. The output voltage
range for the circuit shown is from 1.25
VDC up to the limit set by the value of
R2. Voltage output can not be adjusted

(Continued on page 102)
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days and function generators offering such a feature

are most likety to be found among the more expensive
units. The Audio Sweep/Burst Generator described in this arti-
cle is inexpensive to build, and can produce sine waves that
cover the entire audio range. It can also be made to auto-
matically sweep the audio spectrum; provide variable duty-
cycle pulses; and provide a variable linear ramp.

Tone burst generators are something of a rarity these

Build
an

Audio
Sweep/

Description. The Audio Sweep/Burst Generator has three
modss of operation—continuous, burst, and sweep—and
each mode has two freguency ranges; from 20 Hz to 2 kHz
and from 200 Hz to 20 kHz. There Is also a frequency control
that allows you to adjust the output of the circuit to anywhere
within those limits for the burst and continuous-output modes.

The dial markings for the manual control are almost lin-
early spaced, eliminating crowding of the frequencies af the
high end and that helps considerably when laying out the
dial itself. The sweep is linear and the dial's range markings
were selected to mesh with the grid markings of an osclllo-
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scope so that you'll know what frequen-
cy is where once you've adjusted the
oscilloscope controls properly. For ex-
ample, on the low range, each verfical
line except the leftmost, will be at 200
Hz infervals, and the end will be on the
rightmost line at 2 kHz. If your scope has
the five short hash marks between ma-
jor lires, you'll have a sweep broken
into segments of 40 Hz. That gives a very
useful expanded view of the low end of
the spectrum. The high range uses the
same setup, but all frequencies are ten
times higher.

The sweep and bursts both are auto-
matically recurring signals with an ad-
justable "dead-time.” The dead-time
has three ranges and an adjustment for
fine control. Burst-time can range from
as little as 1 millisecond to more than 15
secords. That gives a burst containing
20 cycles at 20 kHz or 1 cycle at 1 kHz.

The circuit is designed tfo start with a
positive alternation, but occasionally it
may start with the negative alternation.
An adjustment to the dead-time will
usually eliminate that if it's objectiona-
ble. Since the burst time and sweep
fimes are the same, a 1-milllsecond
sweep is possible, even though imprac-
tical. The sweep time can be some-
thing more than 15 seconds. The best
sweep time will be the slowest that your

oscilloscope can match (perhaps 10
seconds, or more, when the scope’s
sweep is not in its calibration mode).

The output impedance of the circuit
is 600 ohms, with an output level thats
varied from 0 to 2.5 vo'ts peak-to-peak
into a 600-ohm load, or twice that with
no load. The sweep signal can be
heard when the outpul is connected to
an 8-ohm speaker, particularly when
set to the 300 Hz to 2 kHz range.

The sync output is used to initiate the
sweep of an oscilloscope, and is the
same +12-volt pulse that creates the
dead-time; the frequency and duty cy-
cle can be varied via the pead nMe and
BURST-IME CONtrOIS.

Theory of Operation. A schematic
diagram of the Audio Swesp/Burst
Generator is shown Fig. 1. At the heart of
the circuit is an XR2206 function-gener-
ator (U2). The output frequency of U2 is
determined by the amount of current
applied to pin 7, througkh transistor Q3
(which acts as a voltage-to-current
converter). When the circuit is set fo the
CONTINUOUS OF BURST modes, a voltage is
applied to the base of Q3 through the
wiper of R33 (a linear pofentiometer)

When Q3’s bias voltage is zero, Q3 is
cut-off and no trigger is applied to pin 7

of U2, sc it does not oscillate. But when a
positive bias of few millivolts is applied
to the base of Q3. the transistor turns on
(pulling pin 7 low), causing U2 16 oscli-
late at either 2kHz or 20 kHz, depending
on which timing-capacitor bank
(C15-C18 or C19-C22) is selected.

Each liming-capacitor bank consists
of four capacitors of equal value; with
the values shown, the capacitance of
the two capacitor banks are .04 wF and
0.4 uk The cutput of U2 at pin 2 is a sine
wave that can be varied from about
DC to rcughly + 6 volts, which is fed to
U7-a (half of an LF354N dual op-amp).
The output of U7-a is fed to the non-
inverting input of U7-b through a simple
voltage-divider/Level control, consisting
of R38 and R39. Resistor R40 sefs the
sine-wave cutput impedance at nearly
600 ohms [and may, or may not, be
included, as the builder wishes).

Two monostable multivibrators, U1-a,
U1-b, are coniigured as an oscillator
whose output is used to provids the
timing signals for the dead-time and
burst (or sweep) time function. The @
outout of each monostable is fed to the
falling-edge input of the other. The tim-
ing for U1-b is provided by C8, R15, and
R16. Timing for U1-a is handled ty ca-
pacitors C2 through C7, which are



If you are into audio-electronics
design and repair, but your budget

won’t cover an expensive,

commercial-grade signal source,
why not upgrade your electronics
workbench with this build-it-
yourself audio-signal generator

BY JOHN WANNAMAKER

Burst Generator

charged via Q4. Transistor Q1 acts as a
constant-current source.

The charge stored in the iming ca-
pacitor is discharged as a lirear ramp,
which is fed o the non-inverting input
of U3. Op-amp U3 buffers the discharge
voltage, so that it maintains linearity
when it is later adjusted for proper am-
plitude (via R20) and offset (via R24).

Transistor &2 assures that ihe timing
cagacitor discharges 1o near ground
potential and remcins that way during
the dead-time.

When R34 has been adjusted, R33
(FreQ. aDUST) can supply a proper volt-
age variation to the base of Q3 (via
R17) for the desired frequency cover-
age. Once the minimum and max-
imum voltage is knewn, the romp is ad-
justed so thatit covers the identical volt-
ages and, therefore, sweeps the same
frequencies as the manual adjustment.

Constructiom. The authors profotype
of the Audio Sweep/Burst Generator
was assembled on a printed circuit
board, measuring 472 by 2%e inches.
The foil pattern for that printed-circuit
board is shown in Fig. 2. You can either
etch your own boaid from the pattern
provided or purchase one from the
supplier listed in the Parts List.

Ncte that the patterninFig. 2 shows a
small notch in the heawvy copper frace
near U8. That notch was necessary in
the author’s prototype so that the line
cord could be connected to the front-
panel mounted rower switch (S5). Once
you've obtained the board and all the
compbonents construction can begin.
An important word of caution; not all
4538s are equal. Onlv those bearing
the "BCN” suffix should be used in this
project (note a 1453¢ is the equivalent
to a 4538; the suffixes of the IC part
number are the important considera-
tion in this project).

Stert by installing IC sockets at the IC
location shown in Fig. 3. Installing the
sockets first allows them to be used as
reference points so that the proper po-
sitiors for the other cormnponents can
be easlly located. Affer installing the
sockets, install the resistors and the ca-
pacitors, and then the transistors; do
not install the IC's at this point. In assem-
bling the circuit, thera are two places
where you might want tomake substitu-
tions. both of which will make frequen-
cy-range adjustments ge smoother. The
first is fo substitute an upnght multi-turn
trimmer for the single-tum unit used for
R34. The second has fa do with fixed
resistors R31 and R32, which are in series

with rreQ apJust R34. Pads have been
placed so that a 2K upright multi-turn
unit can replace both resistors.

Without that, the value of R32 must be
determined by trial and error, because
not all 78M12 regulators will regulate to
the same value; there is a *0.5-volt
tolerance associated with those units. A
0.2-volt rise above the ideal 12.00 volt
value will increase the high-end fre-
quency of the x10 range by 400 Hz.
Even with the suggested mutti-turn units,
obtaining the desired frequency will be
an iffy proposition since each unit af-
fects the other. For that same reason, a
20-minute warmup is recommended
so that any thermal changes that affect
the voitage will have settied down.

A ccnvenient ground point (TP1) may
be installed to be available from both
sides of the board. Enlarge the hole in
the big round pad near one end of U2
and insert a length of #14 solid copper
wire until about one-half Inch sticks out
below the bottom. Solder and then cut
to leave a simiiar length on the foil side.
TP2 can be a small loop of hookup wire.

Once all of the on-board compo-
nents have been installed, connect
lengths of hook-up wire to the board at
the appropriate points—4 or § inches
each should be enough—and tem-
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PARTS LIST FOR THE
AUDIO SWEEP/BURST
GENERATOR

SEMICONDUCTORS

U1—CD4538BCN. CMOS dual
precision-monostable. integrated
circuit (see text)

U2—XR2206, function-generator,
integrated circuit

U3. U4, US, U6—CA3I40E, op-amp.
integrated circuit

U7—LF353N wideband. IFET-input,
op-amp, integrated circuit

U8—T78M12, positive 12-volt, .5-mA,
voltage regulator, integrated circuit

U9—T79Mi2. negative 12-volt. 100-mA,
voltage regulator. integrated circuit

QI—2N2907 or 2N2905 general-
purpose PNP transistor

Q2. Q3—2N4401 general-purpose NPN
transistor

Di. D2, D3—IN9i4, general-purpose
small-signal diode

D4, DS—IN4001, I-amp. 50-PIV.
general-purpose rectifier diode

LEDI—T-1-3/4 red light-emitting diode
w/panel mount

RESISTORS

(Al resistors arc Ya-watt, 5% units,
unless otherwise noted.)

R1, R30-—2200-0hm

R2—100,000-0hm

R3. R20, R24, R35—10.000-ohm
trimmer potentiometer {s-inch
square)

R4—3900-ohm

RS. R15—100.000-ohm potentiometer,
linear taper

R6. R34—500-ohm trimmer
potentiometer, (¥-inch square; R34,
see text)

R7—50,000-ohm trimmer potentiometer,
(¥-inch square)

R8. R14, RI8, R31—1000-ohm

R9. R10, R12——4700-0ohm

R11—39.000-0hm

R13. R16, R17, R19, R21. R22. R25.
R26, R27. R38—10.000-0hm

R23—22,000-ohm

R28—15,000-ohm

R29. R36, R37—47,000-ohm

R32—6800-0ohm (see text)

R33—1.000-ohm potentiometer, linear
taper

porarily connect the other erds of
those wires to their respective off-board
components. When that's done, put the
board to the side; the next step is to
prepare the enclosure that will house
the circuit.

Preparing the Enclosure. The au-
thor’s prototype was housed in a rather
small plastic enclosure of about 5% by
5% by 274 inches (available from Radio
Shack as part 270-250), but any plastic

R 39-—10,000-ohm potentiometer. linear
taper. w/SPST on/off switch (S5)
R40—560-0hm

CAPACITORS

Cl—0.1-pF, ceramic-disc

C2, C3—0.1-pE low leakage. ceramic-
disc

C4—0.05-pE low-leakage ceramic-disc

C5—0.01-uF, low-leakage ceramic-disc

Ce, C7, C10—3.3-uE 35-WVDC,
tantalum

C8—0.33-uF ceramic-disc

C9—33-pF 16-WVDC, radial-lcad
electrolytic

Cl1—68-pE ceramic-disc

CI12, C13, Cl4, C23. C25—10-pF, 16-
WVDC, radial-lead electrolytic

C15. Cl6, C17, C18—0.01-pE 1%
precision ceramic-disc

C19, C20. C21, C22—0.1-pF 1%
ceramic-disc

C24—2200-pE, 25-WVDC, radial.
electrolytic

C26—1000-pE 25-WVDC. radial,
electrolytic

SWITCHES

S1. S2—Miniature SPST, center-off
toggle

S3—4P3P rotary

S4—Miniture SPDT toggle

S5—SPST (part of R39) tee text

ADDITIONAL PARTS AND MATERIALS

Ti—12.6-volt. 300-mA, step-down
power transformer

JI, J2—RCA panel mount phono jack

F1—0.25-amp fuse

Printed-circuit or perfboard materials.
enclosure (Radio Shack 270-250), IC
sockets, knobs, line cord, fuse holder,
hook-up wire, solder, hardware, etc.

Note: A printed-circuit board for the
Audio Sweep/Burst Generator is
available for $15.75 (ppd.); from John
Wannamaker, Rt. 4, Box 550.
Orangeburg. SC 29115; payment by
money orders only; South Carolina
residents, please add 5% sales tax.

or metal enclosure of sufficient size can
be used. Assuming that you've decided
to house your unit in the same case, the
small slot (mentioned earlier) cut in the
board will be necessary to feed the
power lines through to the power switch.

Prepare the enclosure fo receive the
panel-mounted components. You'll
need to drill 10 holes of various sizes to
accommodate the switches, potenti-
ometers, and phono jacks. An addi-
tional four holes are also drilled in the

An expanded view of the frequency-sweep
signal output by the Audio Sweep/Burst
Generator. The signal starts (left) at a
relatively low frequency (left). and
increases at a rate determined by the
operator, as the generator’s output is
swept through the audio spectrum.

The Awdio Sweep/Burst Generator can
produce many signal patterns; shown here
is a sine-wave burst followed by a deud-
time period, which is follow by another
burst.

rear panel: two for T1s mounting hard

ware, and the others for mounting F1's
holder and a feed-through hole for the
line cord.

Begin by making a tracing of the out-
line of the front panel area (you'll need
two; cne will be used for a front-panel
drill guide layout, and the other you wilt
later prepare as the front-panel dial
with interval markings and control 1a-
bels). Within the parameters of the
trace. make circles at the points where
the panel components are to be
mounted:; it will necessary to allow suffi-
cient space between components for
the front-panel dial markings.

Once the drill guide (fracing with the
panet layout) is complete, tape or tack-
glue the drill guide to the front panel of
the enclosure, and drill holes through
the guide and panel, using an appro-
priate sized drill bit (Gbout ¥a to % inch).

Next drill holes at any convenient or
desirable location on the rear panel of
the enclosure for the rear-panel
mounted components. Mount the
power transformer (T1) to the rear panel
along with a three-terminal soldering
lug strip (barrier block), using T's mount-
ing hardware. Install F1's fuse holder
and a grommet in the line cord's feed-
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Fig. 2. This printed-circuir template was used by the author to produce his prototype unit.
This pattern can be copied 1o a printed-circuit slug (unetched PC board material) to

N
produce vour own board.

through hole. If you have a strain relief
of the proper size to accommodate the
line cord, use it instead of the grommet.

Feed the line cord through the chas-
sis, and connect one lead of the line
cordto the fuse holder and tie the other
line-cord lead to the barrier block. After
that, finish wiring the off-board, power-
supply components into the circuit.
Now let's return to the front panel of the
enclosure.

Inthe prototype, the paper tracing of
the front panel was laid out with hand-
written dial markings and the lettering
typed on. Copies were then made to
getrid of any correction blemishes. The
final (blemish-free) copy was laid face
down and its back sprayed with yellow
paint. After drying, the copy was taped
down flat to the front panel face up
and two coats of polyurethane were
sprayed on. An X-acto knife blade was
then used to cut out the holes with the
driled panel below acting as a guide.

The Mook switch, S3, need only be a 2-
pole unit, but a 4-pole switch is easier to
find and will readily index to match the
panel markings. A moderately small
switch will be necessary here, since it is
sO close to an inner plastic protrusion
(assuming that you've selected the
same case as the author). Because the
switch might have to be rotated for best
fit, it might not be possible to use the
“flat” side of the switch shaft to key with
the screw in the knob.

Checkout. An oscilloscope and a fre-
quency counter will be needed to

check out the circuit's operation. If a
counter isn't available and your scope’s
time base is accurate, you can get by
using it alone.

First remove the rear panel of the en-
closure for safety—it has exposed wires
carrying 117 volts AC—and wrap it in
something to protect yourself. As you
adjust the circuit trimmers and probe
around, be careful of the voltage atthe
contacts of S5 (the power switch) on the
front panel.

No chips should be inserted until the
power supplies are checked out. Apply
power momentarily as you check the
output of the regulators (U8 and U9) for
the proper DC voltages; U8 should
have a positive 12-volt output, and U9
should be at negative 12-volts. Using an
oscilloscope, check the ripple content
of the regulator outputs; ideally, there
should be none. Any problem will most
likely be a backwards diode or reg-
ulator, one of the several filtter capaci-
tors that are spread throughout the
board, or a solder blob.

If everything seems okay, keep
power applied for several minutes and
then check the tabs of the regulators for
overheating. They should be barely
warm; if the circuit, thus far, seems to be
functioning properly, proceed to the
next step in the checkout procedure. If
not, check your work to find out why.

Next, remove power from the circuit
and wait for the charges on the capac-
itors to decay. The discharge of the ca-
pacitors can be hurried along by
placing a direct short across them. In

factthat's a good habit to get into when
servicing equipment that has recently
been under power (personally, | make
sure the capacitors are discharged,
even when | have no knowledge of the
equipment having been recently un-
der power).

Once the charges have been bled
off, insert U1 and U3 in their respective
sockets, and power up the circuit. Set
the BURST-TIME RANGE selector (S1) to high,
the surst-nve control (RS) to mid-range,
the Dpeap-TME RANGE swifch (S2) to high,
and the peap-tMe control (R15) to mid-
range. Adjust the BursT-iME trimmer (R3)
to mid-range.

Now set your oscilloscope for a DC
input of 2V/div (2-volts-per-division).
Using the scope’s AUTO-TRIGGER control,
adjust for zero volts to be on the bottom
graticule line. Adjust the sweep for
10ms/div., positive (+) slope triggering.
Connect the scope ground to the cir-
cuit ground. Connect a one-to-one
probe to the snve output (J1) of the Au-
dio Sweep/Burst Generator. Adjust the
scope’s triggering level (as needed) to
display a positive 12-volt pulse of rough-
ty 17 ms. Adjust the surst-ivE trimmer (R3)
until two pulses can be seen. ff no pulses
are observed, U1 is not oscillating.

Next adjust the generator’s BURST-TIME
control (RS) for the closest pulse spac-
ing. Adjust the peap-ive control (R15) for
the narrowest pulses (both should be
fully CCW). Adjust the scope for 1 ms/div,
and readjust the surst-ive trimmer (R3)
so that the spacing between pulses is 1
millisecond or just a hair less. The pulses



shouid be 3- to 4-ms wide. There s nO
adjustment for pulse width; that's deter-
mined by C1 and R16.

Observe TP2 near U3. Scope trigger-
ing may have to be adjusted. Ramps of
1 ms in duration, separated by a zero-
volt time of 3 to 4 ms should be seen.
The ramp should start at almost exactly
zero volts and have a linear rise to
about + 8.5 volts. The surst-Me control
should be able to extend the ramp to
more than 25 ms. it may be more con-
venient to trigger the scope with a
negative slope.

Particularly observe the ramp for lin-
earity by holding a straight paper-
edge against the CRT. Any non-linearity
will be due to a leaky CS, or any other
leakage path attached to pin 2 of U1.
Note: If you try to observe the ramp
anywhere along the pin-2 line, the
scope will create non-linearity.

Disconnect power, and bleed the
capacitors by shorting them out. Once
that'sdone, insert U4, U5, and U6, Set the
mope switch (S3) to the sweep position.
Adjust the scope input for 1V/div. Adjust
ramp-LeveL trimmer (R20) and RAMP-OFFSET
trimmer (R24) to mid-position. Connect
the scope probe to the end of R17 fur-
thest from Q3.

Again restore power to the gener-
ator, and connect your scope to the
circuit, with the scope set to auto-trig-
ger until the scope is triggered on a
ramp-like waveform (which may have
clipping at either the top or bottom).
Adjust the ramp OFrser trimmer (R24) so
that the ramp starts at + 0.5 volt. Switch
the scope to 0.5V/div for better ac-
curacy, but make sure that zero volts is
still on the bottom line. Adjust the ravp-
tevee trimmer (R20) so that the ramp
peaks at + 3.2 volts. Those are prelimin-
ary adjustments and will be done
again.

Disconnect power, bleed the capac-
itors, and insert U2 and U7 in their re-
spective sockets. Set the front-panel
sNE-LEvEL control (R39) to mid-range. Set
the rreq-ADJUST potentiometer (R33)
about ¥ clockwise. Set the SINE-RANGE
switch ($4) x 10, and adjust R34 (the rrea
trimmer) to mid-range. (If you've used a
multi-turn trimmer as suggested, set R34
at about its mid-range point). Adjust the
SINE-OFFSET Trimmer (R35) to mid-range.

Adjust the snape timmers (R6 and R7)
to mid-range. Set S3 fo the conmnuous
mode, and adjust the scope to 0.5V/div,
with the scope set to auto-rRicer. Adjust
the trace position so that zero volts is on
the middle line of the CRT (be very pre-
cise). Set the scope-sweep rate to 10us/

div, and for just this test only, select AC
input. Again, check that zero volts is
dead on center.

Connect the scope probe to the siNe
output jack (J2). Restore power, and ad-
just the scope’s triggering as needed
until you see a sine-like waveform. Ad-
just R6, R7 alternately for the best sine-
wave shape, taking intfo account that
precisely equal positive and negative
alternations (areas and peaks) should
appear on their side of the zero-volt
line.

Adjust the siNe-LEvEL control and the
scope’s time base to your best advan-
tage when shaping the waveform. A
good shape is definitely possible, but
there may be a very small irregularity
near the peaks of the output waveform;
that's a peculiarity of the XR2206 IC.
Keep the same setting for the next step.

Switch the scope back to DC input
while observing the output at sine output
jack J2. The waveform will shift away
from the zero-volt axis. Judging as be-
fore, adjust the sINe-OfrseT trimmer (R35)
so that the waveform is again precisely
centered about the zero-volt axis. That
completes the offset adjustment.

Now select continuous mode, and
connect a frequency counter to the
generator's sne output and its ground to
ground. Set the front-panel FREQ-ADJUST
contrat for the lowest frequency on the
x 10 range (that should be fully CCW).
Adjust R34 to mid-range. The counter
mightindicate 100 Hz or more. Verify the
frequency by checking the time of one
cycle on the scope, convert the time
into seconds, and divide into 1.

Be sure that the scope’s timebase is in
the ca.. position. (Use this method if a
counter is not available or as a check of
the counter since some indicate dou-
ble afrue low frequency. Check against
the scope for at least 95 percent
agreement)

Adjust free trimmer (R34) for a fre-
quency anywhere befween 185 and
195 Hz; that may be a delicate adjust-
ment. Pad space is provided to allow
the use of an upright multi-turn trimmer
R34 if you have trouble. On the scope,
the time of one cycle at 190 Hz is about
5.2 milliseconds.

if you have shut the unit off for any
length of time, allow for a 20-minute
warmup. Vary the front panel FreQ-ADJuST

£\ LEDT
BURST N/
DEAD TIME
TIME ___MED _RANGE
RiSy|  HIGH St
[o]
lOVF;I_70 —o o—lswszp
R6
‘| o || e il pmas lg —R27
49 R29 —R21-
£9 " el 1
-C4_

SINE

17VAC
PL1

Fig. 3. Here is the parts-placement diagram for the foil pattern shown in Fig. 2. The wise
way to begin assembly is 1o install IC sockets at the appropriate locations on the board.
and then use the sockets as reference poinis 1o the proper positions for the other bourd-

mounted componenis.
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In the author's prototvpe, low-profile trimmer potentiomeiers were used for the internal
adjustments to the circuit, however, vertically mounted, multi-turn units can be

substituted.

control fully CW for the highest frequen-
cy on the x10 range in the conmnuous
mode. An acceptable frequency is
anywhere between 20,020 Hz and
20,220 Hz. If not, the value of R32 (6.8k)
must be lowered to increase frequency
or raised to decrease frequency. If trial
and error is too tiresome, pads have
been provided for replacing both R31
and R32 with a 2k upright multi-turn
frimmer.

Whichever you choose, the highest
frequency on the dial shouid be about
20120 Hz and the lowest about 190 Hz.
Adjusting either end affects the other.
Adjustments must be repeated until
both ends are acceptable. When the
X 10 range is correct, the x 1 range will
be also. Disconnect the counter.

The automatic sweep must be ad-
justed to cover the same range as the
FREQUENCY dial. Adjust the scope for DC
input, 0.5V/div, 2ms/div, auto trigger, and
place the frace so that zero volts is on
the bottom line of the oscilloscope dis-
play. Connect the probe to the end of
R18 nearest to Q3. Rotate the Freq AbJusT
control fully CCW, then fully CW, and
note the minimum and maximum volt-
ages as precisely as you can (it never
quite goes to zero).

Now switch to S3 to the sweer mode.
Adijust the scope triggering as required
to observe the ramp now applied to
R18. Adjust the ramp-OFFseT trimmer (R24)
so that the ramp starts at the lowest
voltage previously noted. Adjust the
ramP-LEVEL trimmer (R20) for the peak to

Here is the author’s finished prototype unit; note the close spucing of the front-panel
mounted controls. The locations of the controls in relation to each other is unimportant,
and the dial markings of the individual controls must be determined by the builder.

just reach the maximum voltage noted.
If the ramp starts too near zero, it will
have a noticeable curve just as it is be-
ginning. There will be a little irregularity
here even when adjusted properly. That
completes all adjusiments.

Now we must check the burst and
sweep functions. Trigger the scope from
the sync output (J1), using negative-
slope triggering. Select the surst mode
and set the Freq-abJust control fully CCW.
Observe the sine output (J2). Adjust the
scope asnecessary o see that the surst-
TIME and DEAD-TIME controls work properly.
A burst containing many sine waves,
one or a part of one sine wave should
be attainable, followed by 4 ms to
about 3 seconds dead-time.

Adjust for a burst that just about fills
the graticule (left to right) when using
2ms/div, then switch 1o the sweer mode.
Although that setting is too fast for any
practical sweep and will cause the first
cycle to be badly distorted, it should be
easy to see the frequency increase
from left to right. Also check it on the x 1
range. That completes the checkout
procedure.

Using the Sweep Properly. The slow-
est sweep speed will be the best since
the sine wave will undergo the least
distortion. That will be awkward with a
conventional scope and you may wind
up tracing on the CRT with a grease
pencil.

Adjust the scope for the stowest
sweep possible, taking it out of the ca
mode if necessary. That will be about 10
seconds for most scopes. The sweep
should start a little to the right of the
leftmost graticule, exactly one-half of
one small hash mark. On the x 10 scale
of the generator, that's the equivalent
to where 200 Hz should be since the first
hash mark has to represent 400 Hz. Ad-
just the surst-TME control so that the
sweep ends exactly on the right-most
line where 20 kHz should be. The same
arrangement applies to the x 1 scale
where all frequencies are ten times less.

When you display the frequency re-
sponse of your device under test, there
will be a mirror-image response curve
also. Position the display downward so
that the bottom graticule line splits the
two halves and the distracting mirror
image is mostly off the bottom of the
CRT.

The generator is fairly versatile for
such a simple-looking smal unit and its
easy enough to use. But see if you can
come up with some unique use for
those tone bursts. |
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Serene Machine

MC2-DREAMACHINE. Produced by:
Light & Sound Research, inc., 6991 E.
Camelback Road, Suite C-151, Scot-
tsdale, AZ 85251. Price: $329.

Since the 1950°s and *60’s, research 1as
been conducted on what the brain is doing
when the body is observed to be in a par-
ticular state. It has been found that at lcast
four distinct states of brain activity. dis-
cernable by low-frequency electrical
waves generated by that organ, can be de-
tected. Those states (and the frequencies
typical of them) are:

Beta (13 Hz): Wide awake. talking, driv-
ing, working

Alpha (8-12 Hz): Meditation, eycs-clased
state

Theta (4-7 Hz): Creative, ‘‘super-learn-
ing” state

Delta (1-3 Hz): Deep sleep

Over the past twenty years it has also
been determined that the brain can be
stimulated into producing waves of those
frequencies, thereby inducing the mental
states associated with them. The stimuli
are simple. external ones—Ilight and
sound. The MC2-Dreamachine marketed
by Light & Sound Research is a simple
device that claims to be able to induce the
beta, alpha, and theta states of mind and
thus be used “as a tool to guide the user to
a state of deep relaxation to enhance cre-
ative visualization, self-development,
spiritual explorations, or any of the other
consciousnesses associated with deep re-
laxation or meditation.”

To be honest, we’re not especially inter-
ested in spiritual exploration, creative vi-
sualization (whatever thar is), or other
concepts of that ilk. We're not even into
healing crystals—the only crystals into
which we put our faith are the 3.1415975-
MHz color-burst ones in our TV sets and
those that keep our computers and digital
watches running. However, we are inter-
ested in finding ... shall we say ... “non-
toxic, non-destructive, and legal’" ways of
unwinding. The MC2-Dreamachine
looked as though it might be worth a try if
the mystical mumbo-jumbo were peeled
away.

There’s not much 1o the device. The
heart of the unit is a small box not much
larger than the Touch Tone pad mounted on
its top. Into the box you plug a set of stereo
headphones and someihing that looks like
it used to be pair of dark designer sun-
glasses. The “glasses™ have a pair of red
LED’s mounted inside eachi lens, pointing
al your eyes. After making sure that the
unit’s wall-plug adapter is piugged in
(there’s also a rechargeable battery pack
available as an option for portable use—
say, relaxing or indulging in spiritual ex-
plorations while on a transcontinental
plane trip), you settle yourself in a com-

- TURN-PAGE £OR CONTENTS .

fortabie spot, punch in a number from one
to zero on the keypad to select one of the
ten preset programs, don the phones and
‘‘glasses," and close your eyes.

As the program goes into motion the
LED?’s start to flash and you start to hear a
string of low-pitched beeping tones that
seem to echo through the phones. As the
program progresses, the repetition rate of
the tones and flashes (which you can easily
perceive through your closed eyelids)
slows and so, supposedly, does the fre-
quency of your brain waves as they syn-
chronize with the external stimuli.

(Continued on page 8}
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Wishful Thinking

SOUNDESIGN MODEL 3836 AM/FM
CLOCK RADIO WITH CASSETTE
PLAYER. Manufactured by: Soundesign
Corp., Harborside Financial Center,
400 Plaza Two, Jersey City, NJ
07311-3962. Price: $32.95.

Do you remember the fairy tale about
the farmer and his wife who were granted
three wishes by a passing fairy, or a magic
fish, or some such thing? The farmer.
being hungry at the time. expressed his
desire for a sausage to eat. Bingo!, one
appeared on the table. His wife berated
him for his foolishness in wasting one of
their precious three wishes on something
as trivial as a stupid sausage—really laid
into him—and the farmer, still hungry and
now enraged beyond reason, screamed at
his shrew of a wife, ‘I wish that sausage
was stuck on the end of your nose!”

Bingo!

The third wish. of course, was used to
get the sausage off the end of the farmer’s
wife’s nose. The moral of the story is prob-
ably that “You get exactly what you wish
for, so be very careful how you phrase it.”
(Either that, or “Don’t marry a shrew.”
Maybe both.)

Out where we live, there’s only one ra-
dio station worth listening to, at least as far
as we're concerned. And it usually has
good music to fall asleep to. There’s a
catch, though. The station goes off the air
at midnight and if we don't hurry up and
fall asleep on schedule, there’s nothing left
to fall asleep ro. The solution? Wouldn"t it
be nice to have a clock radio with a cassette
player built in? That way we could provide

our own “falling asleep music” anytime
we wanted it.

Well, we wished for a clock radio with a
cassette player in it, and that’s precisely
what we got. Soundesign, whose products
ycu may have come across in department
or large chain stores, has a product that fits
the description to a “T"": the Model 3836.
This little cube-shaped lullaby machine
includes an AM/FM clock radio and a
cassette player. It doesn't have much else
to offer, though.

‘The only frill on the model 3836 is the
cassette player; everything else is strictly
utilitarian. The monophonic (of course)
AM/FM radio works OK; indeed, al-
though it takes a second or so to come up
to speed (probably resulting from a cut-to-
the-bone-to-keep-costs-down power sup-
ply) its sensitivity and selectivity are good
and we didn’t even need to fully extend the
wi‘e antenna that’s attached for FM use.
Thz quality of the audio is nothing to write
home about—the unit uses a single three-
inch side-mounted speaker—but it’s ade-
quate for falling asleep to and waking up
by. The mechanical slide-rule-style dial
was accurate enough, although it has no
light and in a darkened bedroom you have
to (une the radio by ear rather then by
setting the frequency on the dial.

The large (Y2-inch) red-LED 12-hour
clock display is easily legible, although we
had trouble remembering which of the lit-
tle red dots at the side of the display indi-
cated Am/PM and which indicated that the
alarm was set in the dark. There's no way
of adjusting the brightness of the clock
display, but if you're in the habit of sleep-
ing with your eyes closed it shouldn’t both-
er you. A backup timekeeping function is
powered by a 9-volt battery, which you



supply. Should it be called into play. the
clock will continue to run for eight to ten
hours (unti! the battery gives out) although
the display will not be active.

The alarm can be either a **buzzer” (ac-
tually a ““beeper™) or the radio. The cas-
sette player is only for falling asleep to.
The volume of the alarm beeper is fixed at
“LOUD,” and that of the radio alarm is the
same as what you fall asleep to. That may
be a source of trouble for people who like
to be lulled to sleep quietly but who need
something with a bit more volume to be
awakened. We were pleasantly surprised
when we found that we did awaken to the
radio’s quiet morning murmurings. A
“snooze” feature allows you to catch an
extra eight or ten minutes of sleep in the
morning atter being awakened by the
alarm, and the alarm automatically resets
itself for the next day when you turn it off
in the moming. The falling-asleep part of
the clock radio allows you to have up to an
hour of lullaby before it turns off. That,
however, applies to the radio only.

The cassette player, although it did play
cassettes, was something of a disappoint-
ment. We record our own, and use a good
quality high-bias tape and Dolby-C noise
reduction. The 3836's cassette player has
no provision for anything other than stan-
dard-bias, no-noise-reduction-at-all, re-
cordings. That made ours sound a little
thin and screechy. A tone control could
have smoothed things out a bit, but there is
none.

Worse is the fact that while you can play
or fast-forward a cassette, there is no provi-
sion to rewind it. If you are in the habit (as
we are, and it’s one we should get out of) of
stopping a tape partway through. you're
going to have a problem when you put that
tape on to fall asleep by. You either have to
get out of bed and go rewind it on another
cassette player, or turn it over to the side
that you don’t want 10 listen to. fast-for-
ward it to the end, and then flip it back to
the side you want. We'll grant that this
player is intended for less-than-profession-
al purposes, but no rewind? Come on,
Soundesign!

Also missing from the player is a timer.
You start the tape from the beginning (or
wherever you happen to be if you don’t
want to fast-forward it back to the begin-
ning) and it runs until the end. at which
time the player shuts off. If you're still
awake then and need more music, you have
to open the cassette compartment. turn the
cassette around, and press the PLAY button
again. At least you're at the beginning of
the side when you do that. The 3836 does
not allow you to wake up to taped material .

Well. you get what you ask for. We
wanted a clock radio with a casselte player,
and that's what we got. The clock worked.
the radio worked. and the cassette player
played cassettes. For a list price of less
than $33 we suppose you could not wish
for much more. [ ]
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Dauphin de

Siecle

DAUPHIN LAPPRO-286 LAPTOP
COMPUTER. Manufactured by:
Dauphin Technology, Inc., 1125 E. St.
Charles Rd., Lombard, IL 60148. Price:
$3495.

Several years ago we wrote a book on
the then-brard-new subject of laptop com-
puters. When we began the book there
were only two of them: oae from Radio
Shack, and one from NEC. both built on
the same Kyocera chassis. They had eight-
line. 40-column L.CD screens and. if you
chose to expand them alt the way. could
have 32K of RAM. A proprietary operat-
ing system was included in ROM, as were
a rudimentary word processor. communi-
cations program, and interpreted BASIC.
Radio Shack’s version of the system also
had a 300-baud modem built in, as well as
two additional utilives in ROM. If you
wanted to save programs or data externally.
you did so using an audio <assette record-
er. By the time we had firished the book
there were about a dezen manufacturers of
laptops. IBM includzd, tussling for their
share of that promising market.

The rush to fill the void has slowed
somewhat. but has not stopped entirely.

The newest company to enter the field. and
one devoted exclusively to laptops, is
Dauphin Technology, a startup firm lo-
cated far away from Silicon Valley in LLom-
bard. Illinois. Its initial product is the
LapPR(0-286 computer, one of the first of
which we were able to obtain for review.
Because it was one of the first of its kind,
the computer we received contained some
of the design flaws that are seemingly inev-
itable in first-off-the-line products. We
hope you'll understand this, and keep in
mind the fact that Dauphin, too. is aware of
the problems and is working to eliminate
or correst them.

Two of Dauphin’s big selling points for
the LapPRO-286 are its relatively low
price of $3500. and what you get for that
price. Dauphin claims that the features
bui t into the LapPRO-286 cannot be
found elsewhere for much less than $5500,
two-thousand dollars more than it is charg-
ing A orief survey of the market shows
that to be pretty much the case. Here's
some of what we got as standard equip-
ment with our LapPRO-286:
® £(0285 microprocessor with socket for
802&7 math coprocessor
® Backlit, 25-line by 80-column. Her-
cules-compatible LCD
® One megabyte of RAM (640K plus
360K user-configurable as either EMS or
EXT—sxpanded or extended memory)

(Continued on page 5)
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Of Koss, of Koss

KOSS JCK/300 KORDLESS INFRARED
STEREOPHONE. Manufactured by:
Koss Corporation. 4129 North Port
Washington Avenve, Milwaukee, WI
53212. Price: $275.

We, as a society, do not do too much of
our music listening through headphones
... yet. We prefer to ase loudspeakers that
leave us unencumbered. However, as the
Walkman Generation grows and comes
into its own, headphone listening is be-
coming more acceptable and more wide-
spread. Part of the appeal of that way of
listing to music may fie in the way in which
sounds are perceived through a set of
phones, and part may be the beginning of a
social movement thatrecognizes that loud
MUsIC is not to evervone’s-taste and that
there is a way to enjay it without disturbing
those around you too much.

Finally, in a world having a population
of over 6.1 billion people, headphonre lis-
tening, with your own “‘personal” music
coming straight into your ears, allows you
to build a barrier between yourself artd
everything else. We do not say that is a
good thing, but like & or not it’s happen-
Ing. as you can easily see on any mass-
transit vehicle, or even by observing the
young skateboarders careening about the
parking lots in the twilight, each equipped
with his own personal music system.
(About forty years ago social-/science-fic-
tion author Ray Bradbury wrote a story in
which most of the populace walked about
with little seashell-shaped earpieces stuck
in their ears. listeningto what they poured
forth and oblivious to the world around
them. How sad. And now prophetic.)
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Be that as it may, let’s now snap our-
selves back to reality and examine the Koss
JCK/300 cordless (or kordless in Koss'
parlance) stereophone. It’s not for
skateboarding. The JCK/300 is a high-
quality circumaural headphone set intend-
ed for serious listening while iiberating
you from the trailing cable that makes at-
home headphone use such an annoyance.

The term '‘circumaural’® means
“around-the-ear,” and refers to the fact
that cushions on the carpieces fit against
the skull around :he ears rather than just
against the ears, as do the foam cushions
used in open-air designs. The advantages
of that are twofold, First, the path between
the transducer and ear is unobstructed,
ensuring that there is no absorption of
sound at critical frequencies; it all gets
through to your ear Second, the cushion
forms a seal and makes it impossible for
sound waves to lezk into the air (as they do
rather copiously with open-air phones).
That improves low-frequency response tre-
mendously and, mcidentally: does away
with that tinny “chink-a-chink-a-chink”
that we find so imritating when we're in
close proximity tc most wearers of open-
air phones.

The sound from the Koss phones is very
good, as it should be considering that Koss
has been in the headphone business ever
since we can remember. The most im-
pressive thing to us, though, about the
phones is their nzar-total lack of back-
ground noise, or hiss, which is a problem
in some underpowered infrared headphone
systems. The JCK/300 system is anything
but underpowered. Its infrared transmitter
panel contains an array of thirty infrared
LED’s arrangedina 5 X 6 pattern. If those
were ultraviolet-emitters, we could use the
panel as a sunlamp! Actually,-by our cal-

culations the power consumption of the
LED array is only about 600 mW. Still. if
that were RF, it would be about the equiv-
alent of the output of a low-power portable
cellular phone. No wonder there’s no hiss!

The power of the LED panel ensures
very good coverage. (A considerable
amount of that seems to have been pro-
vided, in our case, by reflections from our
light-colored walls.) We could even walk
around behind the transmitter panel and
get acceptable results. And, turning our
back on the transmitter did not seem to
affect the quality of the signal. Whether
that was due to reflections in our listening
room or to the design of the infrared sensor
mounted atop the headband of the phones
we cannot say; all we know is that the
results were good no matter how difficult
we tried to make it for the system to work
well. Our only failure came when we
aimed the transmitter outside through a
window. The infrared radiation was appar-
ently refiected back inside by the glass,
and we got no reception out of doors.

Setting up the JCK/300 took a little
more effort than we had expected, but
would not present a problem to any au-
diophile in search of quality cordless-
headphone sound. A signal from your am-
plifier (or TV receiver, or other signal
source) is fed by cable to a flat box called a
modulator base, which in turn drives the
atorementioned LED panel. Koss supplies
all the necessary cables. connectors and
adapters, and input can come from a head-
phone jack or, more elegantly, from any of
an amplifier's line-level outputs such as
that used for taping. The connectors at the
amplifier end of the Koss cable allow you
to piggyback another set of RCA plugs
onto them, so you can drive both the mod-
ulator base and the tape deck (or other
device) that was originally connected to
the output jacks. There is also a mike-
input jack at the rear of the modulator base
for use in case the device to which you
wish to fisten has no means of output other
than its speaker. You are supposed to place
amicrophone (not supplied) in front of the
speaker with the volume level turned down
tow. The sound is picked up by the mike
and then amplified at the modulator base
before being fed to the transmitter panel.
We did not try that method.

The LED transmitter panel fits into a
swivel mount atop the modulator base that
allows you to aim it in the direction of your
listening position. Koss also supplies a
separate base for the panel if you want to
mount it away from the modulator. And, if
you want to extend the coverage of your
system beyond its already considerable
range, you can daisy-chain additional
LED panels, one to the next.

The modulator base has two LED’s on
it: The red one is a POWER ON indicator, and
the green one works in conjunction with a
level control on the side of the base. You
are supposed to adjust that control until the



green LED just starts to blink. That, say
the instructions. indicates the optimum
modulation level for the transmitter. In our
tests we couldn’t make the LED blink; it
stayed on all the time. However, we did not
let that hitch prevent us from enjoying the
phones by adjusting the level by ear.

The phones themselves are comfortable
1o wear, although, as is the case with all
sealed-ear designs, we found that the local
“ear-weather” got a bit humid after a
while. The phones weigh only a bit over
11% ounces (350 grams) even with the 9-
volt battery used to power them in place in
the left earpiece. The battery, we should
mention. has a working life of hetween 20
and 30 hours. Two slide switches conirol
power and mono-stereo selection respec-
tively. A small red LED indicates that the
power is on, and begins to blink when the
battery starts to run down.

A volume control is built into the right
earpiece. and controls the sound level in
hoth. We were bemouning to ourselves the
lack of a balance control on the JCK/300
when we happened to glance over the press
release on the product. Lo and behold. it
talked about a dual knob volume control
on the unit, which allowed the sound levels
of the left and right channels to be adjusted
independently. When we looked, there it
was. When we scrutinized the instruction
sheet, there it wusn’t. Sometimes reading
the instructions isn't enough! Being a
member of the press docs have its advan-
tages.

If you are a devotee of circumaural-de-
sign headphones and want the quality for
which Koss has become known over the
years in a cordless (or kordless) imple-
mentation. try the JCK/300. It's a nice st
of phones. -]

DAUPHIN COMPUTER
(Continued from page 3)

® One 1.44-megahyte 3.5-inch floppy-
disk drive

® One 40-megabyte. 28-ms, hard-disk
drive

® Two serial ports and one parallel port
® Provision for external video monitor

® Rechargeable battery plus operation
from 120 or 240 volts AC or 12-volts DC
® DR DOS operating system, Lapl.ink
file-transter software, and Alphaworks in-
tegrated software.

That's quite a bit! And it all comes in a
package weighing 16.5 pounds. battery in-
cluded, and measuring about 15 X 2.5 X
3 inches. You would expect that to offer all
that some sacrifices would have to be made
and. yes. it appears that a couple were. All
in all, though, the LapPRO-286 is a sub-
stantial product.

Most of the complaints we had with our
unit stemmed from the fact that, as origi-
nally designed, the computer did not ineet
FCC radio-frequency emissions require-
ments. and a new case had to be produced

to satisfy the law. The case currently in
production (which satisties the FCC reg-
ulations) has a number of bothersome
points about it—little things, but enough
of them to be annoying.

For instance, the catch that holds the
LCD in its closed position is awkward to
release. and the computer is ditficult to
pick up from a lying-down position be-
cause of the way the handle is constructed.
At the rear of the case. a small proj-
ection—actually. the jack for inputting 12-
volts DC—sticks out far enough to prevent
you from standing the case on its tail, as
you would want to do, say. while shuffling
along the check-in line in a busy airport.
That may be a good idea. since it prevents
you trom standing the case in what may be
an unstable position (we're not sure where
the computer’s center of gravity is), but it
also keeps you from resting the unit, even
lightly. on the floor as you move along.
That could have been remedied simply by
the addition of a couple of ruhber or plastic
feet on the back of the case. and such feet
are included on the carrying case that's
available as an option (more about that
case later).

The computer’s keyboard had a good
teel to it and, despite the somewhat unor-
thodox layout of some of the keys (which
seems to be the cuse with every laprop
we've used—a consequence of mapping
all the functions onto a keyboard of rea-
sonable size), it was quite usable. There
are no separate function keys—tunctions
F1 through F10 are activated by pressing a
key in the top row marked FUNCTION
together with one of the number kcys in
the same row. That is not as awkward an
operation as it sounds. although it does
require two hands for functions higher
than F6 or so.

The biggest problem our review model
had was with its LCD. Although the con-
trast of the screen, even with the backlight-
ing turned on. was not spectacular and we
sometimes lost the cursor (a difficulty so
common with LCD computer screens that
an aftermarket program is available to
create a large visible cursor to replace the
one that keeps disappearing). the screen
was usable under most conditions, al-
though somewhat disconcerting to watch
when scrolling rapidly. However. one
pleasant day when we chanced to take the
computer out of doors to do some work in
the fresh air we got a rude surprise. The
display seemed to develop a very annoying
tlicker, almost bad enough to induce a
form of seasickness. At first we thought it
was the heat affecting. perhaps. our eyes;
then we thought it was the heat atfecting.
perhaps, the display. tt turns out that, heat
or no, the Hercules-compatible display
that came with our unit did have 4 serious
tticker prohlem. Itis not apparent {to us. at
least) under artificial light, which is where
we’d have expected it to show up. but out
of doors it made the computer unusable

except for very short periods of time. We
spoke to Dauphin about that difficulty and
they told us that (by the time you read this
review) you will be able to order the Lap-
PRO-286 computer with one of several
displays. The others are said by the com-
pany not to flicker and to have better con-
trast, as well. Order what you like. but stay
away from the high-resolution Hercules-
compatible display it you plan to use the
computer under natural light.

Despite its weaknesses. we found a lot
to like about the LapPRO-286. For exam-
ple. the battery pack (which will power the
computer for about an hour and a half)
uses lead-acid. not nickei-cadmium cells.
That means that you don't have the
“Catch-22" situation of having to unplug
the computer when its batterics are fully
charged to prevent them from developing a
memory problem and yet insisting that
they always be kept fully charged else
they'tl run down more quickly than you
expect. Lead-acid cells like to be kept up
to charge. and by keeping the unit plugged
in you're doing them u favor by providing
them with a constant trickle charge. The
power supply will automatically conform
itself to source voltages of 120- or 240-
volts AC. at either 50 or 60 Hz, and a
separate jack is provided for operation
from an external 12-volt source—an auto-
mobile cigarette-lighter receptacle, for ex-
ample.

We also like DR DOS (the “DR " stands
for Digital Research, the software firm that
created it). which is the operating system
provided with the computer. DR DOS is an
MS-DOS 4 clone, with a few improve-
ments such as on-line help for many of the
DOS commands. The operating system
also has an XDIR command that we find
more informative and convenient than the
standard DIR command. as well as scveral
other niceties not included in MS- or PC-
DOS, such as password protection. The
manual, while not especially long, is nic-
ely intelligible.

And the computer did work as we ex-
pected it to. That's no insignificant point!

The soft carrying casc that's available at
extra cost is well worth it. Not only docs
the cartying case give you a convenient
means to schiep the computer around
comfortably over your shoulder (even 16
pounds gets heavy 1o carry around after a
while), but it also provides plenty of stor-
age space for disks. manuals. cahles. and
all the other paraphernalia you need to get
your work done on the road.

In sum, if you are willing to put up with
a little inconvenience to save a couple of
thousand dollars. we think the Lap-
PRO-286 is worth investigating. We wish
Dauphin had done more of its market re-
search before releasing the LapPRO-286
to the public. but even so. the relative
value of that computer is good. We look
forward expectantly to Dauphin’s ncw-
and-improved models.

GIZMO/Page 5 §
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The Eggs and 1

OHM CAM 32 COHERENT AUDIO
MONITOR LGUDSPEAKERS. Man-
ufactured by: Ohm Acoustics, 241 Taa-
fie Place, Brooklyn, NY 11205. Price:
$450.

The two-way speaker system designated
CAM 32 by Ol Acoustics is the middle
one of a gmoup of three sporting an unusual
design feature—a small egg-shaped pro-
tuberance projecting from the top of the
enclosure. (More precisely. the “‘egg’ re-
sembles the “bullet”-shaped housing
used for many communications micro-
phones. However, a rose by any other
name...) Inside the “‘egg” is the system’s
¥s-inch tweeter, and it is that egg twecter,
or “ET” as scme refer to it that sets the
CAM series apart from other speakers in
their price range.

Ohm claims two advantages for out-
boarding the tweeter in that fashion. The
first is that by removing it by an inch or so
from the vicinity of the main enclosure’s
surfaces and corners. diffruction effects
that can altzr and distort the high-frequen-
cy waveform are avoided. The sound waves
generated by the tweeter leave 1t and travel
straight tfrough the air to your ear without
even brushing against anything in be-
tween.

The other berefit from having an out-
board tweeter, says Ohm, is that it can be
made rotatable. That allows you more flex-
ibility in positioning the speakers in a
“real " listening zrea that may already have
furniture or other items occupying the
spaces in which the speakers would ideally
be located. The CAM (which stands for
Ceherent Aud:a Monitor) instruction man-
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ual says that by redirecting the high fre-
quencies, which are one means our ears
use to localize sound <ources. displace-
ments that may occur because of less-than-
idcal speaker locations can be offset so
that sounds produced by the system seem
to originate from the paints they were in-
teaded to.

Setting up the CAM 32's was simple
enough. Spring-loaded push-type con-
nectors (the kind with a hole into which
you insert about half an inch of bare wirc
or a banana plug, which is then trapped
tightly by a spring-loaded clamn) make
cabling easy. The egg tweeters are packed
separately in each shipping case. They are
attached at the base to microphone plugs
that plug into jacks atop the main-speaket
enclosures. That makes the ET’s rotatable.
and a rudimentary scale marked in degrees
is provided around the jacks, presumably
to make position settings repeatable. Of
course. the only indicator for that scale 1s
the somewhat pointed rear end of the bul-
let-shaped “egg™ enclosures; if Ohm had
been really serious about that they would
have come up with a more accurate point-
er. What there is is probably good enough.
though.

Ohm recommends that you set up the

‘'speakers initially with the tweeters aimed

so lines drawn through their axes cross
slightly in front of your listening pesition.
We started out that way. and found there:
was so much treble it made listening un-
pleasant. Even decreasing our amglifier’s
treble output didn’t ameliorate the situa-
tion. We next tried aiming the tweeters
away from our ears, but that didnt help
much cither. Nor did tuming the eggs so
they faced backward, completely away
from us. We sat down to think about it and.
as we gazed into space beyond the speuk-

ers. came to the realization that the
tweeters were exactly at the level of our
ears and that all their output was in the
same plane as our hearing apparatus.
Checking the manual, we saw that Ohm
recommends that the main enclosures be
atear level, which places the tweeters’ line
of fire somewhat above the head. We in-
clined our set of CAM 32’s a bit so they
fired slightly upward, and the problem
cleared up. The sound immediately be-
came more mellow and much more lis-
tenable.

We already knew that the CAM 32s had
plenty of high-frequency output. Their
bass responsc. while adequate. was not
spectacular, although we suppose we
shouldn’t expect miracles from a systein
with a 6/4-inch midrange/woofer assisted
by a ten-inch passive radiator. If you like
the egg-tweeter idea. the CAM 32 has a
big brother, the CAM 42, with an 8"2-inch
midrange/woofer and 12-inch passive radi-
ator that may provide enough bass to satis-
fy you. Or you can add a subwooter.

When we first started listening to the
CAM 32’s. we noticed an unusual eftect—
an almost unreal expansion of the stereo
soundstage . It was particularly noticeable
in the case of the announcers on our favor-
ite radio station, who sometimes sounded
as though they were speaking almost from
offstage, in the wings. “Wow!" (we
thought) **Ohm really has something here.
The phase-matching on these speakers
must be exceptional!” Of course, the sys-
tem didn’t secem to be able to localize
particular instruments very well, but who
cared with that incredible spread!

It was when we started rotating the egg
tweeters to see whether Ohm’s claims
about them were true that we discovered
what was really going on. We were run-
ning our amp in its monophonic mode to
generate a single sound source that we
could pinpoint easily, and discovered that
we couldn’t do that—something just
didn’t sound right. We checked our cab-
ling, and everything there was as it should
have been. Then, on a hunch, we reversed
the connections to one of the two speakers.
Aha! The mono sound source suddenly
took on location and when we switched to
stereo, the imaging improved tremen-
dously and the sound took on a solidity it
had lacked before.

What was the problem? Phasing. One of
the two speakers apparently had been
shipped either with connections crossed
internally. or with its insides mechanically
out of phase with those of the other. That
isn’t supposed to happen, but it did. (We
had onginally suspected the radio station
of playing phase tricks, but listening to it
in the car and on other receivers did not
produce that same spectacular effect;
that’s when we started to think the speak-
ers might be responsible.) By changing the
phase relationships in a stereo signal, all
kinds of interesting effects can be ob-



tained. For instance, sounds can be made
to seem to come from beyond the space
bound by the spcakers producing them.
Indeed, the extraction of surround-sound
rear-channel information from a stereo sig-
nal depends on the out-of-phase informa
tion contained in that signal. When we
switched around the leads to one of the
speakers, we reversed the reversed-phase
relationship and caused it to be hooked up
properly.

Now we could play with rotating the
eggs. And, as we had been told they would
be, they were effective in shifting sound
sources to compensate for our listening
position. The trick is to point the egg of the
nearer speaker away from you. and the one
on the farther speaker toward you. Since,
as we mentioned earlier, one of the ways
we localize sounds is by the intensity and
source of their high-frequency content,
hearing more high-frequency sound from
the farther speaker (and less from the
closer one) displaces the apparent center
of the soundstage. We’d always thought
that was the purpose of the BALANCE
control on our amplifier, but now we know
you can do it with speakers as well.

While we wouldn’t term the CAM 32°s
to be outstanding performers, we have to
point out that they are not outstandingly
expensive. either. Their performance is
about commensurate. with their price. and
the “ET" feature does work. If you can
use it, take a listen to these or the smaller
CAM 16°s or larger CAM 42's. &

Look Ma, No ...

Antenna

COBRA MODEL CP-482 INTENNA
CORDLESS PHONE. Manufactured by:
Cobra Electronics Group, Dynascan
Corp., 6500 West Cortiand St., Chi-
cago, IL 60635. Price: $179.95.

The companies that sell cordless tele-
phones probably do an enormous after-
market business in replacement antennas.
It’s so easy to turn around and snap off an
extended antenna against a wall or the top
of a low doorframe. Collapsing one of the
telescoping whips too energetically can
cause it to crumple like a drinking straw,
and if you drop your phone in just the right
way you can just as easily render it anten-
naless.

Besides that, antennas are a pain in the
neck to use—unless you're right by the
base unit you have to extend the antenna to
get and maintain a usable signal, and then
collapse it when you return the phone to its
cradle. And carrying around a cordless
phone with its antenna extended can be
dangerous. You could poke somebody’s
eyc out! (Ask your mother.)

Well, the people at Cobra, who’ve been
in the cordless-phone business for quite
some *ime, seem to have found a solution
to the antenna problem. They now make a
phone without one. It's called the Inrenna.
There are several phones in the Intenna
line: we chose to look at the middle-of-line
model CP-482.

Of course. the Intenna phone really
does have an antenna, but it’s inside the
handset. That’s how the phone got its
name. The base station. incidentally, uses
a conventional telescoping whip. The in-
ternal {ntenna antenna is a piece of nickel-
plated brass (we're told that Cobra experi-
mented with a number of different metals
before settling on that combination)
shaped to fit inside the upper portion of the
handset. At least, that’s the way it began;
the shape was then refined to optimize
radiation characteristics while still fitting
inside the handset shell.

Since the big difference between this
cordkess phone and other types is in the
design of its antenna, we attempted to find
out something about how the new design
works. No luck. The best we could get
from Cobra was something to the effect of
“...you have to stop thinking of antennas
in traditional linear (?) terms...” That’s
not much of an explanation. We think that
what they meant was either **None of your
business!” or “Gosh. we don’t know how
it works, either.”

In making design compromises of this
nature— "linear thinking” or not, we still
believe that a long external antenna is the
better and more efficient design—you may
have to accept certain compromises. One
of them is in the cordless phone’s range of

operation. Actually, we were pleasanily
surprised by the range we got out of the
“aniennaless” phone. While the phonz's
range was not quite as greatas that of some
more conventicnal cordless phones we‘ve
used, the range of the Intenna allowed us
sufficient latitude (and longitude) of
mosvement to roam throughout, and
around the outside of, the house—proba-
bly as far away from it as you’d normally
find yourself sirolling in the course of a
phone conversation.

We found that the orientation-cf the an-
tenna on the base unit, as well as its prox-
imity to metal objects such as lamps, had a
considerable effect on the quality of the
phone's signal. Also, Cobra warns that
you should hold the handset at its lower
end, away from the location of the intemal
antenna. If you hold it near the tap of the
hanéset, your hand will, ineffect, becoine
part of that antenna through capacitive
coupling. and you’ll interfere with the
unit’s transmission and reception charac-
teristics.

To be honest, we had a few difficulties
with the phone portion of the TP-482.
We've been extremely pleased with some
of Cobra’s other cordless phones. but the
Intenna, we're told, is produced at a dif-
ferent factory (and using different mase-
rials) from them, and the differences in
design, and maybe manufacture, show.
The incoming audio, for example, is very
“peaky,” and is difficult to listen to for
long periods. (We're told that what's heard
at the other end also partakes of the same
characteristic.) In our use of the phone.
that peakiness sometimes rendered call-
ers—especially women with heavy ac-
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cents—nearly unintelligible. and more
than once we had to switch to another
phone just to figure out what was going on
at the other end. The phone’s audio charac-
teristics also made extended conversations
something of an ordeal.

We did not care for the numeric key-
pad’s rather mushy feel. which made it
seem as though the phone were hesitating
for an instant before generating the tones
for the keys pressed. The keypad’s charac-
teristics made it impossible for us to dial a
number with the rapidity to which we are
accustomed; it was sort of like dialing
through molasses. Those with a more
positive outlook than ours might refer to
the keypad’s “soft touch™ rather than its
“mushiness.”

When taken off hook, the phone was
somewhat sluggish to respond. The delay
involved is probably only a few dozen mil-
liseconds, but that was more than enough
(o cause a problem when we were expect-
ing an immediate response. For example,
the phone took longer than we think it
should have to realize that it was oft hook.
We did not get a dial tone as quickly as we
should have, and consequently occasion-
ally got a recorded ** “you must first dial
one’ ..."" message when attempting to call
long distance. We aiso had to learn to wait
a few moments before speaking when we
picked up the phone. otherwise our first
one or two ‘‘hellos™ never made it out of
the house.

Hidden switches on the handser and
base unit allow you to select one of several
digital codes to help keep other cordless
phone users in your neighborhood from
getting into your system. In addition,
Cobra claims that when your Intenna sys-
tem is on hook (hung up), it is inaccessible
to other cordless-phone systems that
might otherwise be able to dial out on your
line and thereby ring up considerable
long-distance charges at your unwitting
expense.

What did we like aboui the Intenna
CP-482? Well, this particular intenna
model aiso includes an intercom function,
which can be used independently of the
phone line (in essence, you use the sys-
tem’s radio transmitters and receivers as a
wireless intercom link). That worked pret-
ty well, although it was subject to the same
range limitations as the phone itself. The
Intenna phones also include the now-stan-
dard memory. redial, and pulse/tone-dial-
ing features that no modern phone would
be caught dead without.

We like the idea of the Intenna system.
and, except for the peculiarities we’ve
noted, the phone worked well. We sort of
missed the *“Captain Kirk™ feeling of
being able to snap the telescoping whip
smartly out to its full extension before em-
barking on a conversation, but we cer
tainly didn’t miss snapping off that
antenna as we stepped through the hatch to
the transporter room. n
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DREAM MACHINE
(Coniinued from page 1)

And you know what? It seems to work!
We haven't tried all ten of the programs
built into the MC2-Dreamachine, but the
ones we have tried have left us feeling that
something more happened 10 us than just
half-an-hour or so of beeping and flashing.
At the end of one of the shortest programs.
which lasts fifteen minutes. we did, in-
deed. feel much more calm and clear
headed than when we began. And it wasn’t
a fluke—we could repeat the experience
(one of the tenets of the scientific method.
repeatability) any time we wanted to. The
MC2 doesn’t put you into a trance or any-
thing like that—you're always conscious
and tully aware of the world around you—
but it does seem to allow your mind to
uncoil and fiee itself from some of its more
temporal concerns, at least temporarily.
The state of mind induced by the unit is not
permanent—after a little while your brain
starts setting its own pace again. The effect
is hard to describe if you haven’t experi-
enced it; it's what you supposedly get after
practicing just about any relaxation tech-
nique—Transcendental Meditation is
what comes to mind-—except that you have
an electronic assist and don’t have to do it
all yourself.

The MC2-Dreamachine has a number of
parameters that you can adjust {from the
keypad. After you've selecied your pro-
gram and started it running, the keys allow
you to raise or lower the volume of the
sound coming through the phones, as well
as to change its pitch. Apparently. pitch is
not nearly as important as is the repetition
rate. and you can even remove the sound’s
tonal characteristic entirely, leaving a sc-
ries of hissing pink-noise pulses (not near-
ly as objectionable as it sounds). A small
control on the “glasses” allows you to
adjust the intensity of the flashing red
LED’s.

A jack on the main box allows you to
mix the output of a cassette recorder (or
other audio device) in the phones with the
sound gencrated by the MC2. Light &
Sound suggests several uses for that fea-
ture: Quiet music and “‘inspirational mes-
sages” are two of them. The theta state is
said to be a receptive state of mind. and a
catalog included with the unit lists a
number of instructive cassette programs.
with titles such as “"Mind Aerobics™ and
“Meeting Your Inner Mate.” that are
available for purchase from Light &
Sound. There are also a few more practical
titles, as well as a number that we (our
opinion, only, of course) consider (0 be
metaphysically out of bounds. The manual
also provides suggestions for scripting
your own “‘mind-movies” to teach your-
self new and improved patterns of behavior
while in the receptive theta state. We re-
stricted ourselves 1o coming up with new
ideas for Gizmo.

Should you be interestes in exploring
the MC2-Dreamachine further. here’s
what the ten preset programs are said to
do, although what works best tor you for a
particular purpose might be a differcnt
program than the one suggested. The fig-
ures in parentheses indicats the “running
time” in minutes of each program.

I (15) High energy, focusing

2 (15) Relaxation, brainstorming

3 (30) Meditation. topic tapes

4 (30) Relaxation. learning

5 (30) Sleep learning. visualization

6 (30) Motivation. relaxation

7(20) Intense relaxation, fecusing session

8 (45)* *Programs 8-0 car. be set

9 (60)* for deep relaxation.

0 (75)* accelerated learning.
dream enhancement. and
advanced visualization

The MC2-Dreamaching is said to be
harmless with one possidle exception.
Some epileptics are subject to photocon-
vulsive seizures—that is. seizures brought
on by flashing lights. Light & Sound rec-
ommends in several places that epileptics
not use their product unles: it is with their
physicians’ approval.

We don’t know how much a relaxed
state of mind is worth to yosu. nor to what
lengths you're willing to go to attain some
measure of serenity. However, if you are a
hard-core serenity seeker, in the long run
the MC2-Dreamachine might be a worth-
while investment for you. One thing that's
certain is that it won't leave you with a
hangover the next morning. [
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® Bose AW-1 “Acoustic Wave” Com-
pact Music System

® Casio CT-650 Tone Bank Musi-
cian’s Keyboard

® MaxTrek SmartMax Automatic Fax
Machine/Telephone Switch

& Canon Al Hi8 High-Band 8mm
Camcorder

® Yamaha DSP-100 Digital Sound
Field Processor

e AudioSource EQ Ten Comput-
erized Graphic Equalizer/Spec-
trum Analyzer

# And Much More!
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High-Tech Labelmaker

A portable labeling and lettering system with keyboard that’s half the size and
one-third the price of comparable machines has been introduced by Krov Inc.
(P.O. Box C-12279. Scotisdale, AZ 85267-2279). The Kroy DuraType 240, which
is about the size of a desktop calculator or telephone, prints characters onto a
transparent or opaque tape that is then bonded to a clear overlay, creating a letter
strip that resists scratching. water, and heat. The unit. which operates from either
four ““D"-size dry cells or an optional AC adaptcr, weighs four pounds and
includes a QWERTY keyboard and a l6-character LCD. Its built-in, high-
resolution. thermal printer produces lettering on half-inch-wide adhesive-backed
tape—clear tape with black letters and opaque white tape with black, red or blue
letters. A typestyle corresponding to Helvetica medium 10-. 20- and 30-point
sizes is resident in the system and a total of 13 slip-in typestyle cards are available.
Typestyles can be changed in about ten seconds. The DuraType 240 prints upper-
and lower-case English-language letters. numerals, and punctuation marks as well
as graphic symbols useful for architectural and engineering drawings and a full set
of western-European-language characters. Price: $495.

CIRCLE 56 ON FREE INFORMATION CARD

Kroy Label Maker

CD Personalizer

Can you prove ownership of your CD’s? You can it you’ve protected them using
the Ideniadisc system being marketzd by Hi-Pro-Tech (Box 1357, Lansdale, PA
19446). Using only pressure, a sharply embossed metal ring inside the Identadisc
embosses a factory-issued personal identity code permanently and safely on the
CD's inner gripping ring, away from the information area. That personalized
security code is also entered in the the Identadisc Computer Network (which will
also register the serial numbers of your high-fidelity equipment), with a $1000
cash reward being offered by Hi-Pro-Tech for information leading to the arrest and
conviction of a thief found with discs and equipment protected by the Identadisc
system. In addition to the Identadisc stamping unit, the Identadisc System
includes warning labels for your individual CD boxes. car windows, and stereo
system (** Warning—Protected by Idzntadisc’); automatic registration in a nation-
al reporting and checking system; access to a toll-free phone number to assist
owners, police, or swap shops in the recovery of imprinted stolen discs; and
discounted prices on CD log books, collector CD’s, and other items. Price:

$49.95.
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Speaker Protector

Power Shields are aftermarket loudspeaker-protection devices from Allison
Acoustics (1590 Concord St., Framingham, MA 01701) that can be installed in-
line with any speaker system to prevent driver damage or destruction caused by
high signal levels. Power Shields differ from fuses and circuit breakers in that,
after they have been triggered, they automatically reset when signal levels are
reduced. Four different power ratings (equating to eight wattages—four into four-
ohm and four into eight-ohm loads—are available. Price: $39.95.
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Music Maker

You can create your own **hip tunes’ while you dance with Hip Tunes, a product
of Nusta Industries (200 Fifth Ave., New York, NY 10010). Hip Tunes is a portable
electronic music system with its own amplifier and speaker. To use it, you clipitto
your belt or waistband and select one of four background rhythm buttons (rRock 1,
ROCK 2, LATIN, OR RAP) to start the beat. Then, after adjusting the tempo, you start
dancing. Moving to the right makes one sound, moving to the left another, and
jumping in the air still another. You can create entirely new music by selecting
another rhythm. If that’s not enough for you, you can add to the music with a
special “‘accent sound™ triggered by a button on the microphone included with the
device. Or, you can use the mike simply to sing along with your newly created
tunes. Hip Tunes is recommended for ages six and up, unless you think someone’s
going to catch you at it. Price: Under $35. 255 xa A%l
CIRCLE 59 ON FREE INFORMATION CARD Nasta Industries’ Hip Tunes
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Huge Trinitron
The world’s largest direct view Trinitron television set is Sony’s (9 West 57th
St.. New York, NY 10019) 43-inch PVM-4300 receiver. Aimed at the videophile
and elite-consumer market. this limited-production receiver weighs over 450
pounds and is said to be so large it is unable to fit through a standard doorframe.
However, its IDTV (Improved Definition TV) non-interlaced scanning system and
digital frame memory may, for some, outweigh those inconveniences. Sony's
IDTV system allows all 525 scan lines to be displayed simultaneously rather than
half in one video field and half in the next. That results in an image with greater
density, less inter-line flicker, and an improvement in vertical resolution of as
much as 50% compared to conventional TV receivers. The set’s digital frame
memory includes motion sensors and motion-adaptive circuitry to produce a crisp
image, provides accurate color reproduction, and reduces picture noise. An on-
screen display uses multiple windows to simplify adjustments of picture hue.
color, sharpness. brightness, treble, bass, and stereo balance. The unit contains a
pair of 15-watt-per-channel stereo amplifiers and, for high-resolution sources,
three S-Video inputs. Price: About $1000/inch. or $40,000.
CIRCLE 60 ON FREE INFORMATION CARD

Controller-less Laser Printer

Realizing that many laser-printer users want more flexibility than has tradi-
tionally been available, Ricoh Corporation (5 Dedrick Place, West Caldwell, NJ
07006) has introduced the PC Laser 6000/EX, a six-page-per-minute laser printer
that uses a computer-resident control to tailor its performance to a user’s require-
ments. The printer has a standard 50-pin video interface that connects it to a
controller card in one of a host computer’s expansion slots. Controller cards,
which are available from more than a dozen companies, shape the printer's
personality to include such *“‘traits” as PostScript or another PDL capability and to
provide a choice of processing speeds. If your printing requirements change, they
can be accommodated by a simple controller-card replacement rather than the
R.coh Laser Printer acquisition of an entire new printer. The 37-pound PC Laser 6000/EX printer
produces text and graphics at a resolution of 300 dots per inch. It can accept letter-,
legal-. and international-size paper formats and can also print on envelopes,
transparencies, and label stock. Output can be configured to be either face-down
or face-up. The printer’s paper capacity can be expanded from 150 to 400 sheets
with the installation of a 250-sheet auxiliary paper tray. Price: $1895 (less
controlier).
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Portable Auto Alarm

CarCop is a portable automobile alarm that uses patented motion- and vibra-
tion-sensing circuitry to detect even the slightest disturbance to a vehicle. Man-
ufactured by Kansas Microtech (7300 West 110th St., Suite 990, Overland Park,
KS 66210) the alarm, which is powered by a single 9-volt alkaline battery, requires
no installation and can be moved easily from vehicle to vehicle. To use CarCop,
the owner simply mounts it on a window, turns the power switch on, and rolls up
the window. Ten seconds after the car door is closed and locked, the device arms
itself, emitting a chirp to indicate that it has entered the armed state. The alarm,
which offers three selectable levels of sensitivity, emits a 105-dB warble tone
when itis triggered. Re-entry to the car is accomplished by unlocking and opening
the door. Because of the high-visibility way in which it is mounted, CarCop is said
also to provide a visible deterrent to would-be thieves and vandals. Price: $149.95.
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Integrated Amplifier

The A-8700 Integra integrated amplifier from Onkyo (200 Williams Drive.
Ramsey, NJ 07446) is rated at 105 watts-per-channel and provides up to 305 watts-
per-channel into two ohms. The Class AB linear-switching amplifier uses an ELF
(Extremely Low Frequency) phase-cancellation servo circuit to prevent DC leak-
age at its outputs. Among its virtues is an extremely stable power supply that uses
such exotic measures as opto-coupling rather than Zener diodes to ensure unvary-
ing operating current, and an adjustable load for its moving-magnet/moving-coil
phono stage. Price: $530.

Onkyo Integrated Amplifier CIRCLE 63 ON FREE INFORMATION CARD
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a single scene while CD music continues to play. The player is capable of
delivering 425 lines of horizontal resolution and features a 47-dB video signal-to-
noise ratio. An *°S" video output separates chrominance and luminance signals to
eliminate video artifacts such as dot crawl. The player’s audio signal-to-noise ratio
of 98 dB makes it comparable to high-quality audio-only CD players. Price:
$1200.

CIRCLE 64 ON FREE INFORMATION CARD

Avionics Headset

The first aviation headset said to effectively cancel unwanted noise has been
introduced by Bose Corporation (The Mountain, Framingham, MA 01701). The
Bose Aviation Headser combines both physical and electronic noise-attenuation
systems to offer two major improvements over conventional headsets. First, the
cushions used on the headset’s earcup, which are filled with a combination of
silcone gel and soft foam, conform to the shape of the head and seal out noise
without the use of an inordinate amount of force. Second, an active-cancellation
circuit uses microphones in the earcups to monitor sound at the user’s ear. That
signal is compared with the signal the user wants to hear—a radio signal or,
perhaps, silence. The difference signal generated by combining the two is then
used to create an out-of-phase noise-cancellation signal. Price: $965.
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Bose Noise-Cancelling Headphones
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