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High-Voltage |
DC Power Supply Shortwave Converter

: : It’s easy to add shortwave
Use it to drive laser tubes, plasma teception to any AN radio
globes, flash tubes, and more

A New Age for Radio

New technology will soon change
how you respond to radio, and how
radio responds to you!

Tapped-Coil
Crystal Radio
Antenna Measurements A fun project that really performs,

for Hams and SWL'’s and our step-by-step instructions
Tune up your antenna for make building it easy!
peak performance
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Heath summer Electronic Celebration.

Make life easier...

Full-featured remote
control center for
your TV, VCR and
CATV. Designed to
control units operated
via infrared signals.

Three AAA batteries
included.

GDZ-143

(LI [o T $29.95

thge yur Nid baerie§
BP-1234 (4 16S.)...ooiiii $17.95

Amber screen fish
tinder

MI-2020

6 1bs.)........ $244.95
Accessories: Transom
Mount Transducer

MIA-2020-1 (4 IbS.}....oococvnevee. $44.95
Through-Hull Transducer
MIA-2020-2 (6 IDS.).....ccovvnee. $99.95

Full color fish finder
MI-2040
(10 Ibs.)......$399.00

Save $20 on portable electronic
speller/game player.

Words checked against 80,000-word
dictionary.

SA-103 (11D oo Now $59.95

Save 28% on portable dictionary/
thesaurus/speller.
LM-2000 (1 1D.) oo Now $179.95

Dial up these
savings...

Save 28% on -
Southwestern Bell 2
wall phone.
Switchable for tone
and pulse (rotary)
phone systems. N £
Easy hookup. A

FC-2505 (31bS.) .oovvovveve. Now 24.99

Full-featured
Southwestern Bell
memory phone.
One-touch dialing

of upto 24

numbers and three b2
emergency
numbers.
Last number redial and hold.
Switchable pulse/tone dialing. Styled
for desk or wall.

BT-1550 (3 1bs.) .............. Now $49.95

. X ST e

For the electronic

hobbyist...

Connector adapter
kit. Make 108
different

coaxial =
connector adapters
with gold-plated pins and Teflon
insulation. Kit contains male and
female, N, BNC, UHF, SMA TNC and
mini UHF connectors. Special in-
between fittings allow you to assemble
your own adapters in seconds.
HCA-3000 (2 1bS.}...oooovoie. $69.95

Coax adapter

cables. Solves%

frustrating %‘)
coax connection =

problems. Twenty cables Iet you
make almost any connection. 50 ohm
impedance.

TPI-5000 (5 1bs.).............. Now $49.95

Smallest
auto-ranging
DMM made.
Fits in shirt
pocket. This
practically
goof-proof,
3 1/2 digit display shows readings up
to 1999. A handy extra meter that's
affordable and accurate.

SM-2300-A (110.) oo $24.95

Two modular 10X 350 MHz

scope probes. Perfect for 50 or 100
MHz Oscilloscope.

P-350-2 (11D.) oo $99.95

Do-it-yourself

telephone line analyzer.

Save yourself the cost of expensive
service calls by checking your own
lines, phones and phone cords. Check
out do-it-yourself wiring, too. Phone-
line powered; doesn't require batteries
or external power.

ST-2204 (1 1B) oo Now $19.95

Kit projects...

Heathkit Flood Alarm. &= .
detects leaking water § .
pipes or basement "
wall seepage.Three
hours to build. e

Needs 9V battery. v

Kit GD-1701 (2 1bS.)...coooorven $12.95

Program your
doorbell with a
favorite tune.
Includes songbook
with 50+ college,
seasonal, Christmas
and special occasion songs. Back
door button activates a part-tune.
Takes standard 16 VAC, 50/60 Hz bell
transformer.Two-evening kit.

Kit TD-1089 (3 1bS.).....occvvnc.. $32.95

Noise generator?
kit. To properly =
checkoutany .
stereo or sound G
system with a
spectrum analyzer, you need a noise
source with a nearly constant energy
output. One-evening kit.

Kit AD-1309 (21bS.)...covooienn $24.95

Save time and
money with
breakout
box. Access
all 25 lines of
RS-232C cable
linking computer system devices.
One-evening kit.

Kit PMK-130 (21bS.) ................ $79.95

Power line monitor. g
Warns you of
problem-causing
AC line conditions
by displaying line
voltage at any AC
electrical outlet. Accuracy of 1.5%.

Kit IM-2203 (3 1bS.) .o $39.00

Measure RF
voltages.
Easy-to-build .,
probe

measures b N

RF voltage

for DC voltmeters with 10 and 11
megohm input impedances.

Kit PK-3-A{(110.) oo Now $9.95

N
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1. Save $31 on Uniden 10-channel/
10-band handheld scanner. Super
portable, programmable, direct channel
access, channei lockout, keyboard lock.
switch prevents accidental reprogram-
ming. Requires 5, AA (not included) or
rechargeable NiCd batteries.
BC-55X-LT (11b.)............. Now $108.88

2. Save $51 on 100-channel/11-band
Uniden handheld scanner. Automatic
and manual search, weather search, 10
priority channels, squelch, lockout and
delay. Snap on battery pack included.

BC-100X-LT (3105} $178.88

3. Save $30+ on Uniden tabletop
scanner. 11 bands of coverage, 5 or
15 channels-per-second scanning
speed. Features automatic memory
search, backup, priority, programmable
lockout, scan speed control and auto-
matic squelch setting. Takes 117 VAC,
60 Hz from an external wall outlet.
BC-175X-L (3 Ibs.)........... Now $138.88

4. Save $61+ on 100 channel/11-band
Uniden mobile scanner. Auto search
aircraft, police, marine and emergency
bands. Programmable. Audio output
is 1.5 watts at 10% THD; requires 13.8
VDC (vehicle battery or AC adapter).
BC-580X-LT (51b8.)..ccoovven. $198.88

5. Save $81+ on deluxe Uniden 10-
channel/12-band mobile scanner.
Covers 800 MHz band for full 12-
channel coverage. Weather search,
priority, squelch, lockout, delay, auto +
manual band search. Takes 13.8 VOC.
BC-760X-LT (51bS.)....cocoovnn $248.88

 Heathkit

to order CALL TOLL FREE

1-800-253-0570

Use order code 217-107

tor credlt card orders 24 hours a day.

Some items are close outs. All items are
available in fimited quanities. Prices for some
items were previously reduced.

For your free Heathkit catalog
call 1-800-44-HEATH.
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THAT'S HOW YOU CAN HELP US

Every working day the mailman delivers buckets of mail to our
offices and a good part of that mail is addressed to the Editor.
Reader mail is a main stream of information from the
subscribers and newsstand buyers of Popular Electronics.

Your letters give the editorial staff an insight to the thinking of
our readership. You tell us what you like and dislike. You make
suggestions and ask questions. You point out discrepancies in
articles and add interesting tidbits. What some of you really do
best is write the articles that appear in every issue.

Without the reader mail, Popular Electronics would lose
touch with its readership. That would be the last thing we
would want to happen. So we ask you, when you have reason
to write to us, please do. If your letter is nothing more than a
small praise or criticism, write it down and mail it.

Now, do yourselves and the editors a favor. In each letter
make a comment about the best article you read in the current
issue. Tell us why you like it. Please keep it short and type it, if
possible. Unfortunately, time does not permit us to answer
every letter, but by surveying the letters received, the editors
will discover what you like best, uncover trends, and enable us
to prepare future articles to your liking.

While you are at it, look about your shop area and see if any of
your original projects are suitable for publication in Popular
Electronics. You may be a budding author.

In the publishing business, we want our readers to write.

That's how you can help us!

Julian S. Martin, KA2GUN
Editor
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Letters

ANOTHER SUPER-WASP SURFACES

The July issue of Popular Electronics
caught my eye on a newsstand, and as |
thumbed through it, Marc Ellis’ column on
the A.C. Super-Wasp immediately grabbed
my attention. I'm now very thankful that my
trip that day took me past the newsstand,
as | have owned an A.C. Super-Wasp since
it was given to me by my uncle. I've always
wanted to know more about the radio, but
've never seen anything published on it
before.

| was 16 or 17 when | got the radio. Like
most kits, it had a home-made walnut cabi-
net and an external factory power supply. 1
was a young ham, and if it did not copy good
CW | wasn't interested in it. However, | did
have the presence of mind to keep it intact,
with all of its coils—although the power sup-
ply did find its way to driving a 6V6 novice
transmitter, which | felt was a much more
worthwhile use for it than powering the old
Super-Wasp.

Some time later, | started to refinish the
old cabinet—but, like most projects, it never
really did get completed. | still have the radio
and the power supply with all of the plug-in
coils. Now, with the inspiration of that “An-
tique Radio” column, | will attempt to com-
plete the refinishing project and put the radio
and power supply back together.

| look forward to the remainder of the arti-
cles on the radios and would like to get cop-
ies of some of the original documentation if
it is available. | plan to build the receiver
mentioned in the article and compare it to
the original in performance. That should prove
to be an interesting project, and now that I'm
a bit older, 1 think there is a better chance
that it will be completed.

H.P.
Longwood, FL

MIS-MEASURING INDUCTANCE

| subscribe to Popular Electronics and en-
joy itimmensely. My hobby is electronics and
| work in the Q.A. department of a major
loudspeaker manufacturer.

| was very pleased at first sight of your
article “Measuring Inductance on a Capaci-
tance Meter” in the July issue. However, af-
ter a couple of brief tests and some thought,
| believe the article and calculations are
flawed for some practical applications. | tested
two inductors: a small ballast used for a fluo-

rescent-fight fixture with a known value (1.6
H), and a factory-marked 45-mH coil for use
in a cross-over network. (My meter also op-
erates at approximately 400 Hz on the ca-
pacitance scale.) After testing | ended up
with calculated values at only about 50 —75%
of the true ones.

Here’s what | believe is happening: In our
Q.A. lab, we do extensive testing of iron-
core inductors (coils) for use in cross-over
networks. (At the relatively high values men-
tioned in your tests, chances are most read-
ers will be testing iron-core, rather than air
core, inductors.) Unfortunately, in the case
of iron cores the value changes, sometimes
substantially, with changes in current in the
windings. That is why we test all such induc-
tors at exactly 1 ampere for our applications.
It is also why our GenRad modei 1658 Digi-
bridge—a wonderfully accurate digital LCR
bridge—is useless for testing iron-core in-
ductors at our current levels. The bridge only
passes about 10 mA through the coil during
an inductance check, which is totaily inade-
quate for a true reading. { believe that is what
is happening during a typical capacitance/
multimeter test. (I checked with an ammeter,
and only 0.5 mA is being used in my meter
when used in the capacitance mode.)

So, are the article and calculations accu-
rate? Yes and no. if you are testing air-core
inductors only, there’s no problem. With iron
cores, it is probably accurate at very low cur-
rent levels, similar to those used by your me-
ter. But realistically, for a power-supply choke
or a crossover network (especially coming
out of a high-power amplifier), the calculated
values would be a fraction of their true ones.

Please continue with your excellent maga-
zine. | hope | have been of some assistance.

JM.R.
Canyon County, CA

FREEDOM WITH EXPRESSIONS

While reading the article “Measuring induc-
tance on a Capacitance Meter” (Popular Elec-
tronics, July 1989), | discovered an error in
the expression for “K.” The expression is:
K = 108/(2nf)2,
which can be reduced to K = 25330/f 2—not
K = 25530/f2, as written in the article.
Aside from that typo, the article was very
informative.
TH.
Madison, Wi

PARTS, TOO

A recent article entitled “The Parts Connec-
tion,” by Jack Cunkelman provided not only
worthwhile, interesting reading, but also a
two-page listing of parts distributors. How-
ever, there was a significant omission from
that listing—the Catalog Division of Arrow
Electronics, Inc., the world's second largest
electronics-components distributor.

Arrow Catalog is a separate sales division
of Arrow that has been specifically created

and designed to provide the extra service
required by customers who order components
in smaller quantities. The division is an ideal
source for those with electronic projects or
experiments.

We've taken the liberty to enclose a com-
pany profile in the format used by the author
of the article. We hope that information can
be of assistance to your readers.

Arrow Electronics, Inc.
Catalog Division

1860 Smithtown Ave.
Ronkonkoma, NY 11779

Catalog: 520 pages, free

Telephone Orders/inquiries: 1/800-93-
ARROW

Hours: 8:00 a.m. to 6:30 p.m., Eastern time

Payment: Open account, Visa, Master Card

Minimum Order: $25

Shipping Methods: UPS, customer can spec-
ify priority or overnight delivery

Shipping Charges: Carrier rate

Notes: A complete source, from batteries,
wire, cable, and power supplies to capaci-
tors, connectors, switches, relays, and IC's

Robert A. Schiesel
Vice President and General Manager
Arrow Electronics, Catalog Division

INNOVATIVE TINKERING

Using the clear information provided in two
recent Popular Electronics articles—"Fox
Hole Radio” (March, 1989) and “The Cliff
Dweller's SWL Antenna” (May, 1989)—I| went
whole hog and buiit a razor-blade radio with
a super antenna. | just received a shortwave
broadcast from Tokyo, Japan! Through a
small amplifier, | taped a little of a conversa-
tion between two Japanese people. | am still
amazed.
L.P.
Pittsburgh, PA

WITHOUT A TRACE

We have learned that a trace is missing from
the PC board for the “Tele Monitor”’ (Popu-
lar Electronics, June 1989). To correct for
that, add a jumper between the pad for the
anode of diode D3 and the adjacent pad
for resistor R4.—Editor

IDENTITY CRISIS

Regarding the letter titled “Mistaken Identity”
in the July issue of Popular Electronics,
further checking revealed that the reason the
photo of the Uniden Bearcat 760XLT that
appeared in my column in the March issue
was described in the text as a 950XLT is that
those two models are, in fact, one and the
same. If you ask Uniden for a photo of the
950XLT, they send one of the 760XLT, be-
cause the sets are identical in every respect
except for the model number. Most likely the
different model numbers are used because
dealers selling the 950XLT offer it at $250,
while those selling the 760XLT sell it for $329,



and probably Uniden doesn't want their top-of-
the-line gear discounted to that extent. _ L
I hope that clears up some of the confu-
sion—although how the 950XLT became the
9500f(LT is beyond me. When itleft my desk, '

it was still a 950XLT!

Marc Saxon

A SUBSCRIBER RETURNS

For many years | was a Popular Electron-
ics subscriber. | watched the degeneration
of a first-rate hobbyist magazine to a look-
alike computer rag. | was then very angry
indeed to learn that my long subscription not
only was converted to another magazine, but
was non-refundable! | canceled the subscrip-
tion, because | didn’t want the extra “junk”
mail. It certainly left a bad taste! (I have, of
coyrge, continued my subscription to Radio-
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grainmable controller.” The computer equip-
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USING QUICKC:
Second Edition

by Werner Feibel

This book teaches readers to program in
two environments: version 2 of Microsoft
QuickC and the compatible Microsoft C com-
piler. Beginners can follow the book’s step-
by-stepinstructionsand builduponprogram-
ming fundamentals to reach an intermedi-
ate level of programming skill. Those who
are already experienced in C programming
will appreciate the information presented
on the new features of version 2, and can
use the book as a long-term reference.
The book covers topics including simple
data types and operators; complex data
types such as arrays, strings, structures,
and unions; file handling and memory man-
agement; the pre-processor; C’scontrol struc-
tures; and graphics. Sample programs are
included to help readers develop a better
understanding of important concepts; read-
ers are also encouraged to solve applica-
tion problems by writingtheirown programs.

Using QuickC: Second Edition is avail-
able for $21.95 from Osborne McGraw-
Hill, 2600 Tenth Street, Berkeley, CA94710.

CIRCLE 93 ON FREE INFORMATION CARD

edge will appreciate the discussions on how
technology can be used to achieve a com-
pany's strategic objectives. The book ex-
plains how to integrate business functions
such as marketing or manufacturing with
the major components of technology. It also
examines methods for reducing the time
and effort needed in developmental pro-
grams, for realistic risk appraisal, and for
making a company’s operational conven-
tions and strategic goals mesh. Guidelines
are included for selling technology to man-
agers who lack technical know-how, and
for evaluating a technical operation’s per-
formance.

Managing Technology: A Strategic View
is available in hardcover for $39.95 from
McGraw-Hill Book Company, 11 West 19th
Street, New York, NY 10011, Tel. 1-800-2-
MCGRAW.

CIRCLE 96 ON FREE INFORMATION CARD

It explains how to set up an amateur sta-
tion, describes the hardware needed, de-
tails networking and protocols, examines
packet-radio equipment and accessories,
and presents a look at what the future holds
in store. Several indexes and a glossary
are included for reference.

The Packet Radio Handbook: 2nd Edi-
tion is available for $15.95 from Tab Books
Inc., Blue Ridge Summit, PA 17294-0850;
Tel. 1-800-233-1128.

CIRCLE 98 ON FREE INFORMATION CARD

MANAGING TECHNOLOGY:
The Strategic View

by Lowell W. Steele

Tobe successfulintoday's competitive busi-
ness environment, managers need a com-
prehensive strategy for nurturing and con-
trolling technology. This book explains how
to encourage technological innovation for
overall growth, while using existing tech-
nology more productively. Solid advice and
helpful insights are interspersed with vivid
case histories drawn from the author’s 29-
year career at General Electric.

Managers and technical personnel who
want to gain—and keep—the competitive

THE PACKET RADIO HANDBOOK:
2nd Edition

by Jonathan L. Mayo, KR2T

Since the first edition of this book appeared
a couple of years ago, packet radio has
changed in two significant ways: It has
grown from a new and relatively unknown
communication mode to one operated by
over 35,000 packet-radio stations in North
America alone. And packet-radio technol-
ogy has kept pace, with multimode digital
controllers, high-speed modems, and ad-
vanced networking systems. This second
edition has been updated toinclude all those

The
Packet Radio
Handbook

Jonathan L. Mayo,
KA3T

advances—which seasoned operators
should appreciate—and presents a thor-
ough understanding of packet-radio basics
for beginners.

The book offers a complete course on
packet radio, covering everything from the
history of its development to SAREX (Shut-
tle Amateur Radio EXperiment)—placing a
packet-radio station on the Space Shuttle.

DATA COMMUNICATIONS:
A Comprehensive Approach, Edition li

by Gilbert Held and Ray Sarch

The fully revised and extensively updated
second edition of this book features authori-
tative information on the principles, func-
tions, and scope of data communications
in today’s world. Aimed at readers with a
data-processing or computer background
who are new to the field of data communi-
cations, the second edition presents mate-
rials to provide an in-depth understanding

of the underlying principles of this rapidly
expanding discipline, which the book de-
scribes as “the means of tying together co-
herently all local and far-flung computer-
ized devices.”

The book provides in-depth coverage of
both the conceptual foundation and the es-
sential technology involved, including com-
ponents, network design and configurations,
transmission media, protocols, topologies,
architectures, and future technology. Tech-
nical, requlatory, and historical aspects and
public- and private-network strategies are
aisodiscussed. The second editionfeatures
new material on Tl multiplexing, local-area
networks, fiber optics, intelligent modems,
and ISDN. Many technical illustrations and
review questions are provided as learning
aids.

Data Communications: AComprehensive
Approach, Edition Il is available in
hardcover for $44.95 from McGraw-Hill
Book Company, 11 West 19th Street, New
York, NY 10011; Tel. 1-800-2-MCGRAW.

CIRCLE 96 ON FREE INFORMATION CARD




UPGRADING AND REPAIRING PCs
by Scott Mueller

Much more than a repair manual, this book
cantains a wealth of information about IBM
PC's, Personal System/2’s, and compa-
tibles. It provides an extensive overview
ofeach system, and outlines the differences
between models and the many configura-
tign options available. The peripheral and
add-on market is also examined, as is the
software market. The guide to personal-
computerrepair, maintenance, troubleshoct-
ing, and upgrading contains all the infor-
mation PC users need to get the most from
their systems.

This book is aimed at PC users who want
a thorough understanding of how personal
computers work, and who aren't afraid to
take the cover off and poke around the
“Duts” of their systems. The book teaches
the skills needed to do so safely and con-
structively.

After a discussion of the development
of IBM PC's and the different types of sys-
fems available, there are detailed descrip-
fions of the IBM PC, PS/2, and compatible
models, including technicat specifications—
particularly helpful when making purchas-
ing decisions. Proper teardown, disassem-
bly, and inspection procedures are ex-
plained, and disk drives and peripherals
are examined in depth.

The book shows how to identify and fix
common system problems, how to execute
hardware and software diagnostics, and how
to perform essential preventative main-
tenance. But the main focus is on upgrad-
ing—including how to add floppy drives to
a system, how to upgrade storage capacity
with a new hard-disk drive, how to increase

‘asystem’s speed and memory, how to han-

dle the high-powered new software, and
how to convert from one system to another.

Upgrading and Repairing PCs is avail-
able for $24.95 from Que Corporation,
11711 N. College Ave., Carmel, IN 46032.

CIRCLE 94 ON FREE INFORMATION CARD
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Sleek and spirited, the new A/S Black Stallion™
CB antennas have an unfair advantage over all
other brands—the long, proud heritage of the most
respected name in professional communication
antennas. With the finest 17-7PH stainless steel
whips, high-tech protective black DURA-COAT™
finish, and contemporary styling, these exceptional
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USING PFS: FIRST PUBLISHER
by Katherine Murray

| This book is an easy-to-follow guide to PFS:

First: Publisher, the affordable desktop-
publishing program from Software Publish-
ing Corporation. It shows readers how to
design and produce a wide variety of high-
quality documents, including newsletters,
brochures, fliers, and reports. Using a step-
by-step approach, the book starts at square
one, explaining how to get up and running
with First Publisher, and how to enter and
edit text. It goes on to present the essential
design techniques needed to create effec-
tive documents, then offers details on how

to create and manipulate graphics, how to
combine text and graphics, and how to con-
struct templates. Finally, it teaches read-
ers how to master the program’s advanced
features.

Convenient appendixes offer additional
design tips, as well as advice on turning
your publication into a finished product—
including dealing with printers, and select-
ing paper and inks. For readers who are
currently using DeskMate, there is a sec-
tion on First Publisher's CeskMate version.

Using PFS: First Pubiisher is available
for $22.95 from Que Corporation, 11711
N. Colege Ave., Carmel, IN 46032; Tel.
1-800-428-5331, ext. 899.

CIRCLE 94 ON FREE INFORMATION CARD

THE CET EXAM BOOK, 2nd Edition
by Ron Crow and Dick Glass

THE CET STUDY GUIDE, 2nd Edition
by Sam Wilson

Written by the people who make up the
certification exams for the /nternational
Society of Certified Electronics Technicians
(/SCET) and the Electronics Technicians
Association (ETA), the newly revised and
updated books are excellent study tools
for the Associate and Journeyman-Con-
sumer Electronics exams. They include all
the latest information on satellite commu-
nications and troubleshooting and repair-
ing microcomputers, VCR’s, stereo equip-
ment, and other consumer-electronic prod-
ucts. Tab Books is offering a special dis-
count to those who purchase the two books
at the same time.

The CET Exam Book is a detailed study
guide for the Associate-level exam, which
is for students and technicians with less
than four years of electronics experience
and is a prerequisite for taking the Jour-
neyman exam. The book provides exten-
sive information on the test itself, and pre-
sents sample questions and answers with
fullexplanations ofallthe principlesinvolved.
It shows you how to examine your test

(Continued on page 12)
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Take any 3 books for
3% (values up to $165.85)

AR SA AL, e
IBM PC

Peripheral
Troubleshooting & Repait

THE CD ROM HANDBOOK: Edited
by Chris Sherman. 510 pp., iflus. Top
authorities in the field provide a com-

plete survey of CD ROM technology,

from the technical details of mastering
and manufacturing disks to the major
applications, error detection and cor-
rection, and data conversion.

565/783 Pub. Pr., $59.95

DIGITAL VIDEO IN THE PC
ENVIRONMENT: Featuring DVI
Technology. By Arch C. Luther. 330
pp., illus. Discover full explanations
of video, audio, and optical storage
media and how to combine them to
create versatile, user friendly informa-
tion systems with vast storage capac-
ity in this useful guide.

391/769 Pub. Pr., $39.95

RADIO HANDBOOK, 23/e. Edited
by William 1. Orr. 667 pp., 1,073 illus.
and tables 7%2x 10 format. Expert
contributors show you how to select,
design, build, test, and operate all
kinds of equipment, including mobile,
marine, receiving, and electronics test
equipment in this update of the classic

Handbook.
Pub. Pr., $29.95

584638-1
EMERGENCY/STANDBY POWER
SYSTEMS. By Alexander Kusko. 288
pp., 116 illus. From specifications to
performance data, here’s everything
you need to know to evaluate the need
for emergency power, and prepare to
meet it. Comprehensive help from
equipment choices to codes and
standards.
356/890

AMATEUR RADIO: Theory and
Practice. By R. L. Shrader. 340 pp.,
illus. Here's a complete beginner’s
guide—requiring no previous back-
ground in radio or electronics—that
will give you the basic theory neces-
sary to pass any and all of the FCC
Amateur Radio License exams.

571/465 Pub. Pr, $28.95

REGULATED POWER SUPPLIES, 3/e.
By I. M. Gottlieb. 423 pp., illus. This
practical book provides you with
everything you need to know to de-
sign and use modern regulated sup-
plies, including regulation techniques
and detailed discussions of actual

circuitry.
585136-9 Pub. Pr, $19.95

Pub. Pr, $34.50

when you join the

PRACTICAL ELECTRONICS
BOOK CLUB

list prices

¢ Your one source for electronics books
from dozens of different publishers

¢ the latest and most useful information
e discounts of up to 40% off publishers’

UNDERSTANDING SECURITY
ELECTRONICS. By J. E. Cun-
ningham. Revised by J. J. Carter. 292
pp., illus. The basic principles of elec-
tronic security systems, their applica-
tion, and the pros and cons of every
type of system are all covered in this
easy-to-understand guide.

585119-9 Pub. Pr., $15.95

IBM PC PERIPHERAL TROUBLE-
SHOOTING AND REPAIR. By C. J.
Brooks. 272 pp., illus. Here's a com-
plete guide to diagnosing and isolat-
ing hardware failures for disk drives,
video-display monitors, keyboards,
modems, printers. Provides step by
step, device specific troubleshooting
routines, diagrams, and flowcharts.

585098-2 Pub. Pr, $19.95

RADIO OPERATOR'S LICENSE Q &
A MANUAL, 11/e. By M. Kaufman.
553 pp., illus. This classic study guide
has everything you need to pass the
new FCC General Radiotelephone
Operator License exams—including
the most recent FCC-type sample
tests and all 1986 changes to the FCC
exam.

585100-8 Pub. Pr, $19.95

OPTOELECTRONICS: A Text-Lab
Manual. By M. Tischler. 213 pp.,
illus. These 32 clearly defined experi-
ments teach you how to use optical
electronic devices and circuits in elec-
tric power generation, data transmis-
sion, and telecommunications. Each
experiment requires only standard
components.
647/860

EXPERIMENTS IN AMPLIFIERS,
FILTERS, OSCILLATORS, AND
GENERATORS. By M. Tischler. 170
pp., ilus. The use and application of
linear integrated circuits are clearly
demonstrated by these 35 experi-
ments requiring only standard com-
mercial and industrial grade parts.

647/801 Pub. Pr., $22.95

Pub. Pr, $19.95

CABLE TELEVISION TECH-
NOLOGY. By K. T. Deschler. 262 pp.,
iflus. This timely book covers all as-
pects of cable television operation,
from the traditional “lineman” topics to
satellite antennas and fiber optic
links. Also includes guides to coaxial
cable testing, CATV terms, and
graphic symbols.

782 Pub. Pr., $18.95

VIDEO SCRAMBLING AND DE-
SCRAMBLING FOR SATELLITE
AND CABLE TV. By R. F Graf and
W. Sheets. 246 pp., illus. From the
theory and technigues of video en-
cryption and decryption, to an over-
view of government rules and regula-
tions, all the information you need is
here in one convenient place.

585107-0 Pub. Pr., $19.95

RF CIRCUIT DESIGN. By C. Bowick.
176 pp., iflus. Experienced rf circuit
designers looking for a practical ap-
proach to the design of rf amplifiers,
impedance matching networks, and
filtters will find that this lavishly itlus-
trated guide fits the bill.

585118-0 Pub. Pr, $22.95

SEMICONDUCTOR DEVICES. By M.
Zambuto. 402 pp., illus. Here's a well-
organized and up-to-date explanation
of the physical mechanisms of mod-
ern semiconductor devices. The cov-
erage is intuitive, minimizing the use
of quantum physics.

727/007 Pub. Pr., $47.95

BASIC TELEVISION AND VIDEO
SYSTEMS, 5/e. By B. Grob. 464 pp.,
illus. Emphasizing the principles of
operation and servicing, this fully illus-
trated, thorough book covers all the
basics, from cameras, picture tubes,
and video signals to FM sound sig-
nals, cable television, and fiber optics.
249/334 Pub. Pr, $35.95

PROGRAMMABLE LOGIC CON-
TROLLERS. By F D. Petruzella. 205
pp., ilus. This first look at Program-
mable Logic Controllers focuses on
their principles and offers practical in-
formation on installation, program-
ming, and maintenance. Features wir-
ing diagrams, data manipulation and
math instructions, and troubleshoot-
ing. techniques.

496/870 Pub. Pr, $28.50
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COMPLETE HANDBOOK OF ELEC-
TRIC MOTOR CONTROLS. By J. E.
Traister.

584542-3 Pub. Pr., $33.00

THE ILLUSTRATED DICTIONARY
OF ELECTRONICS. By R. P. Turner
and S. Giblisco.

584808-2 Pub. Pr., $23.95

ADVANCED DIGITAL TROUBLE-
SHOODTING. By A. J. Evans.
584763-9 Pub. Pr., $19.95

ELECTRICAL SYSTEMS FOR COM-
PUTER INSTALLATIONS. Edited by
R. J. Lawrie.

367/299 Pub. Pr., $34.50

UNDERSTANDING FIBER OPTICS.
By J. Hecht.
583896-6 Pub. Pr., $17.95

INTEODUCTION TO RADIO FRE-
QUENCY DESIGN, By W. H. Hay-

ward.
582748-4 Pub. Pr., $39.00

BATTERIES AND ENERGY SYS-
TEMS, 2/e. By C. L. Mantell.
400/318 Pub. Pr., $48.50

DIGITAL FILTERS: Theory and
Application. By N. K. Bose.
584509-1 Pub. Pr., $44.95

HOW TO MEASURE ANYTHING
WITH ELECTRONIC INSTRU-
MENTS. By J. A. Kuecken.

584537-7 Pub. Pr., $19.95

MASTERING ELECTRONICS, 2/e.
By J. Watson.
684/804 Pub. Pr., $24.95
ADAPTIVE ANTENNAS: Concepts
and Performance. By R. T. Comp-

ton, Jr.
584767-1 Pub. Pr., $50.00

Any 3 books tor 53.95 ..
and agree to purchase two more books—at
handsome discounts—during your first
year of membership.

CIARCIA'S CIRCUIT CELLAR, VOL.
V By S. Ciarcia.
109/627 Pub. Pr., $21.95

ELECTRONIC CIRCUITS COOK-
BOOK. By H. L. Helms.
584640-3 Pub. Pr., $28.00

COMPLETE GUIDE TO TELEPHONE
EQUIPMENT TROUBLESHOOTING
AND REPAIR. By J. D. Lenk.

583851-6 Pub. Pr., $35.00

CALCULUS FOR ELECTRONICS,
4/e. By A. E. Richmond and G. W.

Hecht.
532/55X Pub. Pr., $34.95

OPERATIONAL AMPLIFIERS AND
LINEAR INTEGRATED CIRCUITS:
Theory and Applications. By D. J.

Dailey.
399/31X Pub. Pr., $34.95

IBM PC TROUBLESHOOTING AND
REPAIR GUIDE. By R. C. Brenner.
585123-7 Pub. Pr.$19.95

CMOS COOKBOOK, 2/e. By D. Lan-
caster as rev. by H. M. Berlin.
584591-1 Pub. Pr., $18.95

FEEDBACK AMPLIFIER PRINCI-
PLES. By S. Rosenstark.
539/146 Pub. Pr., $35.95

PRINCIPLES OF ACOUSTIC DE-
VICES. By V. M. Ristic.
583248-8 Pub. Pr., $46.95

750 PRACTICAL ELECTRONIC CIR-
CUITS. Edited by R. S. Phelps.
582842-1 Pub. Pr., $24.95
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if you join now

ELECTRICAL AND ELECTRONIC
DRAWING, 5/e. By C. J. Baer and J.
R. Ottaway.

030/286 Pub. Pr., $39.50

INTEGRATED CIRCUITS FOR COM-
PUTERS: Principles and Applica-
tions. By W. L. Schweber.

536/244 Pub. Pr., $28.95
PASCAL FOR ELECTRONICS. By E.
J. Pasahow.

487/243 Pub. Pr., $17.95

TURBO PASCAL FOR ELEC-
TRONICS. By E. J. Pasahow.
487/324 Pub. Pr., $14.95

UNDERSTANDING IC OPERA-
TIONAL AMPLIFIERS, 3/e. By R.
Melen and H. Garland.

585120-2 Pub. Pr., $12.95

MICROCOMPUTER TROUBLE-
SHOOTING AND REPAIR. By J. G.
Stephenson and B. Cahill.

585106-7 Pub. Pr., $24.95

ATE: AUTOMATIC TEST EQUIP-
MENT. By A. C. Stover.
617/929 Pub. Pr., $44.95

Bob Middleton's HANDBOOK OF
ELECTRONIC TIME-SAVERS AND
SHORTCUTS. By R. G. Middleton

583865-6 Pub. Pr., $29.95

MICROELECTRONICS, 2/e. By J.
Miliman and A. Grabel.
423/30X Pub. Pr., $51.95

A HANDBOOK FOR INVENTORS:
How fo Protect, Patent, Finance,
Develop, Manufacture, and Mar-
ket Your ldeas. By C. D. Mac-
Cracken.

582811-1 Pub. Pr., $18.95

MICROPHONE MANUAL: Design
and Application. By D. M. Huber.
584660-8 Pub. Pr., $29.95

ELECTRONIC SPEECH RECOGNI-
TION: Techniques, Technology,
and Applications. Edited by G.

Bristow.
079/137 Pub. Pr., $53.95

TROUBLESHOOTING AND REPAIR-
ING SATELLITE TV SYSTEMS. by R.

Maddox.
583703-X Pub. Pr, $26.95

John D. Lenk’'s TROUBLESHOOT-
ING AND REPAIR OF AUDIO EQUIP-
MENT. By J. D. Lenk.

583895-8 Pub. Pr., $21.95
THE SATELLITE TV HANDBOOK.
By A. T Easton.

585121-0 Pub. Pr., $16.95
COMPLETE GUIDE TO VHS CAM-
CORDER TROUBLESHOOTING
AND REPAIR. By J. D. Lenk.
585166-0 Pub. Pr., $41.00

— More Books to Choose from —

LENK'S TROUBLESHOOTING AND
REPAIR OF MICROPROCESSOR-
BASED EQUIPMENT. By J. D. Lenk.
585122-9 Pub. Pr., $21.95

EASY-UP ANTENNAS FOR RADIO
LISTENERS AND HAMS. By E. M.
Noll.

585108-3 Pub. Pr., $16.95

COMPACT DISC TROUBLESHOOT-
ING AND REPAIR. By N. Heller and

T. Bentz.
585099-0 Pub. Pr., $19.95

INTRODUCTION TO TELEVISION
SERVICING. By W. C. Brandenburg.
071/764 Pub. Pr., $26.96

UNDERSTANDING AUTOMOTIVE
ELECTRONICS, 3/e. By W. B. Rib-

bens.
584761-2 Pub. Pr., $17.95

Here’s how the Practical Electronics Book Club
works to serve you:

» Prdctical information . . . we make it easy to get! For reliable hands-on
infarmation, turn to the Practical Electronics Book Club. Every 3 or 4 weeks
(12-15 times a year) members receive the Club Bulletin offering more than 30
books—the best, newest, most important books from all publishers.

» Dependable service ... we're here to help! Whether you want information
about a book or have a question about your membership, just call us toll-free or
drdp us a line. To get only the books you want, make your choice on the Reply
Card, and return it by the date specified. If you want the Main Selection, do
nothing—it will be sent to you automatically. (A small shipping and handling

charge is added to each shipment.)

» Club convenience . . . we do the work! You get a wide choice of books that

simply cannot be matched by any bookstore. And all your books are conve-
niently delivered right to your door. You alsoget 10 full days to decide whether

you want the Main Selection. (If the Club

ulletin ever comes late and you

recieve a Main Selection you don’t want, return it for credit at our expense.)

« Substantial savings . .. and a bonus program too! You enjoy substantial
discounts—up to 40%!—on every book you buy. Plus, you're automatically
eligible for our Bonus Book Plan which allows you extra savings on a wide

selection of books.

+ Easy membership terms . . . it's worthwhile to belong! Your only obliga-
tion is to purchase 2 more books—at handsome discounts—during the next 12
months, after which you enjoy the benefits of membership with no further
obligation. You or the Club may cancel membership anytime thereafter.

Fill out the card and mail today! If the card is missing, writé to:

PRACTICAL ELECTRONICS BOOK CLUB

11 West 19th Street—Dept. PRD, 4th Floor, New York, NY 10011.

D10000

6861 4390100
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Electronics Library
(Continued from page 7)

scores to determine in which areas you
need more work. The book contains infor-
mation on practical mathematics, capaci-
tance and inductance, oscillators and de-
modulators, meters, dependency logic
notation, microprocessors, electronics
troubleshooting, and more.

The CET Study Guide also covers the
Associate-level test, before presenting the
information needed to help you pass the
Journeyman exam. lt includes basic theory

HE

EXAM BOOK

2nd Fdition

and practical workbench techniques that
deal with television, radio, VCR, stereo, mi-

{ crocomputer, and other consumer-electron-

ics equipment, along with up-to-date infor-
mation on digital eiectronics. The study
guide includes a comprehensive review of
all the topics covered on the exams, in-
cluding two-terminal components, three-
terminal amplifying components and basic
circuits, antennas, transmission lines, lin-
ear circuits inconsumer products, and more.
Two 75-question exams, containing ques-
tions similar to those on the actual tests,
are provided, including answers and test-
taking tips.

The CET Exam Book, 2nd Edition and
The CET Study Guide, 2nd Edition are avail-
able in hardcover for $33.90 (plus postage
and handiing) for both books, or $21.95
each if ordered separately. Paperback ver-
sions are also available for $13.95 and
$14.95, respectively. For more information,
contact Tab Books Inc., Blue Ridge Sum-
mit, PA 17294-0850; Tel. 1-800-233-1128.

CIRCLE 98 ON FREE INFORMATION CARD

page book presents 27 different capacitor
types and 27 MIL styles covered by MIL-C-
39003 and MIL-C-39006.

The catalog is designed to be informa-
tive and easy to use. Text and illustrations
provide an introduction to tantalum capaci-
tors—how they're made, and what they're
used for. Each category includes a photo-
graph, a detailed description, and package-
outline drawings along with the listings of
specific part numbers and ratings. The de-
vices are cross-referenced in tables by type
number, and the book contains parameter-
comparison charts and comprehensive in-
dexes.

Tantalum Capacitors (#TA-100) is avail-
able at no charge from Sprague distribu-
tors or directly from Sprague Electric Com-
pany, P.O. Box 9102, Mansfield, MA02048.
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TANTALUM CAPACITORS CATALOG
from Sprague Electric Company

For applications where high reliability and
long service life are especially important,
tantalum electrolytics have become the pre-
ferred choice. Sprague manufactures three
types—foil, wet-electrolyte, and solid-
electrolyte—and those are described inthe
Tantalum Capacitors Catalog #TA-100.
Within those three categories, the 220-

THE 8088 PROJECT BOOK
by Robert Grossblatt

The availability of reasonably priced micro-
processors opened new horizons for the
hobbyist designer, who was no longer rele-
gated to the simplest basic projects. With
microprocessors, the hobbyist could design
projects using the same techniques as pro-
fessional design teams—once he learned
how to make those devices work. Design-
ing with microprocessors involves writing
software, programmingaCPU, andrequires
learning new ways of thinking and a new
numbering system.

Now, Fromthe author of the popular “Draw-
ing Board” column in Radio-Electronics
comes a hands-on course in microprocessor-

based design. The bookisdesigned to show
hobbyists who have some basic knowledge
of digital-circuit design, programming, and
electronics how to get started in micro-
processor design. In his easy-going style,
Bob Grossblatt blends expertise with humor
as he de-mystifies this complex subject.
He leads his readers step-by-step through
the design and construction of an 8088 con-
troller and 17 hardware and software en-
hancements. While the book is written around

an 8088, the information it presents is appli-
cable to just about any microprocessor on
the market. And by the end of the book,
readers should be able to apply what they've
learned to design and build their own micro-
processor-based projects.

The book includes information on 8088
architecture, pinouts, andinstructions; hard-
ware designing; adding input/output (1/O);
using dynamic memory; turning the system
into a “smart” terminal; using buffers for
protection; and powering the system with
batteries. The book also describes how to
troubleshoot each component. A section
is devoted to applications for the controller,
including a home-security system, an ap-
pliance controller, a remote control, a timer,
and an ASCI| keyboard-character display.

The 8088 Project Book is available for
$18.95 from Tab Books Inc., Blue Ridge
Summit, PA 17294-0850; Tel. 1-800-233-
1128.
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QuickBASIC MADE EASY:
Version 4.5

by Wendon Wiegand
and Dean Brown

Written for novice programmers (and those
who just want to learn QuickBASIC quickly),
this book provides a step-by-step introduc-
tion to reading and writing programs with
that full-featured BASIC compiler. Quick-
BASIC combines full editing and debugging
capabilities with an on-line hypertext-based
help system. The book explains how to get
the program up and running, how to work
with QuickBASIC menus, and how to start
programming. Useful and fun programming
examples are given, and new concepts are
introduced in the framework of programs
that even beginners can execute.

Once the fundamentals have been mas-
tered, readers are shown the full magnitude
of QuickBASIC’s sophisticated programming
structures, and its editing and debugging
features. The book explains how to use
QuickBASIC’s control structures to make
programs that are more efficient and easily
understood. Preprogrammed functions and
arrays are also examined. The book con-
cludes with a discussion of modular pro-
gramming, in which modules that can be
used in several different programs are cre-
ated. A disk containing all the programs
and data files discussed in the book, and
some variations as well, is available sepa-
rately.

QuickBASIC Made Easy is available for
$19.95 (the disk costs $6.00 for 5'/4-inch
or $7.00 for the 3'/2-inch size) from Osborne
McGraw-Hill, 2600 Tenth Street, Berkeley,
CA 94710.
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ILLUSTRATED 05/2
by J. Emmett Beam

Like any new software designed to make
thg computer operator’s life easier, until a
thorough understanding of OS/2’s ins and
ouisisreached, everythingmightseemeven
mdre complicated. This guide makes an
easy task of learning the new OS/2 op-
erating system by presenting information
in Individual learning modules, and includ-
ind a “Recommended Learning Sequence”
that leads the reader from simple to com-
plgx concepts. It provides hundreds of ex-
amples, practice exercises, and hands-on
training activities, as well as alphabetized
coimmands for easy reference.

[

The book shows readers how to take ad-
vantage of 0S/2's multitasking capabilities,
interprocess communications, and in-
creased speed and memory. It inciudes in-
depthinformation on Assembler, Linker, and
Codeview debugger utilities for program-
mers; practical tips on using Presentation
and Session Manager interfaces; and tech-
niques for running MS/PC-DOS within the
OS/2 environment.

Hustrated 0S/2 is available for $19.95
from Wordware Publishing Inc., 1506 Capi-
tol Avenue, Plano, TX 75074.
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MARINE RADIOTELEGRAPH OPERATOR
LICENSE HANDBOOK:
(Limited Reprint Edition)

by Edward M. Noll

To operate or maintain a marine radiotele-
graph station, you must hold a valid radio-
telegraph license of the proper class for
that station. To obtain that license, you must
pass an FCC examinationthatincludes sev-
eral written problems as well as the code
test itself. The book (a limited reprint of
Ed Noll’'s original book, now out-of-print)

is intended as a guide to help you prepare
to take the written exam.

lts opening chapters provide the general
background needed to answer the test's
technical questions. The following chapters,
which are based on the FCC Study Guide
and Reference Material for Commercial Ra-
dio Operator Examinations, comprise the
main part of the study guide. They contajn
hundreds of sample questions, similar to
those that appear on the actual test. The
correct answers are included, along with
explanations when needed. Grouped ac-
cording to specific subject areas, the ques-
tions cover all the information necessary
for the radiotelegraph-license written test.
A separate chapter is included for those
who intend to take the additional exam for
a radar endorsement.

Six appendixes are also included. They
contain extracts from radio laws and trea-
ties, and from the FCC Rules and Regula-
tions as well.

The Marine Radiotelegraph Operator Li-
cense Handbook is available for $50.00
(postage and handling will be added on
C.0.D. orders) from WPT Publishing, 979
Young Street, Woodburn, OR 97071, Tel.
503-981-5159. w
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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
numhber on the Free Information Card

BIT-HOLDING SCREWDRIVER

Designed for ease of use, the Paladin PA
1955 screwdriver has six interchangeable
bits that are conveniently stored in its han-
dle when not in use. To change bits, the
user unscrews the handle’s cap, chooses
the proper bit (from the 2 Phillips, 2 slotted,
and 2 hex that are included) and inserts it
into the magnetized tip.

One PA 1955 can replace a full set of
ordinary screwdrivers. The patented han-
dle design allows the user to generate
more torque with littte effort, and the er-
gonomic handle is formed to “fit” the user’s

hand comfortably. The handle—which is
extremely resistant to hot and cold tem-
peratures, oil, gas, and acid—is injection-
molded onto the shaft for durability, and
the screwdriver shaft is guaranteed against
breakage.

The PA 1955 bit-holding screwdriver has
a suggested list price of $24.95. For further
information, contact Paladin Corporation,
3543 OIld Conejo Road, Suite 102,
Newbury Park, CA 91320.
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a VHS tape, and a user's manual. It will
synchronize the source VCR to the re-
corder VCR for very accurate edits, and
even works with VCR's that don’t normally
have any edit-control options, functions, or
jacks. (Frame accuracy—+4 frames on
some machines—depends on the trans-
port mechanism of the source VCR. For
best editing results the recording VCR
should have flying erase heads to elimi-
nate chroma artifacts and timing glitches.)

The edit controller does require a com-
puter with a parallel port and BASIC and
two VCR's (VHS, S-VHS, 3/4, and some
Beta models) with camera-remote jacks.
(To test your machine for compatibility,
place the source VCR in the play/pause
mode and press the rewind/search button
for one second. If, after the search function

stops, the machine begins to play, the con-
troller will work with that VCR.) A simple
modification must be done to the source
VCR: Two jacks must be installed with
leads going to the rewind and fast-forward
search switches. That allows the pre-roll
and search functions to operate. Detailed
modification instructions are included with
the edit controller.

The EC-42 provides full keyboard con-
trol of play/pause, record/pause, and for-
ward/reverse search in both manual and
computer-control modes. For fades, wipes,
or special effects, an S.E.G. trigger control
is included. An A/B switch allows the op-
eration of the controller and a printer from
the same paralle! port.

The EC-42 edit controller costs $149.00
plus $4.00 shipping and handling. (Minne-
sota residents add 6% sales tax.) Modifi-
cation of the source VCR will be done for
$35.00. For further information, contact Hill
and Hill Post Production Research and De-
velopment, 34 East Superior Street, Suite
251, Duluth, MN 55802.
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that sound can be reproduced by the sys-
tem, and a 5-band graphic equalizer offers
yet another means to personalize sound.
The system’s 120-watts-per-channel
amplifier produces a full, rich sound
through the four speakers that are pro-
vided: a pair of 12-inch, 3-way front speak-
ers with passive radiators and two sur-

round speakers. The digital tuner offers 14
station presets and autoscan for conven-
ient tuning. The dual-cassette deck pro-
vides high-speed dubbing from tape to
tape, continuous-play capability, and
Dolby-B noise reduction. A belt-drive semi-
automatic turntable rounds out the system.
All of the components, as well as the sur-
round-sound and X-Bass features, can be
operated via the system’s remote-control
unit.

The SYS-7000 stereo rack system has
a suggested retail price of $999.95. For
more information, contact Sharp Electron-
ics Corporation, Consumer Audio Division,
Sharp Plaza, Mahwah, NJ 07430.
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VCR EDIT CONTROLLER

The EC-42 edit controller is a hardware-
and software-interface package used to
connect consumer or professional VCR's
to an Amiga or IBM-compatible computer
for dubbing and editing purposes. The
package includes the hardware-interface
unit, all cables, a source-VCR modification
kit, a set-up program, edit-control software,

STEREO RACK SYSTEM

Sharp’s SYS-7000 stereo rack system al-
lows listeners to tailor the sound to suit
their personal tastes. With an “Acoustic Im-
age Processor,” “X-Bass” circuitry, and
surround sound, the system can create the
ambience of a small jazz club or a large
concert hall, depending on the user’s lis-
tening preferences. The Acoustic Image
Processor provides 16 choices in the way

MAGNETIC TEST PROBE

The Lil Devil magnetic test probe from
Jensen Tools can cut the time spent
troubleshooting solenoid devices by as
much as 99%. The probe operates by
sensing the magnetic field in electrical re-
lays, coils, valves, stepper switches, and
other devices. If an electrical problem is




encountered, an LED at the end of the
probe immediately lights, indicating exactly
where the trouble lies.

When the Lil Devil is used properly, it
can eliminate the need for time-consuming
hookups and reference to schematics. It
works on both AC and DC devices and is
very easy to use. The tip of the probe is
simply placed on or near a coil or shaft
projecting through the device to be tested.
It the LED lights up, the device is ener-
gized; it not, the device is de-energized.
The pen-shaped probe, which measures
just ¥%a x 3%s inches, also recognizes
North and South poles.

The Lil Devil magnetic test probe is avail-
able in two models—the Standard, for test-
ing larger solenoids, and the High Sensitiv-
ity, for subminiatures and reed relays.
Their suggested list prices are $28.00 and
$33.00, respectively, including instructions
ﬂnd recommendations for proper use. For
additional information, contact Jensen
Tools, 7815 South 46th Street, Phoenix,
AZ 85044.
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internal or external operation. In the exter-
nal mode, a socket in the model 900 ac-
cepts an external K-type thermocouple
probe for 0°F to 1500°F measurements.
The internal mode uses a probe with a
semiconductor-type sensor. The unit auto-
matically turns on when the self-contained
probe is extended and turns off when it is
retracted.

The models 900, 910, and 920 digital
temperature meters have suggested list
prices of $55.00, $80.00, and $110.00, re-
spectively. For further information, contact

B&K-Precision, Maxtec International Cor-
poration, 6470 West Cortland Street, Chi-
cago, IL 60635.
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DISK EMULATOR

In recent years, disk emulators have been
replacing mechanical drives in some ap-
plications, particularly for operations in-
volving frequent disk transfers, such as
large program loads, database manipula-

DIGITAL TEMPERATURE METERS

B&K-Precision's series of three hand-heid
digital temperature meters feature 3%/2-
digit LCD displays and standard 9-volt bat-
tery power sources. The 920 dual-input
and the 970 single-input models span from
+58° to +1999°F. The compact model
900 probe meter spans +58° to +302°F.
The model 920 dual-input digital tem-
perature meter has two K-type thermocou-

pie sensor probes, with selectable probe-1
or probe-2 temperature readings and Cen-
ligrade or Fahrenheit measurement. It
meets the needs of many industrial and
ﬂaboratory applications for monitoring two
lemperatures, such as ambient and inter-
nal. The model 910 (pictured) offers the
same high precision and versatility, plus
selectable 1° or 0.1° resolution. It features
a single K-type thermocouple sensor
probe.

The model 900 is intended for HVAC,
building maintenance, and general pur-
pose applications. It measures just 5.6 x
1.8 x 1.1 inches, and features selectable
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labor. Many accessories available for all
scopes.
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1MV sens, DC Otfset Vert Mode Trioger, Ait Mag 38 $7

DC Oftset, Alt Mag 5825
CRT Readout $1.025
CAT Readout. Cursor Meas 51,870
CRAT Readout, DVM, Counter

Cursor Meas, DVM. Countar

95
MO0-1252

« High luminance 6" CRT

* 1MV Sensltivity

* 6KV Acceleration Voltage
+ 10ns Rise Time

« X-Y Operation  Z Axis

* Delayed Triggering Sweep

Top quality scopes at a vary reasonable price. Contains all deslred features. Two 1, 10x probes, diagrams and manual. Two year guaraniee.

Autoranging DMM

True RMS 4%
Digit

M-5000

sa5 || e M-7000

$135

9 Functions
Memory and
Oata hoid

4% basic acc
3% oigit LCD

8 with Freq.

§ .05% DC Accuracy
1% Resistance

and deluxe case

Transistor Tester
$55 CM-1500

Reads Volts, Ohms,
. « Current, Capacitors,
2.28® Transistors and

Diodes with case

Counter

Multimeter with rgltal Capacitance Meter|
[of i and

[mmmcese wth Case

Digital LCR Meter
LCc-1801

$125

| Measures
Colls 1uH-200H
Caps . 1pi-200ut
Res .01-20M

CM-1550

$58.95
9 Ranges
-1p1-20,000ufd
J 5% basic accy
Zero control

¥

AC Clamp-On
Current Adapter,

$T-265

$22 .
0-1000A AC | M-3500

Works with :u; digit 3‘25 av algu 5‘ 75 Grounded tip
most DMM accy .05% accy Overheat prot

Bench DMMS

SOLDERING STATION
TEMPERATURE CONTROLLED]
SL-30

D $135

-.1‘ Digital display

Temp range:
300F-900F

Solderless Breadboards
e

SHOWN

Low Cost Multimetar
L R
e M-1600
1.300 pins $15|
9‘|37‘o Ins $25|
2, ns
s A 1% DC Accy
10A Scale
& 8% Auto zero
Ipolarity

9438

2,860 plns $35
All have color
coded Posts

wlda Band Signal Generaters

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

5G.8500 with Digital Display
and 150MHz bulit-In Freq Ctr $249

3': Digit Probe Type DMM
= M-1900
| ey ¢
Convenieni one hand epeullon with batteries|

Measuras DCV, AGV, and case
Audible continulty cnack Dala hold

Function Generator Decade Blox

#9610 Rasistor Biox
| Provides sine,tri.squ wave | 47 ohm 10 1M & 100K pot
From 1Hz to 1MHz

AM or FM capabitily

#3620 Capacitor Blox
47pt 10 10MFD

Digital Triple Power Supply XP-765
$249

0-20V at 1A
Q-20V at 1A
&V at 5A
Fully Regulated, Short circuit protected wit
2 Limit Cont.. 3 Separate supplies

XP-660 with Analog Meters $175

Quad Power Supply XP-580

Full;regmalea and
short circuit protected -5V at 5A
XP-575 without meters $39.95

10MHz XT 100% (BM® Compatible

5 Year $595

Warranty MODEL
PC-1000

—

Four Funct n Fraquancy Counters

F-100 120MH

Fvequency Period, Totalize, 5179
Self Check with High Stabilized Crystal Oven
Osclilator, 8 digit LED display

WE WILL NOT BE UNDERSOLD!
UPS Shipping: US 5%
($10 Max) 1L Res,, 7% Tax BRI

GF-8016 Function Generator
with Freq. Counter

$239
Sine, Square, Triangie
Pulse, Ramp, .2 to 2MHz
Frea Counter .1- 10MHz

GF-8015 without Frag. Meter $173

C & S SALES INC,

1245 Rosewood, Deerfield, IL 6001
(800) 292-7711 (312) 541-1)710

e ower SUDDlY

*5/10MHz Motherboard +256K RAM

8 Expansion Siots Expandabie to 640K
*Math Compressor Slots  »Monochrome Monitor
+380K Floppy Drlve sMonographic Video Card
AT Style Keyboard *Pareilel Printer Port

FREE spreadsheet and word procassor

3.XXMS DOS and GW Basic add $75
15 Day Money Back Guarantee
2 Year Warranty
WRITE FOR FREE CATALOG
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480 pages of tables, maps,
formulas, and conversions
and it fits in your shirt pocket
(3.2" x 5.4" x 0.6")!

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

Small sample of contents

Air Tool CFM vs PSI Radio Alphabet

Battery Charglng TEN Radio Codes

Tire Manufacturer Codes  Telephone Area Codes
Lumber Sizes & Grades Lost Credit Card Phones
Concrete & Mortar Sound Intensities
Element Tables Wind Chill Factors
Computer ASCII Codes Frequency Spectrum
1BM® PC Error Codes Geology Mineral Tables
IBM® Interrupts-10 Map Glues and Solvents
80286 Hard Disk Types Boit Torque Tables
Printer Contro} Codes Wood Screw/Nail Sizes
Electric Wire Size vs Load  Math Formulas & Tables
NEMA Motor Frames Plane/Solid Geometry
Wire & Sheet Guages Copper/Steel/PVC Pipe
Resistor/Capacitof Colors  Rope, Cable and Chaln
Pitot Largp pecss ‘Is’:p;b':i’e—Dng‘%ies .
Fuse & Batte: cS nd Paper rasives
RF Coll Wlndrl}r,\g %eala Weld Elee:lrodp & Solder
Wire Size vs Turns/Inch 3200 Conversion Factors

Money Back Guarantee - If not completely satisfied, return
book postage prepaid, in mint condition for a 100% refund!

New Products

Sequoia Publishing Inc.
Dept 901, P.O. Box 620820
Littleton, CO 80162
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You got it to work? Good!

tions, assemblies and compilations, and
programs that use overlays or templates.
Offering instant access and high transfer
rates, they can significantly increase sys-
tem speed.

KAPAK's NOVO DRIVE 8000 disk emu-
lator for IBM PC, XT, AT, PS 2/30, and
compatibles is implemented with semicon-
ductor memory on a single printed circuit
card. Plug-in SIMM memory modules sup-
ply 1—8MB of storage, upgradable by the
user. Immediate access to data, inherent
with RAM’s, makes the NOVO DRIVE

8000 many times faster than mechanical
drives. The system interface logic uses
Direct Memory Access (DMA) to move
data every memory cycle. Its solid-state
design enhances reliability.

Installation is easy with “Auto Format”
firmware; no special drivers or programs
are required. It configures itself in less than
a minute with little effort by the user. Boot

firmware, including several configuration
options, is part of the product. One option
allows booting to proceed directly for the
NOVO DRIVE 8000 instead of trying the
floppy drive first.

Data is effectively non-volatile—unlike in
virtual drives, which lose their data each
time the system is turned off. An AC power
adapter, separate from the computer,
maintains data when the computer is off.
In case of AC power failure, on-board bat-
teries will supply power for at least four
hours. The disk emulator can even be
transferred from one system to another
with no loss of data.

The NOVO DRIVE 8000 disk emulator
costs $375.00 without memory modules.
For additional information and price quotes
on memory modules, contact KAPAK De-
sign, 12280 Saratoga-Sunnyvale Road,
Saratoga, CA 95070.
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Let DATAK be your designing partner. Use our dry transfer title sets to put
that finishing touch to your custom project. Over 2200 titles plus alphabets
and numbers insure that you'll have the words you need. Switch markings
and dial plate arcs are in a companion set. Use DATAKOAT spray for
complete protection. Sprays are not mailable.

948 Blk (949 Wht) 10 pt .105" Electronic Titles (24 sheets) .. ... .. $12.50
9581 Blk (9591 Wht) 12 pt . 125" Electronic Titles (24 sheets) . . ... 12.95
968 Blk, Wht, Red asst. Meter dial & Switch Markings (12 sheets) .. 12.95
04177 DATAKOAT Gloss Spray (120z) ... ... ... ... .. ... .. 5.75
04178 DATAKOAT Matte Spray (120z) ... ... ... ... ...... 575

Minimum order: $20.00 (add 7% shipping. NJ and CA also add sales tax)
WRITE FOR A FULL CATALOG AND SAMPLES TODAY
DATAK Corp. » 3117 Paterson Plank Rd. ¢ N. Bergen, NJ 07047

CIRCLE 8 ON FREE INFORMATION CARD

>
Ad I O
&

A i, Magazrn

Pl Sabvn ey €

DUAL-BAND TRANSCEIVER

Kenwood's TH-75A 2m/70cm transceiver
compresses many dual-band mobile-trans-
ceiver features into one compact, hand-
held package. It offers four ways to scan,
including dual-memory scan with time-
operated or carrier-operated scan-stop
modes. The unit has selectable full-duplex
operation, and its dual-watch function lets
users monitor both bands at the same
time. Ten memory channels for each band
store frequency, CTCSS, repeater offset,
frequency-step information, and reverse.
The two memories allow “odd-split” opera-
tion, and are backed up by a lithium bat-
tery. The battery-saving hand-held trans-
ceiver uses 1.5 watts on 2m and 70cm
bands (5 watts when it is operated on 12-
volts DC).

The TH-75A features an extended re-




ceiver range of 140-163.995 and
438 — 449.995 MHz. It transmits only on
the Amateur band, although it can be modi-
fied for MARS and CAP. (Permits are re-
quired for modifications; specifications are
guaranteed only on Amateur bands.)

The easy-to-use transceiver has a large,
dual multi-function LCD display. Memory
channel recall is accomplished by simply
pressing in the channel number, and a
CTCSS encode/decode is built in. For
quliet monitoring when the CTCSS decode
is bn, the tone alert will function only when
a signal with the proper tone is received.
The TH-75A automatically switches be-
tween the main and sub bands when a
signal is present. Volume and balance con-
tradls, along with separate squelch controls,
ark located on the top panel.

The TH-75A dual-band hand-held trans-
ceiver—complete with a dual-band rubber
flex antenna, the PB-6 battery pack, a wall
charger, a belt hook, a wrist strap, and
water-resistant dust caps—has a sug-
geisted retail price of $549.95. Two styles
of 'soft carrying cases are available sepa-
raiely. For more information, contact Ken-
wood U.S.A. Corporation, Communica-
tions & Test Equipment Group, 2201 East
Dominguez Street, Long Beach, CA
90810.
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SPELLING TOY

Franklin Computer's Elementary Spelling
Ace is a learning tool designed to introduce
6- to 12-year-old children to the diction-
ary—in a way that makes spelling and lan-
guage skills entertaining. The calculator-
style device is packaged with a copy of
Merriam-Webster's Elementary School
Dictionary.

With the Elementary Spelling Ace, chil-
dren can punch in a word the way it
sounds. Thanks to “Speliblaster,” a pro-

prietary algorithm based on the phonetic
spelling level of children in that age
group, the device will display the correct
spelling on its screen, along with the page
number where the word can be found in
the dictionary. If, for instance, the child
keys in “E-N-U-F”, the Elementary Spell-
ing Ace will automatically display the word
“ENOUGH” and refer the child to page
170. In that way, the youngster can easily
learn the process of how to spell and use
a dictionary.

The more than 40,000 words stored in

#QUALITY PARTS #DISCOUNT PRICES

ALL ELECTRONICS CORP

*FAST SHIPPING

PARKING-METER TIMER

Designed specifically to remind you when
th? time on your parking meter is about to
rup out, the compact Parking Meter Timer
is, conveniently, attached to a keychain. It
can be set for any time from one minute
to 20 hours. Besides avoiding costly tick-
ets, the timer can be used to jog your mem-

ory for keeping appointments, taking medi-
cation, and other common timer applica-
tians. And, perhaps, the “beep” of the timer
will make those often-misplaced keys a bit
easier to locate!

The Parking Meter Timer (No. 795) costs
$49.95. For more information, contact War-
ren Co., Dept. 55, 8356 Fullbright Avenue,
Canoga Park, CA 91306.
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EVéc@70ma CATs DCTX478 3380
CATe DCTX.928 8250
12Vac @90 ma. CATE ACTX-1209 3350
1WVec @ Tamp CATy ACTX.1885 3350

SWITCHES
ITT PUSH BUTTON

ITTHDA carme ¥a" X Q
V2 grny ckangoiar

YELLOW CATo LEO-D

10 4o/ §2.00 + 100 +or 317,00

FLASHING LED ”"
weth bt in fashng crl

Wll- on 6 volt.

$1.00 sach

Cl" LED4  10kr $5.50

GREE

CATs LED-4U 10 bor 39 50
81-POLAR LED

Opening of door or window pulls
pin from alarm module and triggers

ates on 2 AA batteries (no! included).
Plastic case is 3.32" X 2.29" X 1.19".
Ivory with brushed aluminum face.
CAT# DWA  $2.00 each
5 for $9.00

CATo PBZ44 $1.75 sach

loud buzzer. Simple instalation. Oper-

NICKEL-CAD
BATTERIES
(RECHARGEABLE)

3 to 6 Vdc MOTOR CASSETTE MECHANISM 6 VOLT D.C. :;‘;':g JchORGEA“'
with GEARBOX Apine cassetts 9.5 AMP/HOUR i N
Probably designed for childs t0y. transport 2, GEL-CELL 780-953075 ]
Lever selects 2 forward and one :“‘T':‘"'s"‘- R, Rated for 36 Vdc: 95 rpm.  \
reverse speed. 1StQear aprox. ncludes Elpowork 695 o 0.5 amps no oad. 65 rpm,
120 pmyBvdc, e o o " ekzrgls T 1.5 amp @ 12 Ibin torque. Gearbox
2nd gear aprox. motor, bell, pulleys; capatér, fast- rechargeable I8 3 14" X 3 1/4° X 1 1516 deep.
300 rprvévdc, e Ol <act actiater gel-call battery. Motor is 1 1/2* diameter X 3 1/2°
Reverse aprox. Dows noll ineluce amplifier section. 425" X2.75° X 55" long with double flatted 516" X -
120 rpnvévdc. B61/2°X 5 1/4" X 1.3/4". Quick connect terminals. s shatt. ideal for pumps, lift mecha-
3.35" X 1.75" X 3.25” CAT# CMEC-5  $7.50 each CAT# GC-695 gl ;Mm ETT:whg%nGlﬁw
N pplications. -
CAT# DCM-10 $6.00 10 for $65.00 $15.00 each $15.00 oach - 2 for $25.00
WALL LED'S DOOR/WINDOW ALARM ||PIEZO AWIDEBANDIAMRLIGIER
TRANSFORMERS sTaoaro Mo Protects WARNING s oty
AP -
sl BT IRY Lriadeadl 5. | [0 | [PEVICE e ||Gimevrcmsy iz
NTO 120 VAG e Ty ;Mndom vigh Pl | EL IR
QUTLET
T R e Zirmmem || WoHaNEL WosFET

[
$1.00 sach - 10 for 30 00
LARGE QUANTITY AVAILABLE

Y

SPECIALH AAA SIZE
Panasonat P-1BAAA

12 vol @ 180 WAL
CATE NCBAAAX 3150 each)
100 13,90 + 100 for 3126 00

CATE LED4 21 5170
LED HOLDER

10 POSITION MINI-ROTARY || Twopeeos hoider. @8 | [mopuLATOR
Grayhils §6P-01.1-10M.C CATa HLED 10 for 85¢. I UM138)-1. Do grad for b
wth T.L Canbe umad

M rotary pwitch. Non aharting.
1 deck. 10 powtions. 126" da.

whah X T76 lorg 37T behind

the panwl dapth. P.C. prs.

CATS WRS-10  WAS $2.50 NOW 8150 each

SPDY PUSHBUTTON

Marquands P.C. mount wth ping on DI spacing
MIW.IWV-: CATe ALY.T7 3150 wach
Binck plastic pust

RELAYS
12 vcu' D.C. COIL SPOT.
1048 4 Ao contacts
:mmwl
ugar aube sze
u| X a7 X hogh

SOUND AND VIDEO

dmaonrmction
300 4 Requirss 12 Vde. Hook up

dagram noluded
CATH AYMOO  $5.00 each

5 VOLT DC SIP RELAY

)

e S rwedt relay. 96 ohvn ool
2wrp oot T XWX T

hgh Hovemg meuts flsets Rucro-
vt and chionnated commercal

carbon comp. and Casbon thm.
CA'I GRES $1.00 par assonment
T\ 200 ASSOATED
7\ 2 wart RessToRs
Bant teads, Covbon @Mp and Cabon fim.
CATs GRASAE 1) 00 P sssoriment

50 ASSORTED

CATOLCAC 21 $1.00 - 100 jor $45.00 sohents CATa RLY.8IPY
POLAAZED $1.00 sach - 10 40r 3850
CATELCP.1_ 80¢ sach - 100 lor $50.00
LOOK WEAT $1.00 WILL BUY 10 AMP SOLID
200 AssoRTED AR STATE RELAY
’G‘ ELECTROLS 52181
palwaTiaEsisTons CONTROL

LIGHT ACTIVATED MOTION

517 X & X 1. Operase
on @ Veke. Aaqures ¢ AR batiarme (0ot nctuded)
CATS LSMD  $5.75 por une

WITH SOLOER TABS

1.2 voks 1200 AR
CATa mcB-D

STROBE KIT

Vanable rate srcbe k. fashes betever €0 10 170
iroe v minute. WAl cpernie on eabher 8 o 12 V]
Gaprarding upon DO you wie the cicd. Comes
compiete wth P.C. hoart and matructions for easy
sasertly.  GATa STROBE 1 750 sach

TELEPHONE COUPLING
TRANSFORMER
i Produce intecnatonale AT9N-HO- 10/
Primary 800 chm

Secondary: 00600 o T —
TTX 61 X 6T .
Bp.2 pia on 18T cwrdens
Prerary
200 mt min. w (kK2 1 vot
CATe TCTX-)  31.25 sach
10ior$11.00 - 100 for $05.00

Ratog 5.5 4 10 Véc
il cperase on 332 Vdc)
LOAD. 10 amp @ 240 Vac
2147 X1 34 X 70
CATS SBALY.10B 8950 each
QUANTITY DXSCOUNT
1040 845,00 + 25 for $175.00
50 tor £300.00 * 100 lor $800.00

9 q DISC CAPACITORS
Mot ara G (5 ¢ e Some Kk 500 Vo
CATa GRABOC $1.00 pei assoriment
15 VALUES OF ——c=—

ELECTROLYTICS
Containe both waiel and radiel $1yies from 1 mid
CATa GRABCP $1.00 por sssonment

XENON TUBE
[ = ]

1 long flamheute orepemd whh
J\f(l‘du'dmh-m ea for

1/4 WATT RESISTOR KIT
0 the workahop. this T

VALUES in e kN are
1 ohem, 10 ohm. 3 ohm,
47 ohen, 51 ohm, 88 ohm, 100 ohm, 130 ohm,
150 ohm, 130 ohm. 220 o, 330 Ghm, 470 ohm.
560 ohen, 690 oh, 1K, 1.2 1.8K, 2K, 22K, 2.7K.
K. A TR 51K, 5 8K 10K, 15K, 22K, J0K. 3K, I9K.
AT, BOK, 88K, 00K, 120K, 180K, 220K. 470K,
1MEG, £1MEQ, 10 MEG
The resisiors alons would sedl for $21.00.

projecs.
CATe n.n 2t0r 3100

Compieta b - CAT# REKIT-14  $17.00

TRANSISTORS
ORDER BY PAAT &
PN2222 NN
TO-92 5 bor 75¢
PN2907 PNP
TO-82 5 bor 75¢
2N3055 NPN
TO3 $1.00 each
MJ2955 PNP
TO3 $150 esch

MJE2955T PNP
TO-220 75¢ each

MJE3055T NPN

TIP121 NPN
TO-220 75¢ each
TIP126 PNP
TO-220 75¢ sach

OPTO SENSOR

10 for $4.60 - 10C lor $40.00

f12 voLT DC soLip

STATE BUZZER s 2=
Starw CMB-12 fis

34 pin DIP socket. b
CMOS compatible.

Operasss on 7- 17 Voc @ 1 ma. PC prs
Has ngoer wemnal. 70 9B @ 20 an. 0,886

X083 X 575" wgh
CAT# CMB-12 31 25 each

14.7 VOLT YHANSFOHMEH
Spete Indusness

CS510A. 147 voit, E—F
60 rr. 882Vs - | f
187 hgh X 195 X r;L\.'.-

147", Mourtling holes on 2,37 center
CAT# TX-147 $3.00 each

10 for $27.00 - 100 lor $250.00

CALL OR
WRITE
FOR OUR

FREE
CATALOG
OVER
4000
PARTS!

Now 60 pages!

MAIL ORDERS TO:

ALL ELECTRONICS

P.O. BOX 567

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

OUTSIDE THE U.S.A.
SEND $2.00 POSTAGE

FOR A CATALOG!

ORDER TOLL FREE
800-826-5432

USA: $3.00 SHIPPING
FOREIGN ORDERS
INCLUDE SUFFICIENT

SHIPPING. NO C.0.D.

INFO: (818)904-0524
FAX: (818)781-2653  rwwwwm
MINIMUM ORDER $10.00
QUANTITIES LIMITED
CALIF. ADD SALES TAX ViS4
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the Elementary Spelling Ace's memory
were taken directly from the dictionary. A
special feature also allows the child to en-
ter a personalized list of vocabulary words.
That list is then incorporated into a variety
of fun and educational games including
Spelling Flashcards, Wordblaster, Jumble,
and Hangman. The Ace helps the child to
master spelling words by repeating the
misspelied words until they are spelled cor-

rectly. It keeps score for the child and has
adjustable skill levels. |

Other features include a large 16-char-
acter, dot-matrix display, separate function
keys, automatic one-touch scrolling, and
automatic power shut-off. The keyboard of

the Elementary Spelling Ace is set up like
that of a regular typewriter.

The Elementary Spelling Ace, with the
illustrated Merriam-Webster's Elementary
School Dictionary, has a suggested retail
price of $99.00. For additional information,
contact Franklin Computer Corporation,
122 Burrs Road, Mt. Holly, NJ 08060.

CIRCLE 109 ON FREE INFORMATION CARD

2000 Channels
5MHz to 1500MHz

AR2515

*Covers 5SMHz to 1500MHz Total Price. Freight Prepaid
in AM/FM/Wide FMmodes.  (Express Shipping Optional)
Conmotscovraze’ ,(ZE A

. annel Memor
1984 Scan Frequencneys $ 695 .oo
& 16 Search Groups

+ Scan/Search speeds up to 36 channelsor incre
ments per second

= Builtin RS 232 computer interface

« 25 Day Satisfaction Guarantee. Full Refund if not
Satisfied

-Size: 3¥"Hx §8%"W x T/"D. Wt.: 2lb. 10 oz.

« Supplied with AC & DC power cords. Telescopic
antenna.

COMMUNICATIONS
10707 E. 106th St. Indpls., IN 46256
% Toll Free 800-445-7717 | = ./
f ety Visa and MasterCard A )

(COD shightly higher) i
InIndiana 317-849-2570 Collect  FAX (317) 849-8794

VACUUM TUBE/VOLTMETER

KAPPA/VIZ is now offering the WV-98C
Senior VoltOhmyst Vacuum Tube/VoitMeter,
formerly known as the RCA Wv-98C.
(KAPPA/VIZ's VTVM s identical to that

industry-recognized standard measuring
device.) It offers a large, 3-color, mirror-
scale meter for accurate reading and 11-
megohm input resistance in all ranges. The
instrument is enclosed in a heavy-duty,
die-cast shielded case.

The WV-98C Senior VoltOhmyst has a
suggested retail price of $297.00. For fur-
ther information and specifications, contact
KAPPA/VIZ Test Equipment, 175 Com-
merce Drive, Fort Washington, PA 19034;
Tel. 800-643-5237.
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calculator, with percent, memory, and
automatic shut-off. It has a built-in stop-
watch-timer function, and includes an
easy-to-read user's guide, batteries, and
a 1-year warranty.

The Time Master calculator has a sug-
gested retail price of $59.95. For more in-
formation, contact Calculated Industries,
22720 Savi Ranch Parkway, Yorba Linda,
CA 92686; Tel. 1-800-854-8075.
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TIME CALCULATOR

Calculated Industries’ Time Master was
designed for audio and video production,
recording, aviation, scheduling, sports,
and anyone who works with time-value
conversions. The pocket-sized calculator
eliminates the need to converttime values,
since it calculates directly in all time for-
mats—hours, minutes, seconds, hour
minutes —seconds, hours — minutes, and
minutes —seconds. The Time Master also
converts between any time format with the
touch of a button, and works with points-in-
time values in either 12- or 24-hour clock-
ings. The device's HOURLY RATE key allows
users to multiply time values by specific
unit costs.

The device also works as a regular math

MICROCOMPUTER

HiTech's SAM3001/386 microcomputer of-
fers the PC market 16-MHz speed and
1MB of RAM at a reasonable price. Cen-

tered around the Intel 80386 microproces-
sor, the Compag-compatible system also
includes a 1.2MB floppy-disk drive, an
HDD/FDD controller, a 200-watt power
supply, and an enhanced 101-key key-
board. The 80287 or 80387 mathematics
coprocessor is available as an option.

The SAM3001/386 microcomputer,
which comes with a 90-day warranty, is
priced at $999.00. For further information,
contact HiTech International, 712 Charcot
Avenue, San Jose, CA 95131. |
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NOW! Training includes XT-compatible computer,

today. With N

It’s.no secret. Industry is being transformed
by technology—with everything from
precision electronic instruments to giant
locomotives now being produced with the
help of advanced robotic systems. And with
automation have come jobs . . . thousands of
jobs building, programming, and servicing
the robotic systems in use today.

Mow, unlike any other school, NRI offers
yoa training that prepares you to take
advantage of these new opportunities . . .
training that gives you the practical know-
how and the hands-on skills to advance on

plus NRI's remarkable Robotic Discovery Kits!

Get training for industry’s
hottest new jobs as you
build and program complete
robotic control systems

Now you can get the skills in demand for the new jobs in industry
I’s new at-home training in Robotics Technology, you
actually build a fully IBM XT-compatible computer, then use it to
program and control working robotic systems. .. each one
engineered to recreate the exact operations
equipment found in today’s industrial workplace.

rformed by the robotic

Robotics comes to life as you
see real-world industrial control
principles in action

Your NRI Robotic Discovery Kits come
complete with everything you need to
create working, moving robotic systems.
You get structural members, motors, gear
drives, sensors, scanners, potentiometers,
plus a special Robotics Interface that links
the robots you build to your computer.

Together, your computer and the robotic
devices you construct become fully integrated

Two tasks
f

requently per-

formed by robots are

measuring and sorting, be it sorting eggs or etiminating scrap

trom a production line. You buiid this sorting system, then

g::cgmmlrh accept short and long blocks, measure these
ks, and move them to the cormect storage bins.

This
“teachable”
robotic am is the
most complex robot

model construct. Once you
dut the robot through a sequence of operations, i wiil
* these steps and perform them whenever asked.

the job or start a new career as a robotics and
industrial control technician.

The powerful XT-compatible computer
you build becomes central control for the
robotic systems you construct

As an integral part of your NRI hands-on
training, you build a fully IBM XT-com-
patible computer from the keyboard up.
You assemble the power supply, install the
5Y%" floppy disk drive, and attach the high-
resolution monitor. Most important of all, by
performing meaningful tests and demon-
strations at each stage of assembly, you
come to a full understanding and apprecia-
tion of the microprocessor technology that
makes today’s robotics applications possible.
Buf that’s just the beginning.

‘You go on to use your computer to pro-
gram and control a diverse array of robotic
sysiems you create with NRI's remarkable
Robotic Discovery Kits.

automation systems, programmed by you to
do the types of operations and tasks per-
formed in today's industrial environments.
Tasks such as plotting polar coordinates to
create graphic displays of numeric data . . .
sorting different size objects and routing
these objects to separate containers . . . even
performing a preprogrammed sequence of
operations again and again just as robots
now do on manufacturing lines.

Nothing is left out, nothing is left to chance.

You get everything you need—the skills, the con-

fidence, and the equipment—to feel completely
at home with today’s robotics technology.

Step by step, you get the training you
need to move into robotics fast

You need no previous experience to succeed
with NRI training, because NRI takes you from
electronics basics all the way up to the state of
the art in robotics technology. You train from
the ground up . . . first gaining a working

know=
ledge of .
electronic circuits and components as you
experiment with your NRI Discovery Lab®
and professional digital multimeter.

Rapidly, theory becomes understanding as
you move on to digital logic, computer fun-
damentals, right up to writing practical pro-
grams to control specific robotic operations
using NRI's Robotic Programming Language
software included in your course.

Your success is assured by your personal NRI
instructor, whose expertise and personal
guidance are always available to you whenever
you need a helping hand along the way.

Get training you can build a career
on—send for your FREE catalog today!

See for yourself how NRI's breakthrough train-
ing can put you at the heart of the robotics
revolution. Send today for NRI's big, 100-page,
fullcolor catalog that gives you all the details
about NRI's exciting new training in Robotics
Technology, plus training in computer elec-
tronics, TV/video/audio servicing, electronic
music technology, security electronics, and
other growing high-tech career fields.

If the coupon is missing, write to: NRI School
of Electronics, McGraw-Hill Continuing Edu-
cation Center, 4401 Connecticut Avenue
Washington, D.C. 20008

" v v
McGraw-Hill Continuing Education Center T
4401 Connectlcut Avenue

Washington, D.C. 20008

For career courses
approved under Gl Bill I

1 check for details

I d Check one catalog only

I [ Robetics Technology
[ Computers and
Microprocessors
O Security Electronics
[ Electronic Music
O Digital Electronics

O TV/Video/ Audio Servicing
[0 Radic Communications

[ Cellular Telephone

[J Data Communications

O Basic Electronics

|
I Servicing I
Name _ —
I Address I
I City State Zip I
| AcreteatytmeNatonnHome Sty Concl___15.108
2

6861 H38OLOO

-



POPULAR ELECTRONICS

n

Think
Tank

IF 1 HAD IT TO DO ALL OVER AGAIN

was 12-years old when it alt began. |

had a date with a pretty girl and
went to her house to pick her up. Her
older brother was a ham, and | wound
up spending the evening (and half the
night) with him. She was furious, but |
didn't care. Some six months later, | had
my own ham license, and the call
K2AVB. So naturally, when World War |l
ended, | got a job on an electronics
assembly line.

| went into electronics full tilt, and
worked my way into research and de-
velopement work for a major elec-
tronics manufacturer. That was followed
by a stint as chief electronics tech for
another manufacturer, and then |
learned (it took me long enough) that |
could earn more money with a type-
writer than with a soldering iron.

| worked as an editor for some of the
country’s top magazines, so that having
achieved as | have, | can sit here and
reminisce with you guys. The problem is
that its a one-way street. You just don't
talk back, and | wish you would. The mail
does come in, though, and | enjoy
reading every letter.

Recently, I've been getting a spate of
letters from everybody from raw begin-
ners to college physics professors. Re-
member about the tolerance of series
resistors? | figured that when a bunch of
electronics-type editors started getting
intfo that, their answer would be final.
Not by a long shot. You readers started
to express your opinions too, and the
mail has poured in. | started making two
piles on the desk..Those with ideas for
Think Tank, and those that talked about
the series resistors.

So since you enjoy problems, here's
one for you to work on. You have a five-
gallon bucket and athree-gallon buck-
et and a limitless supply of water. The
problem is, you've got to bring back
precisely seven gallons of water. It can
be done. Now you tell me how! We'll
publish the answer in the next issue.
Send your answers in with a schematic
and write-up for this column.

By Byron G. Wels

B.C. “Hearing Aid”. By, sometimes |
do something so clever that | actually
amaze myseift Last year, during the
baseball season, our entire production
line would almost shut down during the
games. There was a blaring transistor
radio at each station along the line,
and employees would shout and cheer
whenever something important hap-
pened. Thats when management real-
ized that the games were holding up
production, and they notified every-

. 81
1N914 £R1 1
Fio0K 2N2222

Fig. 1. The BC Hearing Aid is really a
miniature radio that is built to resemble a
hearing aid. The antenna is nothing more
than a length of wire connected to coil L1
(an adjustable, ferrite loopstick).

body that no radios were going to be
allowed during the next season.

| started to pretend to be losing my
hearing, saying “scuse me” and “par-
don?” whenever anyone spoke o me,
and collected a lot of hearing aid liter-
ature, which | left on my bench. Then |
built the circuit in Fig. 1into a smaill hear-
ing aid housing.

Came the baseball season, | started
wearing it at work, and while everybody
else had o wait to get home, | was
getting the play-by-play all day. The
only problem is that you can't jump up
and holler when something happens.
After the season I'll allow my hearing to
gradually improve.

Coil L1 is an adjustable, ferrite
loopstick, sold under the brand name
“Vari-Loopstick.” Aimost any NPN tran-
sistor will work here as well. The external
antenna is just a random length of wire,
and you don't really need the ground. |
did find that under certain circum-
stances, simply touching the antenna
or ground might improve reception. —
Fred Rubin, Chicago, IL.

Actuadlly Fred, I'm not much into spec-
fator sports. | don‘t even know how they
make a touchdown in baseballl But this
sounds like a good one that many of
our readers can use. Look for your Fips
book. Its on the way!

Light Minder. By, the wife and | have
been trying to fix up our “greatest in-
vestment,” and the last thing we bought
was one of those outside pole lights.
Well, | installed it physically, and it
looked great. Then | sank a length of
conduit underground from the lamp to
the cellar window, and ran a length of
Romex cable through that.

| added a switch to turn the lamp on
and off, but that got to be a nuisance,
so | came up with this circuit (see Fig. 2)
to automatically turn the lamp on at
dusk and off at dawn. That's where
catch-22 began. At dusk, the lamp
comes on, the light from the lamp hits
the photocell, the light goes out.

To correct that problem, | mounted
the photocell in a black cardboard
tube that I'd sealed with polyurethane,
and attached it, pointing upward, to
the top of the lamp housing.

The only other problem | came up

TO 117VAC
— =

+9vDC » »

Fig. 2. The Light Minder is an extremely
simple circuit that uses a phototransistor
to determine when sunlight has diminished
enough to warrant turning on outside
lights.



with, was that dusk takes on many
forrrs. If it gets particularly cloudy dur-
ing the middle of the day, the lamp
comes on. When that happens, | simply
use: the primary switch as an override. |
hope that other readers will enjoy this
circuit, It has numerous additional ap-
plications, such as controlling garage
lights, etc. —George Mead, New York,
Y

Zood idea, George. I'd recommend
thizt readers look into the possibility of o
117-volt derived, 9-volt power supply, or
at the very least, make sure you use
alkaline batteries for longer life. Look for
yiur Fips Book in the mail, okay?

Injecto-Trace. | had been looking for
something like this for a long, long time.
It's a combination tool, and as such
saves me a lot of space on the work-
bench. (See Fig. 3) It's small enough to
e mounted on a piece of perfboard,
and can be slipped into any conve-
nient plastic housing, just to doll it up a
bit, lwas going to call it a "one-evening
project,” but if you do any amount of
construction and/or servicing, it be-
cames, as you'll find out, an “every-eve-
ning project!”

In the injection mode, it makes a fine
signal injector for inputting anythirg
from audio frequencies on up.And asa
signal tracer, it works from audio up fo
400 MHz and more.

Now how do you convert it from a
siggnal injector to a signal tracer? Sim-
pie. Just plug in a pair of high-imped-

SIGNAL
ouT
e
il
]
7 002 -
| EARPHONES
c2 a2
* 02 2N188A |
R3
27K
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$ 27K
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Fig. 3. Injecto-Trace combines two of the
riost simple, but useful, test instruments
(signal injector and signal tracer) into a
single circuit. Introducing an earphone to,
o removing it from, jack J1 determines
the circuit's mode of operation.

ance magnetic phones. The closed-
circuit jack takes care of whatever
switching has to be done. Inserting the
plug breaks the feedback circuit, and
it's donet!

Power for the unit is drawn from any
1.5-volt cell, and the larger the cell you
use, the longer it will last before you
have to change it. Now | know that this
has to be worth a Fip's Book. Right? —
Frank DAndrea, Cleveland, OH.

Frank, it was a nice change, seeing a
handy piece of test equipment after all
the third brake lights, metronomes, and
code-practice oscillators. Your Fips
Book is on the way!

Modulation Monitor. The FCC says
we mustn't exceed 100% modulation,
and it's a good idea. Excessive moduia-
tion creates distortion and band spiat-
ter that wreaks havoc with other
stations. But exactly how do you go
about monitoring your percentage of
modulation? Frankly, most of us de-
pend on signal reports from other sta-
tions.

If you're constantly getting "5 x §”
reports, the chances are that you're

+00V

Fig. 4. The Modulation Monitor is
designed to indicate the percentage of
modulation in a given signal. The circuit
uses switching diodes to fire the neon
lamps when negative-peak modulation hits
50, 80, and 100 percent.

okay and have nothing to worry about.
While modulation monitors are avail-
able, they also happen to be expen-
sive.

The unit shown here (see Fig. 4) is
inexpensive, easy to build, and suffi-
ciently accurate to do the job, and do it
well. | built mine into a “little black box,”
using rubber grommets on the face in

(Continued on page 25)

Our fascinating elec-
tronic kits arg de
signed to challenge

your imagination and allow you to construct
projects as described below.

Helium . o
Neon
Laser
Battery or AC operated
system. Projects pencil thin
beam for miles.

* Up to 3 mw visible red output
* Make your own light show,

iluminate clouds

o Laser gun for creative and fun games

o (Optical experiments in the lab or classroam
LGUMIK Kit & Plans (without laser tube) .559.5
LTO1R Full Spec Class Il Laser Tubhg ... .. s

Simulated Laser for Beginners
3 Y

Construct a low cost 3 color sirmulated-aser

device, variable pulsed or continuous light

« Visible high intensity 2000 mCD

o Small spot is excellent for pointer qr hoating
gallery

* (Optical experiments and alignmant,

LHPMIK Kit, Lens, & Plans (3 Emitters) ., 55480

Plasma Fire Saber

Construct a fascinating plasma satwr that oo

duces a piercing red beam of neon. Length and

intensity controlled by hand gnp

e Excellent special effects and disnlay
demonstration

* High-visibility safety baton for jogging or cycling

* Semiphore signaling and pointing

PFS1 Plans...%6% PFS1K Kit & Plans.

Plasma Lightning Giobe
Construct a plasma globe
that creates the spec-
tacular extraordinary ef-
fect of a lightning storm
Experiment with other
lightbulbs and receptacles
to achieve unique and as-
tonishing effects

PG5 Plans 560

PGSK Kit, Globe & Plans 54950

Human Energy Forcefield

Become an electric man! Construct a novel device
that transforms your body into a walking power
source.

34044

/./ « Energize lights, objects
M ~— and “other people.”
=~ Demonstrate feats of
magic and mystery.
¢ Enhances “apparent”
telekinetic motion.
HEF1 Plans...56% HEF1K Kit & Plans. ..589%

CALL 1-800-221-1705 to order.
VISA, M/C Accepted. Or send Checkor M.0.in U.S. funds
{include $3% S&H per kit; $1% per plan). Assembled kits
are available. Send $1% for catalog.
INFORMATION UNLIMITED
Box 716, Dept.PE Amherst, NH 03031 (603)673-4730
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THINK TANK
(Qontinued from page 23)

wlpich the neon indicator lamps are
mounted.

Switching diodes are used to fire the
neon lamps when negative-peak
modulation hits 50, 80, and 100 per-
cent, To use the circuit, keep an eye on
the lamps. You should attempt to keep
the 50% lamp firing all the time, and the
80% lamp should be on as much ¢s
possible. But you should try fo prevent
the 100% lamp from lighting at ail.

| know that you haven't done a great
deal with amateur radio, and | thought
I'd give it a shot with this circuit. —Martin
Leandro, Austin, TX

Marty, | agree that it's fime. In fact, its
past time. But we draw our circuits from
guys just like you. If you want fo see
more amateur-related circuifs, why just
send ‘em in!

Field-Strength Meter. While this is a
pmiject, the most-important thing was

an experiment | did with it! The project
itself is a quick, throw-together circuit
built essentially from junkbox parts. s
basically a FSM bridge circuit, using a
0-1-mA meter as a readout. But lef’s
take a quick gander at the experiment.
See Fig. 5.

| located an empty parking lot on a
Sunday when the stores were closed,
and brought a 50-foot length of
clothesline with me. | marked a center
spot in the middle of the lot, and had
my wife hold the end of the line at the
center. Using chalk, | drew a 50-foot
circle by holding the line taut. Now |
established a "north” position and inter-
sected the circle with chalk at that
point. | proceeded to mark (using a
magnetic compass) the additional
compass points at NNE, NE, ENE, etc.
Now | pulled my car over the center
mark so the car was facing north, the
antenna directly over the center mark.

My wife keyed up the transmitter, and
I moved from point-to-point around the
circle, holding the field-strength meter

Ve,
R 4

“I'm on eight bulletin boards and
have a dedicated line for each....”
—

“Brian, the only message for you today
is that your modem phone bill is due.”

“You got a message from ltaly, Carl.
He left his number...”

“Hey, there’s a guy on from Australia!”

MORE AMAZING

KITS- __to challenge your im-
m agination and allow you to
construct projects as described below.

High Potential Force Field Generator
Construct a multi-functional HV

module intended for the laboratory
researcher, hobbiest, educator and

science fair enthusiast.

o Build a directional ion ray gun, etc.

 Build a high speed ion motor \

o Blast or drill sub-micron holes S
 Build a lightning ball

e Create an anti-gravity effect 0 Q@?
o Experiment with static electricity
HVM?7 Plans 800 HVM7K Basic Kit & Plans $9950

100,000 Volt Stun Gun =

Construct your own high energy personal pro-
tection unit.

e Intimidating effect up to 20 feet away

e Research into muscle building

STG2 Plans...57%% STG2K Kit & Plans. .. 5495

Solid State Tesla Coil

Construct a multi-functional elec-

tronic HF Energizer Module.

e Create swirling plasma tor-
nado,and a plasma globe

e Build a “Jacob's Ladder”

e Experiment with high fre-

quency energy
TCL4 Plans...56% TCL4K Kit & Plans .. 549%0

Miniature FM Wireless Mike
Construct a device that transmits sound to your FM
radio, over considerable distances (up to 3 miles).
e Become your neighborhood

disc jockey ;
e Monitor children/invalids
o Build a security system
FMV1 Plans $6%
FMVIK Kit & Plans 53450 3

Sound Activated Neon Beacon
Highly visible ignited plasma length
varies with volume of sounds and
music.

e Visual enhancement of music
e Excellent amusement for bars,

|
f
« Attention getting for point of sales

recreational areas
SAN1 Plans . .S6% SAN1K Kit & Plans . %495

Ultrasonic Acoustical Generator
Build a pocket-size device capable of warding off
aggressive dogs, other animals and intruders.
® Uses complex sonic
shock waves as an in-
trusion deterent { l ,'
e Experiment in acoustical
ultrasonics
e Deter rodents and other garden pests
UAG1 Plans ..%6% UAGIK Kit & Plans ..54950
caLL 1-800-221-1705 to order
VISA, M/C Accepted. Or send Check or MO. in US.
funds (include $3% per kit; $1% per plan). Assembled
kits are available. Send $1% for catalog.
INFORMATION UNLIMITED
Box 716, Dept. PE Amherst, NH 03031 (603)673-4730
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INFRARED BEAM
DETECTOR ) -(<

Detecting hard-to-reach
infrared beams is
a cinch!

Handy 8 inch arm
allows easy access to
infrared emitters in

-TVs
-VCRs
-Computers
-Any IR beam

90 DAY MONEY BACK
GUARANTEE!!

ORDER TODAY!

DuPerron Electronics
1724 Kippy Dr.
Colton, CA 92324

Only $17.95 postage paid.
CA residents include 1.08 sales tax.
Please allow 2-4 weeks for delivery.
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THINK TANK
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Fig. 5. The Field-Strength Meter is
basically a bridge circuit, equipped with a
0-1-mA meter as a readout.

and recording the readings on a clip
board marked on a sheet of polar-co-
ordinate graph paper, as the parking
lot was. When I'd finished, | had some-
thing really valuable. It was a pattern of
radiation from my car antenna. Now |
know where any dips are, which direc-
fion offers maximum field strength, and
am able to orient the car for maximum
transmission efficiency.

RN speclalties co.

WA Halt ed BRI

BioMetal from Mondo-tronics...
...Electric Movement Without Motors Or Solenoids!

Bi -The E Motion B g
Mondo tronica prasents BioMetal, a highly improved nickel-tlanium Shape Memory
Alloy (SMA) that shortens In lengih when siecricalty activated. Puling with over 3

56 Page BioMetal Guidebook

Newlon3 (10 ounces) of force, the thin BloMelal wire Olters an antrety new way of Extensiva inlormation on BioMolal, Niino) and shepa
; b memory sdoys I ganoral Discussos SMA nistory, bonlfs,
aking ings e et ek e ol G g

ra. $6 pgs. lustealod
Compared to Nitinol, a popuiar SMA developed in tha 1960'a, BioMatal haa & much more. 56 pge. Husna

longar Hietime and greater repeaiabiity. BioMatal aamples have baen operated over
20 million cycles with tually no change in perormance, With BioMetal, SMAs can
compera with the Hetimes demanded bl motors and soiencids.

Order No3-009
BioMaiai Guidabook $9.95

I many instances BloMetal outperiorms morors and solenoids thanks 1o Is fo
Watime, smallor size and very low mass. Bioketara dract llvesr action can simplly
dasigns, reduce cosls. and increase overall performance. BioMetnl has vast potertial
Tor uss In avarytring from toys 10 robotics, almast any place requiring electically
driven action

Switches, Relays
and Oscillators

Shape Memory Alloys hava crystal structures that can assume radically different #pring, awitch, tacks, batlary holdar, quidebook
forms a1 datinct iemperaturas. Whon passing an eloctric currant, BioMetars Internal hi4

resisiance causes il 1o heat, and actvate this phase chanpe’. The wia shortens In
longth, and puils with a Usable amount of force. When cooled, retuma 1o its
original shape. It not averhoried or overexiended, BioMetal wii pertorm for millions of
repeated cyces.

Ocder No, 3015
Switches, Rolays and Oscillators $3.95

As perlormance depends ita the heating and cooling rate, BioMetar's small diameter
provides optimum resulls. BioMetal can be heated by elaciric currant, with higher
curranis providing fastar aclivallon. Caution must be usad to prevent overheating the
wire. Cooling speed can be Increase by coaling the BloMelal wire whh aillcone nibber
(which acs as a heat sink 10 draw the heat lway?, o even by Immersing the wire In a
Puid such as waler with & amail amount of glycerine.

Simple Android Parts

Explors the robotics of the futuro, Build models
that mimic fiving systems like ears. etbows, lails,
tittering wings, Includas 7.5 em BioMate! wira
rubbor tiide, wires, workbase. spring, ballory
holdar and guidabook. Naeds two AA balterias.

Order No 3-014
Simple Android Parta $14.95

In applications requiring greater strength, several BloMela! wires can be used In
paraliet This gives much faater response than would a single larger wire having an
equat cross sectional area. Many unitue and dever devices are possible using
00upS of wire3 - one anty needa ook a1 nature for examples of finear muscle

contraciions and their appficalions.
: 3500 RYDER ST.
3 CONVENIENT LOCATIONS: SANTA CLARA, CA 95051

HSC of Santa Rosa HSC of Sacramento

. )sa Ave 3 miock St
S S on Call  CAResidenis & Info Tofl Free Order Line
LR g == s nes NOW! 408-732-1573 800-4-HALTED

e e o 0 oo T e o e COU o b et s e 0D ORDERS ONLY, PLEASE. ..
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One tree can make
3000000 matches.

One match can burn
3000000 trees.

I know the experiment was more im-
portant than the apparatus, but 'd
dearly love a copy of the Fips Booki —
Michael Hernandez, Omaha, NE

Say no more, Mike! The book is on the
way. Readers should be advised that fo
make this a more-permanent unit,
carefully take the mefter apart, reverse
the meter face and paint the back of
the scale white, then use rub-on type
lettering to mark the meter face in "S”
unifs. However, since this is a relative-
reading meter, it really doesn’t matter
how the scale is calibrated.

Power Inverter. This circuit (see Fig. 6)
can deliver high voltage AC or DC. Its a
simple inverter set-up and can be used
o power a Tesla Coil, a Jacob’s Ladder,
or a spark gap. While my circuit uses a
pair of 2N3055's, by reversing the polar-
ity, you could change those NPN's for
PNP’s. | should also point out that the
resistor values are not critical, and any-
thing from 1000 ohms to 2000 ohms
should suffice. Talking about non-crit-
ical, the transformer can be any 6.3 or
12.6 volt type.

Apply the input voltage (12-volts DC)
5O the positive goes to the transformer’s

|
a1 12V
2N 3055
H.V.
" out

Q2 _$ i

R1 an3oss| v
1.5K 12VB¢
IN

Fig. 6. The Power Inverter is built around
a pair of 2N3055’s fed from a 12-volt
source. The transistors alternately turn
on, creating a rising and collapsing
magnetic field in the primary of TI,
causing a voltage to be induced into the
secondary winding of T1.

center-tap, and the negative goes to
the two transistor emiters. Any bridge-
type rectifier and filter can be used at
the output if you need direct current. Is
that good enough for a Fips Book, By-
ron? —Doug Hoff, Vacaville, CA.

You got it, Doug! But next time, send in
some additional text with your diagram,
huh?
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Fig. 7. The Crystal Checker—essentially an oscillator/amplifier with a broad frequency
range—is built around two transistors, a couple of general-purpose silicon diodes, and a

few support components.

Crystal Checker. | was going through
my junkbox, and found myself faced
with a huge assortment of crystals.
Were they good or bad? The normal
wcly of doing things is to build a circuit
to operate at a particular frequency,
then select a crystal that's rated for op-
eration at a frequency that’s as close to
that desired as possible, and try it out.
But | wanted something a bit more
positive, so | built a crystal tester that
works well enough to suit the purpose.

The Crystal Checker (see Fig. 7) is a
simple circuit built around two tran-
sistors, a couple of general-purpose sil-
icon diodes, and a few support
components, When assembling your
own version of the circuit, it is recom-
mended that you place a crystal sock-
etiat the top of your housing, and make
$1 (push-to-test) a momentary-contact
switch.

To use the circuit, insert a question-
atble crystal in the socket, press $1, and if
thie lamp lights, the crystal is sound and
working. If not, deep-six it.

The resistors can all be quarter-watt
types, and you've probably got all the
parts that you'll require in your junkbcx.
Whatyou'll have to buy, if anything, can
miost likely be purchased locally.

The circuit is essentially an oscillatar/
amplifier with broad frequency ranges.
Are those Fips Books still holding out By-
rcn? —Sam Nasmith, Oklahoma City,
CK.

Actually no, Sam. I'm sending your
copy, but guys, we're running low. We'll
stlll offer a reward for submitting circuits
fa Think Tank, but if you want a Fips bock,
shake a leg!

LED Light Chaser. This is an unusual
light chaser that uses two strings of LEC's.
You can intermingle them with orie
stiing appearing as a mirror image of
the other, or with both strings flashing at

random. They can be set for a single
red lighting sequentially, and a single
green going out sequentially. By flip-
ping a switch, the red and green strings
can be reversed.

Arrange the LED in a circle with LED 1
at 12:00 o'clock, and the rest equally
spaced to fill the circle. My own unit is
built around a 2%-inch circle, but it can
be any size and as many additional flip-
flops and LED's as desired can be add-
ed. We placed the red ones at odd
numbers and the greens at even num-
bers, however, any desired format can
be used.

See Fig. 8. The flip-flops are wired as
rng counters with the red ones con-
nected to the @ outputs, andthe greens
to the @ outputs. The switches in the
clock circuit provide four clock speeds
from very slow to very fast,

When S5 is flipped to the on position,
the LEDS flash at random and the light-
ing sequences might change each
time the circuit is turned on. With the
clock set at its slowest speed, the pat-
tern becomes obvious.

When switch S1is operated momen-
tarily, a single red LED will light, and a
green (the one ahead of the red) will
go out. Flipping switch S$4 very quickly
changes the sequence to a green
lighting and a red going out. You must
have the clock going stowly to make S4
effective. In either case, arotary motion
will appear to take place.

Switches S2 and S3 allow you to
change the operating frequency of the
control oscillator, which consists of half
a 7404 hex inverter (U5-a-U5-c). The
addition of switches $2 and S3 allows
the control oscillator to operate at four
different frequencies.

—Thomas L. Conroy, Walpole, MA,

Interesting circuit, Tom. Its one I'm
certain a lot of our readers are going to
want o try. The use of red and green

AMAZING
PLANS:

Step-by-step
plans allow you
to construct
useful and
amazing devices.
Sources for all parts
are included,

o
wye!
55 &
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v

EML1 Electronic Coil Gun Launcher. Pro-
pels a projectile using a pulse of magnetic energy.
EML1 Plans (parts indv. available)......... sgoo

GRA1 Gravity Generator. Electrical
phenomena produces effect of anti-gravity. Great
for science fair.

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

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

RUB4 Plans (parts indv. available) ....... 52000

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

BTC3 Easy to Build Table Top Tesla Coil.
Produces 10-14” streamers.
BTC3 Plans (parts indv. available) ........ $1Q00

TCC7 Tesla Coil. Engineering designs on 3
systems presently being operated in museums.
TCC7 Plans. ........c.ccoveiiiinann... 52500

Hard to Find
Specialized Components

FLBKB - Three separate fiyback transformers
available for the price of one. Intended for
hundreds of projects.

Order #FLBKB with free plans ...  $24%

VG20 - 20KV rectifier diode used in many
projects . ... ... 8350

HVC1 - 1000 pfd at 15KV ceramic capacitor
used in many projects $3%0

CD25B - 25 to 50000 voit miniature
transformers used in stun guns, pulsers, etc.
............................. 81650

LETHP - 2000 MCD high intensity narrow
beam light emitter. Intended for use with sim-
ulated lasers, remote control communications
and other optical applications . ... ... 8550
LT4R - 4 to 5 MW helium neon laser tube.
Includes plans for power source. .. $14950
PB12 - 127 dia. brilliant museum quality
plasma balls with plans for power Supply.
......................... $1950%0

CALL 1-800-221-1705 to order.

VISA, M/C Accepted. Or send Check or M. in US.
funds (include $1°0 S&H per plan). Send $1% for
complete catalog.

INFORMATION UNLIMITED
Box 716, Dept. PE Amherst, NH 03031 (603)673-4730
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RED LED'S

7 /Y

/Y

s

LED2 LED4 LEDS LED8
' /v /v iy
' 1

GREEN LED'S

Fig. 8. This LED light chaser uses two strings of LED’s connected 1o several flip-flops
that are configured as a ring counter.

LED’s makes me think that this could
make a nice Christmas novelty, and if
you start working on it now, you could

be ready for the holidays! Check off
one more Fips book!

That's all for this month. To see your Blvd., Farmingdale, NY 11735,

ideas in print, send them to Think Tank,
Popular Electronics, 500-B Bi-County

THINK

TANK

53 PAGES, OVER 130
PROJECTS!
SIMPLE, EASY-TO-BUILD AND
USEFUL IDEAS FOR YOUR
HOME, HOBBY, CAR.

B HERE'S THE ANSWER to that eternal question
among electronics hobbyists—"What will | do?” In
WELS' THINK TANK you'll find over 53 pages jam-
packed with over 130 one-evening projects that will keep
you absorbed. These are tantalizing devices that you
can quickly put together and then use immediately.
There are projects for your car, your home, your work
bench, other hobbys, such as photography, music, and
stereo. Telephone projects, light controls, and a vast
assortment of miscellaneous do-it-yourself items. Flip-
ping through the pages of this book, the question be-
comes “Which one will | start with!

Electronics Magazine, and immediately won a good
deal bf reader acceptance. The mail poured in as read-
ers offered their own circuits or asked for assistance with
electronics projects they worked on.

l WHAT KIND OF PROJECTS will you find in the
WELS' THINK TANK BOOK? The index, which oc-
cupies the entire back page, lists them. Choose from
nearly a dozen amplifiers, an assortment of automotive
projects from automatic parking lights to eiectronic air
horns, battery chargers to battery monitors. You'll find
fuzz boxes for your guitar to a tremolo unit. A darkroom
timer for you photo buffs. And at a price of only $3.50,

l THE THINK TANK originally appeared in Hands-On  you can’t go wrong!

THINK TANK—Circuits for Experimenters and Project Builders!
{1 169—Please send one copy of THINK TANK at $3.50. Shipping $1.25 (U.S. and Canada only).
{1 169—Please send —____ copies of THINK TANK. Total cost is sum of copy price and shipping cost

multiplied by number of copies ordered.
Allow 6-8 weeks for the material to arrive.

Please print
Detach and mail today:
POPULAR ELECTRONICS
{(Name) BOOKSTORE
P.O. Box 4079

- Farmingdale, NY 11735
(Street Address)

All Payment must be in U.S.
Funds!

(City) (State) (Zip)

PE1089
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The CIE Microprocessor Trainer helps you i learn how circuits with
microprocessors function in computers.

START WlTH CIE; the handy reply coupon or card below to:

Cleveland Institute of Electronics,

Microprocessor Technology. Satellite Communications. 1776 East 17th Street, Cleveland, Ohio 44114,

Robotics. Wherever you want to go in electronics... e —

start first with CIE. r AHO-131
Why CIE? Because we're the leader in teaching c I E world Headquarters

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

Cleveland Institute of Electronics, Inc.

1776 East 17th Street ¢ Cleveland, Ohio 44114

0O Please send your independent study catalog.

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

We offer flexible training to meet your needs. Print Name: —— — —
You can start at the beginner level or, if you already Address A
know something about electronics, you may want to _ )
start at a higher level. But wherever you start, you Ciy - e St 20
can go as far as you like. You can even earn your Age ___ AreaCode/PhoneNo._ om S

Associate in Applied Science Degree in Electronics.
Let us get you started today. Just call toll-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in
CIRCLE 11 ON FREE INFORMATION CARD

Check box for G.1. Bill bulletin on Educational Benefits
[J Veteran [J Active Duty MAIL TODAY!

Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105)



‘ ‘ o There is a way to get better prices
All I -‘Nal'lt lS on programiming. The American Home
Satellite Association. An organization
created exclusively to protect and

[ ] [ ]
enhance your enjoyment of your satellite
pl l( .( ES. ' TV systen.

With AHSA’s group buying power youlll

save on premium services, superstations
j O and basic programming services. Enjoy

savings on accessories, equipment, and

’ : - 7 L () ,, progranuning guides, too.
= I [ '.UC} ﬁl to i aSl (o \ A place to turn for help.

From locating satellite signals to

y GIE85 locating a reputable dealer, the toll free
: : AHSA “Helpline” has the answer. AHSA
provides educational videotapes and
mmformative books, too. At very special
member prices.

5 Plus, 10 times a year, AHSA's official

4 newsletter, Sky Report, will bring you the

latest word on products, legislation,
programming, and more. Not to mention
reviews of new products and services.

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

4 expert witnesses to Congressional
: hearings. Join other dish owners around
¢ the nation, and become a force to be

3 reckoned with.
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[J Rush my free information Kit.
Name w0 o . =

Address. I S —
ity State Zip_

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

30-day Money Back Guarantee

Pz Return completed coupon to:
7 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).
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Tapped
Coil
Crystal

There’s many a way

to tune a crystal receiver.
This golden oldie does it
with a tapped coil

and variable capacitor.

Trocing the origin of crystal radio-
wave detectors (that's what they
called ‘em in Grandpa’s day)
can be alitfle tricky. One reason is that it
took some time for experimenters to
appreciate the nature of crystal detec-
fion and crystal rectification.

The first relevant discovery was made
in 1874 by the German physicist, Karl
Ferdinand Braun. Braun noticed that
certain metal sulfides conducted elec-
tricity in an unsymmetric fashion. The
current, in other words, would pass very
easily in one direction, but with great
difficuity, or resistance, in the other di-

rection. The effect, of course, is rec-
tification, but Braun did not realize that
until 1883. Finally, in 1901, Braun har-
nessed his crystal rectifier o the pur-
pose of radio-wave detection.

Crystal Detectors. In the United
States, it was H. H. Dunwoody who dis-
covered the crystal radio-wave detec-
tor in the year 1906. The crystal was a
piece of carborundum, otherwise
known as silicon carbide. Silicon car-
bide is also the first solid substance
known to be electroluminescent. Just
imagine: strange illuminations from a
crystal set! The phenomenon came to
be called Detektorleuchten, literally,
detector lights.

Crystal detection and rectification
got a lot of attention. It was very quickly
noticed that several natural substances
could detect radio waves when in con-
tact with a tiny metal point or small
piece of fine wire. Among the sub-
stances tried were: galena (lead sul-
fide), iron pyrites (iron sulfide), molyb-

Popular
Flectronics

OCTOBER 1989

denite (molybdenum sulfide), zincite
(zinc oxide), cerusite (lead carbonate),
and silicon. The wire contact was most
often made of gold, silver, copper, or
bronze. There were many types of crys-
fal-detectors, but each of them pro-
vided a means of holding the mineral
specimen and a way of controlling the
position and pressure of the wire con-
tact, often called the cats whisker.

1
D1 EARPHONES
1N34A 200002
L1
(SEE TEXT) K
c1
500pF
hey

Fig. 1. What makes this crystal radio
special is the tapped RF coil. Apart from
that, the circuit is similar 1o many other
simple crystal receivers. Exactly where
and how the various parts and components
are mounted is up to you, but follow the
layout shown in the photos if this is your
first radio project.

6861 4390100
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In some detectors, the cats whisker
was replaced with a second mineral
different from the first. The two-crystal
system was marketed under trade
names like Periken Detector, the Pyron,
and the Bronc Cell. The two-crystal de-
tector, never very common, was actu-
ally more reliable than the con-
ventional single crystal and cat’s
whisker arrangement,

Alternatives. The crystal detector was
avery simple and, perhaps for that rea-
son, a very popular radio-wave detec-
fion device. But it was certainly not the
only one, nor was it always the best or
the most sensitive. Prior to the final suc-
cess of the vacuum tube in the 19205,
there were a wide variety of other de-
tectors based on every conceivable
physical principle. There were elec-
frolytic detectors, electrostatic detec-
tors, magnetic detectors, thermalt
detectors, primitive spark-gap detec-
tors, and of course the famous coherer,
which was often little more than a glass
fube supplied with two electrodes and
some iron filings.

There is also at least one recorded
instance of a radio-wave detector
made from, believe it or not, a disem-
bodied human brain.

Brain Waves. In September of 1901, A,
Fredrick Collins performed a series of
experiments designed to “verify, if possi-
ble, the casual observation long since
made that approaching electrical
storms manifested their presence in
persons afficted with certain forms of
nervousness and other pathological
conditions, though the storm influenc-
ing them might be many miles
beyond.” Collins reasoned that, some-
how, the brain picks up the electrical
disturbances in the air just as a radio-
wave detector reveals the presence of
sparks from a spark coil.

Collins began by setting up a simple
spark transmitter and an equally simple
receiver connected to a couple of
needles for insertion into his experi-
mental brains. He started with an un-
identified mammalian brain from the
local butcher. According to Collins, it
worked. He was encouraged, and went
on to repeat the experiment with the
living brain of an anesthetized cat. Ac-
cording to Collins, that worked too.

*It anybody knows or is able to discover more
about A. F. Collins and his brain radio, | would
very much like to hear from you. You can write
to me in care of Popular Electronics—
Stanley A. Czarnik

1 Begin coil L1 by pushing a length of 20- or 22-gauge magnet wire down and

then up through two small holes punched near the end of the cardboard coil form.
Follow that with 4 turns of wire around the tube.

Finally, and inevitably, Collins decid-
ed to try a human brain. “it is a most
difficult object to obtain,” he says. But
he did find one, nice and fresh, a “mag-
nificent specimen.” He placed the
brain on a slab of glass, inserted the
needles, and completed the wiring
using his battery-operated telephone
receiver. Collins claims that the brain
radio enabled him to listen to a bolt of
lightening striking a house a quarter
mile away.

Without a doubt, Colling' circuit ranks
as one of the most ghastly and bizarre
electrical devices ever constructed.”

(incidentally, Collins was not unique
in his interest in both human physiology
and electronics. Indeed, many “re-
searchers” of his day explored the ways
that electricity could be used to ease
human suffering. Many were well
meaning and sincere; others had less
altruistic motives. For more on that top-
ic, see the article entitled “Electronic
Quackery” elsewhere in this issue)

The Project. You do, in fact, require a
human brain to build a radio, but the

Wind every 5th turn of wire around a wooden dowel ro about ¥: or % o an inch

one you already have will do just fine!
You also need a germanium diode, a
500-picofarad variable capacitor, a
high-impedance earphone or head-
set, some magnet wire, and a few other
odds and ends. The Tapped-Coil Crys-
tal Radio described in this article fea-
tures a tapped, radio-frequency coil
and a fairly sensitive tuning system. Your
radio will certainly operate without an
internal power supply of any kind (see
Photo 1).

Winding the Coil. What makes this
radio special is the tapped coil (L1). it is
also the most difficult part to make.
However, building one is not nearly as
difficult as it looks. There is an easy way
to wind the coil. What's necessary is a
medium-size nail, some adhesive tape,
and a wooden dowel rod between 1
and % inch in diameter, six or more
inches long.

Step 1. Obtain a spool of 20- or 22-
gauge, copper magnet wire and a
cardboard or thin plastic tube about 2
inches in diameter and about é-inches
long. Punch or drilt a small hole about Ya

in diameter. Do that for the first 35 turns of wire. Pinch the wire in towards the
bottom of the dowel rod with your fingers as you go along.



inch from one end of the fube. Purch
another small hole right next to the first
one and about Ya-inch closer fo the
middle of the tube. Make the holes just
large enough to accommodate ihe
Hwognef wire.

Unroll 8 or 10 inches of magnet wire
and push the entire length down
through the second hole towards the
inside of the tube. Now, push the wire up
through the first hole towards the cut-
side of the tube. Pull the wire gently until
only a Y-inch length of wire lies be-
tween the two holes on the inside of the

be. The purpose here is to secure the
wire at the end of the tube. That gre-
vents the coil from unraveling. Wind ex-
actly 4 turns of wire around the tube.

Step 2. Place the dowel rod directly
over the holes and the 4 turns of wire
(see Photo 2). Loop the wire around the
dowel as shown in Photo 2. Gently
pinch the loop in foward the bottom of
the rod with your fingers. That loog: of
wire is destined to become a coil tap.
Repeat the operation 6 more times,
concentrating the windings together
and counting the turmns as you go.

Step 3. When you're finished you
should have a total of 7 loops of wire
over the dowel rod. Every loop over the
rod will be separated by 4 turns of wire
under the rod. In other words, every 5th
turn for the first 35 turns will have a coil
fap (see Photo 3). After placing the 7th
and final loop over the rod, complete
the RF coil by winding another 45 turns
of wire around the fube. That makes a
grand total of 80 turns of wire.

Now, before doing anything else, se-
cure the wire next to both sides of the
dowel rod with 2 long strips of adhesive
tape. You will want to have the tape
handy before you finish winding the
coil. Taping the wire down is very impor-
tant.

Complete Step 3 exactly like you be-
gan Step 1, but at the opposite end of
the tube. That means making 2 more
holes, the first Ya-inch away from the
end of the tube, the second Ya-inch
away from the first. Run the wire down
through the second hole and up
through the first. Measure off an 8- or10-
inch lead and cut the wire at that peint.
There, you are now a true master coil
winder!

Step 4. You're ready to twist your taps.
Gently remove the dowel rod from un-
der the wire loops. The loops should
remain in their place; that is the pur-
pose of the tape. Obtain a nail 2 or 3
inches long and about Y% inch in diam-
eter. Place the nail in the first loop and

After winding the 35th turn of wire around the dowel rod, finish th

B

g ke S
e coil with

another 45 turns of wire. That makes a grand total of 80 turns. Tape the wire in place
with two long pieces of adhesive tape. Each of the 7 loops of wire around the dowel rod

is destined to become u twisted coil tap.

Now remove the dowel rod and, one by one, twist the loops of wire around once or
twice with a nail about Vs of an inch in diameter. Do not put too much strain on the
magnet wire. A little manual dexterity at this point realiy helps.

r

twist the wire around once or twice, or
just enough to hold it (see Photo 4). Do
not put too much sirain on the magnet
wire. Remove the nail and repeat the
procedure with the other 6 loops.
When you're dore, remove the ad-
hesive tape. If you have twisted the taps

The twised taps on top of your radio-frequency coii will look somethihg like this
when you're all done assembling your coil.

gt
i

properly, the magnet wire will not move
and the coil will not unravel.

Step 5. Your RF coil is complete, but
you still need to wire it up. First get rid of
the insulation on each of the twisted
taps. One way of doing that is with the
sharp edge of an X-acto blade.

6861 H390L00
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Do not solder the germanium diode (DI) permanently in place. Terminal connectors

1

make it possible to experiment with various other diodes and even other detection

devices should vou ever wish io do so.

PARTS LIST FOR THE TAPPED
‘COIL CRYSTAL RADIO

C1—500-pF. variable-tuning capacitor

DI—iIN34A germanium diode, or
equivalent

LI—Hand-wound coil (see text)

Z1—High-impedance headphones, 2000
ohms or more

© 20 or 22 gauge magnet wire, cardboard
or thin plastic tube (aboutsix inches
long and two inches in diameter),
alligator-clips (2), binding posts or
Fahnestock clips (6), wooden
baseboard (about 6” wide X 8" long
X 24" thick), wire for antenna and
ground connections (about 50 feed),
soldering lugs, rubber feet, assorted
hardware screws and washers, hook-
up wire, solder, etc.

The Tapped Coil Crystal Radio s
available as a kit from Yeary
Communications, 12922 Harbor
Boulevard, Suite 800, Garden Grave,
CA 92640. The catalog nuiber is

- DCTR-1-K and the price is $10.00.

~ Add 12% for shipping (minimum

- $2.09) and $1.75 for insurance.

- California residents add 6% sales tax.
Also available from Yeary are All
Abawt Crystal Sets by Charles Green

~ ($7.95) and Radios That Work For
Free by K. E. Edwards ($7.95).

Finally, cut 7 lengths of hook-up wire
each about 7- or 8-inches long. Strip Va
or ¥ inch of insulation off one end of
each piece of wire, and then, one by
one, solder the wires to tha coil iaps
(see Photo 5). You now have finisned
preparing the most difficult part of the
Tapped Coil Crystal-Diode Radio.

lugs and 9 machine screws, one for
each coil wire, inserted from the bot-
tom of the baseboard.

You also need a spot for the variable
capacitorand places to attach the an-
tenna, the ground, the earphone, and
the germanium diode. It is a good idea
not fo solder the diode permanently to
the rest of the circuit (see Photo §). That
makes it possible to experiment with
various other diodes and even other
detection devices should you ever wish
to do so. | chose to use temporary con-
nectors for the antenna, ground, and
earphone as well.

Wiring. The radio circuit is not compli-
cated and is similar to other simple crys-
tal receivers (see Fig. 1). | recommend
putting as many of the connections as
possible on the underside of the base-
board. That contributes much to the
finished appearance of the project.

Each coil-tap lead wire is attached to a small soldering lug and a screw inserted
from the bottom of the baseboard. Alligator clips provide a means of connection to
the coil-tap terminals, and the screws provide a convenient, gripable surface.

Layout. The rest of the construction is
actually very easy, but it does call for
some attention to functional design.
You need to think about how the radic
will lock when you're done with it. Exact-
ly where and how the various parts and
components are o be mounted is up
to vou.

The purpose of the taps on the radio-
frequency coil is to provide access o a
number of different inductor values.
That means each tap lead, as well as
the beginning and end of the coil itself,
must terminate in some sort of con-
nector. You can use Fahnestock clips or
a terminal strip. | used some soldering

Drill all holes first, and that includes 4
holes for the rubber feet necessary to
prevent the hardware at the bottom of
the board from scratching up the fur-
niture. Now mount the variable capaci-
tor, coil-tap terminals, and binding
posts. The radio-frequency coil, which is
fairly delicate, should be mounted and
wired last after all other connections on
the bottom of the baseboard have
been completed.

Attach two wires to the rotor (moving
plates) of the variable capacitor, C1.
Connect one of those wires to one of
the earphone terminals and the other

(Continued on page 105)



Learn how very-high
voltages are generated
from relatively low power
sources and apply the
same techniques to your
own experimental circuits

BY VINCENT VOLLONO

oltage, by definition, is the elec-
Vtricol pressure that causes

current to flow through a con-
ductor. When that pressure is sufficiently
high, @ high voltage is prcduced. But
how do we define high voltage? Is 100,
1000, or 10,000 volts considered high
voltage? When compared to 10 volts,
they all can be considered high volt-
age.

As far as safety goes, high voliage
can be considered any voltage that
endangers human life. Ifs obvious that
1000 volts poses a greater hazard than
does 100 volits, but that does not mean
that 100 volts is safe to handle. As far as
safety goes, 100 volts is still considered
high voltcge—and that fact must be
understcod.

The Miniature High-Voltage DC Gen-
erator, presented in this article, is capa-
ble of generating around 10,000-volts
DC. So high a voltage can ionize air
and gases, charge high-voltage ca-
pactors, and can also be used to
power ¢ small laser orimage tube, and
has many other applications that are
usefut to both the experimenter and the
researcher.

Circuit Description. Figure 1is asche-
matc ciagram of our Miniature High-
Voltage DC Generator. The circuit is fed
from a 12-voit DC power supply. The

input to the circuit is then amplified to
provide a 10.000-volt DC output. That's
made possible by feeding the 12-volt
output of the power supply to a DC-to-
DC up converter. The output of the up-
converter is then fed into a 10-stage,
high-voliage multiplier to produce an
output of 10,000-volts DC.

Let’s see how the circuit works. First,
let’s start with U1 (@ 14584 hex Schmitt
trigger). Gate U1-a is set up as a square-
wave pulse generator, which provides
a very clean squars-wave {pulsating
DC) output. The output of U1-a is fed to
the inputs of U1-b to U1-f, which are con-
nected in paraliel foincrease the avail-
able drive current.

The pulscting output of the paral-
leled gates is fed to the base of @1,
causing it to toggle on and off in time
with the oscillations of U1-a. The collec-
tor of Q1 is connected in series with the
primary winding of T1. The other end of
T1 is connected through C2 (a 220-uF
unit) to ground. Capacitor C1 retards
the rise anc fall times (sloping leading
and frailing edges) of the square-wave
DC signal, producing an AC-like, DC
waveform.

The on/off action of the transistor,
caused by the pulsating-signal applied
to Q1, creates a rising and collapsing
field in the primary winding of T1 (a
small ferrite-core, st2p-up transformer).

High-Voltage

£

DC
Generator

w
~
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Fig. 1. In the Miniature High-Voltage DC Generator, the input to the circuit, taken from a
12-volt DC power supply, is magnified to provide a 10,000-volt DC output.

That causes a pulsating signal, of op-
posite polarity, to be induced in T1s sec-
ondary winding.

The pulsating DC output at the sec-
ondary winding of T1 (ranging from 800
to 1000 volts) is applied fo a 10-stage
voltage-multiplier circuit~——consisting of
D1 through D10, and C3 through C12,
The multiplier circuit increases the volt-
age 10 times, producing an output of
up 1o 10,000-volts DC. The multiplier ac-
complishes its task by charging the ca-
pacitors (C3 through C12), through the
diodes (D1 through D10); the output is a
series addition of all the capacitors in
the multtiplier.

In order for the circuit to operate effi-
ciently, the frequency of the square-
wave, and therefore the signal applied
fo the multiplier, must be considered.
The output frequency of the oscillator
(U1-q) is set by the combined values of
R1, R5, and C1 (which with the values
specified is approximately 15 kHz). Po-
tentiometer RS is used o fine tune the
output frequency of the oscillator. The
higher the frequency of the oscillator,
the lower the capacitive reactance in
the multiplier.

Light-emitting diode LED1 serves as
an input-power indicator, while neon
lamp NE1 indicates an output at the

secondary of T1. A good way to get the
maximum output at the multiplier is to
connect an oscilloscope to the high-
voltage output of the multiplier, via a
high-voltage probe, and adjust poten-
tiometer RS for the maximum voltage
output. If you don't have the appropri-
ate test gear, you can place the output
wire of the multiplier about a half-inch
away from a ground wire and draw a
spark, white adjusting RS for a max-
imum spark output.

Caution: The output of the multiplier
will cause a strong electric shock. In
addition, be aware that even after the
multiplier has been turned off, there is
still @ charge stored in the capacitors,
which, depending on the state of dis-
charge, can be dangerous if con-
facted. That charge can be bled off by
shorting the output of the circuit to
ground. (In fact, its a goodideato getin
the habit of discharging all electronic
circuits before handling or working on
them)

Also, U1 is a CMOS device and, as
such, is statfic sensitive. it can handle a
maximum input of 15 volts DC. Do not
go beyond the 15-volt DC limit or the IC
will be destroyed. Diode D11 is used to
prevent reverse polarity of the input
voltage source.

PARTS LIST FOR THE
MINIATURE 0
HIGH-VOLTAGE DC GENERATOR
k| »
SEMICONDUCTORS
U—MC14584BAL hex, inverting
Schmiit trigger, integrated circuit
QI—TIP31A Darlington transistor
BR1-—b-amp, 50-PIV full-wave bridge
, rectifier -
Dl DlO’-"ﬂTwo IN4007 1-amp. 1000-P1V,
g sxhcon réctifier dlodes connected in
& senes U (see text)
Dll-—-lN4007 l-amp. 1000 PLV, silicon
* rectifier diod' .
LED1—Jumbo green light-cmilting
dinde

RESISTORS
*(All resistors are, Va-wall, 5% units,
unless atherwise nofed.)
RI—15Kohm
R22300-0hm
R3—2X)-chm
Rd—1-megohm
R3——10,(0-0hm potenuometer

CAPACITORS

Cl—1.22-uE S0-WNDC metallized-film

C2, CI3--220-pFE 16-WYDC
:lutml].-'uc'

C3{12—.001-pF, ,,[HJD—\‘-"'I.-’EJC
ceramic-disc

Cl4—4700-pFE 35-WYDC electrol vtic

ADDITHONAL PARTS AND MATERIALS

NEI—NEZ2 neon lamp

Tl—Fermite core step-up transformer (see
source below) 2

T2—12-wolt, 2-amp power transformer

FLI—117-v0lt AC plug with line cord

Perfboard materials, enclosure, heat
sink, IC sockets, battery and bittery
holder, Banana jack, hook-up wire,
silder, hardware, etc.

o

: Mote: The {ollowing is available from
Allegro Blectronics Systems, Dept.
HYM, 3 Mine Mountain Road,
Comwell Bridge, CT 6754
Transformer T1 with data and
applications notes (part HVM-

© C0R-2), $5.00 (postage paid). A

catalog of high-vollage parts is also
available free of charge. Connceticut
residents please add appropriate sales
tax. Please allow 6 to 8 weeks for
delivery,

&

Free wehnical assistance on the
comstruction of high-voltage
multipliers is available by phone by
calling 203/672-0123 weekday
momings, or by writing to the above
address.

i =

As far as the voltage multiplier goes,
the diodes and the capacitors must be
rated for at least twice the anticipated
input voltage. So, if we have a 1000-volt
input, all of the diodes and the capaci-




In|the author's prototype, LEDI and NEI were mounted to 1%:-inch stand-offs, and the

o Y

entire circuit (minus the power supply) was mounted to a block of wood. The wood block
helps to isolate and insulate the circuit board from any metallic objects.

tars must be rated for at least 2000 vcits
each. Because diodes with that voltage
rating can be hard to find and expen-
sive, D1 through D10 are each really two
series-connected 1-amp, 1000-volt rec-
fifier diodes.

Construction. The unit can be as-
sembled on perfboard, as is the case
with authors prototype shown in the
ghoto. Transistor Q1 must be properly
heat sinked or it will overheat quickly
and self destruct.

The multiplier must be assembied in
such a way so as to prevent any ion
leakage. When a high-voltage source
is terminated at a sharp point, the den-
sity of charge is concentrated at that
point. The ions both on the point and
riear the point are like charges, so they
repel each other and quickly leak off.
So it is very important when soldering
the multiplier to keep all connections
rounded by using enough solder to
make a smooth, ball-like joint.

The solder side of the multiplier
should be insulated to prevent contact
Jith any metallic object. On the au-
thors prototype, A high-voltage insult-
ing compound was used on the solder
side of the board. High-voltage putty
can also be used. Also in the prototyoe,
the output of the circuit is simply a heav-
lly shielded wire, iike that used to feed
high voltage to the anode of a TV pic-
fure tube. That type of wire can sa‘ely
handle voltages in the 15,000- to

20,000-volt range, and will also help to
prevent leakage.

Positive and Negative lons. The po-
larity of the diodes in the multiplier will
determine the polarity of the ions. In the
author’s prototype, the muttiplier is set
up to generate positive ions. If the di-
odes were reversed, negative ions
would be produced.

In a positive-ion generating multi-
plier, like that used in the authors pro-
totype, which generates approximate-
fy 10,000 volts DC, the output is a shock
hazard. A negative-ion generating
muttiplier with a —10,000-volt DC out-
put, offers the same shock hazard as
the positive + 10,000-volt output.

Experiments. If you place the high-
voltage output wire about %2 fo ¥4 inch
from a ground wire, you will draw a
spark of 10,000 volts. But remember, the
osciliator is buift around a CMOS de-
vice, which is static sensitive, and any
high-voltage kickback will toast the unit.
So when experimenting with the spark,
do not use the circuit ground. A more
reliable method would be to draw a
spark to an earth ground.

Flash Lamp Electric Storm. When the
output of the Miniature High-Voltage
DC Generator is connected to a small
flash tube, the high voltage ionizes the
Xenon gas in the tube, creating a small
electrical storm within the tube’s glass
envelope,

Getting Different Voltages. By tap-
ping the multiplier circuit at various
stages you'll get output voltages rang-
ing from 1,000 volts to 10,000 volts DC.
For instance, by placing a tap at the
cathodes of D2, Dé, voltages of 2000,
and 6000 volts are made available.

Troubleshooting. If you get no output
or a low output from the circuit, check
that the input to logic gates is below 15
volts. The application of an input volt-
age exceeding that limit will blow out
the IC. Also check (with an os-
cilloscope) that you get a square-wave
output of approximately 12 kHz at pin 6
of U1.

The switching transistor must be
mounted on a heat sink or it will over-
heat. Make sure the heat sink is of a
suitable size to keep the transistor cool.

If a 2-kilovolt (kV) diode is placed at
the output of transformer T4, you should
get an unloaded output of approxi-
mately 800 to 1000 volts DC.

if you have a problem with the output
of the unit, it is best to disconnect the
multiplier from the oscillator and check
the output of the transformer. In that
way you will know if the problem lies in
the oscillator or the multiplier.

The multiplier components must be
rated for at least twice the input volt-
age. The diodes and capacitors used in
the multiplier circuit should be rated at
2000 volts. However, you may choose to
do as the author did; use two series-
connected 1-kV units for each diode in
the muttiplier to give an effective rating
per pair of 2 kV

Safety. The output of the circuit is high-
voitage DC, which will cause an elec-
fric shock if touched. So use caution.
Also with the circuit turned off, the ca-
pacitors in the muitiplier are stilf
charged, and will discharge through
the path of least resistance—your
body—if you comes in contact with the
circuit. So discharge the circuit by con-
necting the output lead to ground with
the power off.

The Miniature High-Voltage DC Gen-
erator emits a fair amount of ozone. If
the circuit is to be operated for a long
period of time, make sure that you do
so in a well ventilated room. Ozone is
harmful in moderate to large quan-
fities.

When drawing a spark discharge,
the circuit emits radio and television in-
terference. That can be seen as static
lines on your television set or heard as
noise on your AM radio.

6861 H380LO0
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magine this: you are tooling along

on the freeway, just tickling the

speed limit. The cassette player in
your dash is pumping out rock at wat-
tage that could power a smali city. Sud-
denly, in mid-song, the music is
interrupted and a synthesized voice in-
forms you that a serious accident has
occurred a few miles ahead on the
route you're traveling, creating a traffic
snarl. You compensate by slowing
down and exercising greater caution.

That scenario is no pipe dream; In
Europe its already a reality. In fact, in-
forming you of traffic conditions is just
one of many new tricks that special ra-
dio receivers will be able to perform
when they take advantage of the Ra-
dio Data System (or RDS)—a method of
encoding special information onto FM
subcarriers. The technology already ex-
ists, but the U.S. can't use it until the FCC
lays down the ground rules.

Once its implemented, RDS will make
home, portable, and especially car ra-
dios far more responsive to an individu-
al listener’s particular needs. RDS will not
only improve upon existing radio ser-
vices, it will also offer a number of excit-
ing new benefits.

For example, at home an RDS radio
could flash news bulletins and other in-
formation as text on a small display

A new age for radio is on the horizon. An age where your

BY GERRY L. DEXTER

screen built right into the radio. On the
road, should a motorist move out of a
radio station’s range, an RDS radio will
be able to automatically tune itself to
another frequency carrying the same
program content. The motorist who
wants to hear news, classical music,
current affairs, or any of a number of
different program types can instruct his
car radio to find it for him, even if he
fravels from state to state!

The RDS Signal. The Radio Data Sys-
tem consists of intelligence placed on
a subcarrier and inserted by a radio
station at the input to its transmitter. It
has some similarities to Sub-Carrier Au-
thorization (or SCA)—transmissions
used by FM broadcasters to supply
reading services for the blind, back-
ground music, medical news, etc.—in
that it is an additional component to
the FM signal and requires a special
receiver to pick it up. However, with RDS

car radio will scan the skys for traffic information,
page you, or play only what you wish to hear.

the intelligence is piaced on a 57-kHz
AM subcarrier within a broadcaster’s
channel space (see Fig. 1). RDS can only
be implemented on the FM-broadcast
band because of the bandwidth re-
quired.

RDS data is sent in digital form at
1,187.5 bits per second, and is transmit-
ted in "blocks” of 26 bits each (see Fig.
2). Each block contains a 16-bit “infor-
mation word” representing the intel-
ligence, and a 10-bit “check word” for
error checking. Four such blocks make
up a “group.”

The RDS system allows for a total of 32
different kinds of groups each con-
taining a specific type of information
(one for paging. one for noise-reduc-
fion dataq, etc) At present, less than half
of the 32 group types have been desig-
nated for specific applications.

The order of the groups and their
content determine which job they can
perform. The groups can be inserted
into atransmission in various sequences
to tailor a system to the needs of any
given country.

Generally speaking, RDS signals con-
tain two types of information: informa-
fion for the receiver—enabling it to
responded intelligently to signals from
a radio station (for example, noise re-
duction and bandwidth data}—and



RDS Data Groups

Here is a list of the various groups of
information currently used by the RDS.
Each has a special abbreviation listed in
parenthesis.

Program Identification (P!)—A daia
tode which enabies the receiver to tell the
ditfference between countries or areas
where the same program is being transmit-
ed. It also provides an identification of the
program and would enable a radio to auto-
natically locate another station airing the
same program.

Program Service Name (PS)—Data in
this group would be used to display an
pight-character name or abbreviation for
the network tuned.

Program Type (PTY)—Used to identifva
particular type of program. The listerer
rould instruct the radio to tune for jazz,
lassical, rock, news, etc. Up to 30 different
program classifications could be selectad
from.

Traffic Program Identlification (TP:—
An on/oFF signal that would turn an indica-
ltor on the receiver on to indicate the radio
lwas tuned to a station or service that fre-
guently aired road and traffic informaticn.

List of Alternative Frequencies {(AF}—
Up to 25 frequencies of stations airing :he
same program or service could be listed so
receivers with memories could find alier
nate channels more quickly.

Traffic Announcement ldentification
(TA)—An on/OFF signal to alert the motarist
to a traffic announcement. The data signal
could switch the radio over from cassette
mode, switch it on from the “standdy”
mode, or change stations in time to catch
the announcement.

Decoder Identlfication (DI)—A signal to
switch the decoder between stere¢ and
monaural.

Music-Speech {MS)—This signal would
tell the receiver whether music or spesch
was being transmitted and aliow future ra-
dios with dual volume controls to be better
adjusted to individual taste.

Program item Number (PIN}—This data
would allow the user to set the radiv to
respond to a particular program; i.e. the
radio could turn itself on and locate the
program desired, doing so at the proper
date and time.

Radio Text (RT)—Text (news and sc on)
for display on the radio receiver.

Information Concerning Other Net-
works (ON)—As many as 25 alternative
frequencies or as many as 8 other networks
can be stored. That would allow the racio to
know where to look for a particular network
as the motorist moves from one service
range to another.

Transparent Data Channel (TDC)—A
radio-text service sent in a format applica-
ble to display on a TV screen. Such data
could also be used for computer-program
transmission. -

in-House Application (IH)—For use
within the broadcaster's own facility (For
example, source of transmission infcrma-
tion, in-house paging, etc.)

Clock-Time and Date (CT)—Data would
cause the correct time and date to be
shown on the receiver display. One would
never have to reset the clock, even i one
moved through different time zones. M
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Fig. 1. Here we show the Radio Data System subcarrier as part of the FM broadcast
signal. The subcarrier is AM, so it occupies a single frequency and not a range of them.

An RDS receiver can find the exact information you wish to listen to and indicate the

program content in alphanumeric form on its display.

those that enable the broadcaster to
communicate directly with the listener
througt a display built into the receiver
itself or a voice synthesizer. As it is cur-
rently designed, the :RDS system has
provisions to perform over a dozen spe-
cific tasks (see the boxed text entitled
RDS Data Groups.)

The History of RDS. Before RDS got
rolling in Europe, England’s British
Broadcasting Corporation (BBC) tried
to get radio manufacturers to make
RDS radios, but the firms weren't infer-
ested in building something that could
receive signals that weren't even there
fo be picked-up. So the BBC began
equipping its VHF FM-broadcast sta-
fions with some basic RDS services;
which is like creating the chicken and
hoping the egg will follow.

Of course, now manufacturers are in-
volved. Phillips has developed an RDS
radio, and Sony and other Far-East firms
have gotten into the act as weil. Even

1 GROUP = 4 BLOCKS
A

BLOCK BLOCK BLOCK

s N
N

4, &
B
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Fig. 2. This is the breakdown of one group
in an RDS signal: one group is composed
of four blocks, each block contains a
check word of 10 bits and an info word of
16 bits.

the BBC itself decided to market an RDS
set under its own brand name.

RDS designers envision several possi-
ble RDS receiver designs. For instance,
ascanning receiver with two front ends:
one to receive a program in progress
and a second to silently search for
other frequencies carrying the same
program, network, or program type.
Such areceiver could store information
about alternative frequencies and
choose the strongest if the current one
drops-out,

Other features include displays that
could present station or network
names, country of origin, program in-
formation, time, date, or other text.

Although the BBC has been a major
player in promoting RDS, it hasn't been
alone. The effort in creating RDS has
largely been a Europe-wide affair. Aus-
tria, Finland, West Germany, italy, Hol-
land, and Sweden have all brought RDS
into being, and most of the continent
will have at least q partial system in
operation by 1990.

In fact, a continent-wide standard
was adopted by the European Broad-
casting Union after ten years of design
work and on-the-air tests dating back
t0 1974. The single standard will allow a
motorist to drive from one country to
another and still be able to enjoy his
RDS receiver, even though specific RDS
services may vary from country to
country.

RDS will, however, be particularly wel-
come in the United Kingdom where a
reworking of their overall broadcasting
scheme is creating more and more

(Continued on page 102)
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BY MICHAEL A. COVINGTON, N4TMI

ow would you like to tune in the

BBC, Radio Moscow, South

America, and trouble spots
around the world while driving to work,
or even while vacationing? The HPS
Converter connected to your cars ra-
dio can make it possible!

The HPS (High-Performance
Shortwave) Converter is a simple proj-
ect that can be assembled in just a few
hours. You can make your car a travel-
ling shortwave-listening post.

Several one-transistor shortwave-
converter circuits have been published
recently and they will all work, but the
HPS Converter out-performs all of them.
The converter circuit uses the Signetics
NE602 frequency-converter inte-
grated-circuit chip. One evening, with
just a 3-foot antenna, | logged over 30
stations between 9.5 and 10 MHz, and
about ten of them—including the BBC
from England, as well as stations from
France, and Austric—were loud and
clear like listening fo local broadcast
stations. Signal selectivity is much better
than with most shortwave radios priced
under $150, and tuning is easy because
a single, popular shortwave band
stretches across the whole dial.

Why a Car Radio? Car radios are
among the best AM receivers made.
They have to endure vibration and give
decent reception with a puny antenna.
Think about it: a 33-inch. whip is only
Yasoth of a wave at 1000 kHz, so the
length for a Ya-wave antenna at that
frequency would be 90 times ionger.

Not only that, but car radios are well
shielded to keep out electrical noise
coming from the engine. Their metallic
cases make them ideal to use with con-
verters. You can be sure the car radio
won't hear anything but the tuned sta-
tion entering through the antenna jack;
local AM stations won't intrude on your
shortwave listening.

In fact, you must use a car radio.
Other kinds of receivers with antenna
jacks don't work well with the converter,
because they usually use the external
antenna to supplement, rather than re-
place, the built-in loop. As a resulf,
there's no way to keep AM broadcast
signals from blanketing the dial.

Best of all, AM car radios are cheap.
because people get rid of them when
they upgrade to FM stereo. | bought
one at a swap meet for one dollar. if
you can't find a deal like that, go to a

SwW

ON GANG
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ADAPTER

TUNING

Junkyard or a car-stereo dealer and of-
fer up to $5 for a working AM radio. Any
AM/FM set will work equally: well, of
course, on the AM band.

- Frequency Conversion. Figure 1

shows the schematic diagram of the
HPS Converter circuit. The NE602 chip,
U1, contains oscillator and mixer stages.
The mixer combines the osciliator signal
with the input RF (Radio-Ffrequency) sig-
nal to produce signals whose frequen-
cies are the sum and difference of the
input frequencies. For example, an 8.5-
MHz oscillator and a 10-MHz incoming
signal will give output signals at 18.5
MHz (10 +8.5) and 1.5 MHz (10-8.5). Re-

POW] AM 515 .7.0 910 jlzlo

VOLUME

60

TONE

call that 1.5 MHz is 1500 kHz and an
ordinary AM radio will tune fo it. The
other output, 18.5 MHz, is so far out of the
broadcast band that it won't have any
effect onthe AM radio. Both the original
signal at 10 MHz and the oscillator sig-
nal at 8.5 MHz are seen at the output,
but the radio will tune them out.

The choice of crystal depends on
what shortwave band you want to hear.
The most active band at night is 5.9-6.5
MHz. To hear that band on an AM radio,
you can use a typical 5-MHz micro-
processor crystal in the oscillator. The
9.5-10-MHz band is less crowded and
includes the time-signal station WWV.
For that band, you'll need a crystal of
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around 8.5 to 8.9 MHz. There is no stan-
dard microprocessor crystal in that
range, but you can use an amateur-
radio crystal, have a crystal custom-
made, or use a CB crystal.

“ Why a CB crystal? CB crystals oscil-
late at around 27 MHz in their third-
overtone mode. In this Circuit, however,
they'll osciliate on their fundamental
frequency, which is only a third as high.
For example, a channel-5 receiving
crystal is rated at 26.560 MHz and oscil-
lates at 8.853 MHz in this circuit—ideal
for the 9.5-10-MHz band. Any CB crystal,
receiving or transmitting, will get you at
least part of that band, though with
some high-channel CB crystals you'll
lose stations below about 9.6 MHz.

The Filter Circuit. Transformer T1 re-
jects signals that are outside the band
you are interested in. If T1 weren't there,
you'd hear signals below the crystal fre-
quency as well as above it. That is
called imaging. Here's an example: A
7.5-MHz signal is picked up by the an-
tenna and mixes with the 8.5-MHz 0s-
cillator frequency. The difference
between those two signgals is 1 MHz—
right in the center of your AM dial. Thus,
transformer T1 should pass signals from
9 to 11 MHz and attenuate all others.

The transformer, T1, used in the circuit
is a 10.7-MHz IF transformer salvaged
from an FM radio. They are fairly easy to

obtain new from parts stores and mail--

order houses. Most 10.7-MHz IF transfor-
mers will tune across the 9.5- to 10-MHz
band without modification; all you
need to do is turn its tuning slug. To get
the 6.0- to 6.5-MHz shortwave band,
you'll have to add a 150-pF capacitor
(C1in the diagram).

g ‘VAVAf L + 1 2v
22903 F~ | G2 T é A2
SEE TEXT) 2
p 30pF ( XT) 1K
7 |8 K 6
Ut D1
NE602 2N4691

FREQUENCY CONVERTER &

1.04

*INSTALL FOR 6.0 — 6.5MHz OPERATION =

Fig. 1. The NE602 integrated-circuit chip amplifies the output signal by ten times.
Interconnecting leads should be kept short and layout should appear neat for

satisfactory operation.

As vou can see the converter can be
placed in a very small cabinet if vou
wish to conserve space. As long as the
enclosure is metal that will not cause
any reception problems.

The cAN control, potentiometer. R1,
prevents overloading from extremely
strong signals. It's wired backward,
compared fo the usual configuration
for a caN control, so that T1 will always
see the same resistive load. If your an-
tenna will always be short—under 6
feet—you can omitR1 and connect the
antenna directly to T1, terminal 1.

Construction. The HPS converter was

+12V RECEIVER |

The rear panel of the converter housing
reveals the two jacks for connecting the
antenna and receiver. The center jack
goes to the 12-volt DC supply. The power-
supply ground is the cable shield.

built on perfboard and placed in a
small metal enclosure. If you wish to
construct yours on a printed-circuit
board, a foil pattern is presented for
you in Fig. 2. A parts-placement di-
agram for the foil patternis givenin Fig.
3 to help you stuff the board properly.

The metal enclosure blocks out sig-
nals from nearby AM stations and
shielded cable between the converter
and the radio is recommended for fur-
ther isolation. Keep in mind that the
shielded cable should be kept as short
as possible.

As an important option, a DPDT an-
tenna onoFr switch, $1, was included to
take the converter out of the circuit for

6861 43890100
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PARTS LIST FOR THE HPS
CONVERTER

CAPACITORS

C1—150-pF, ceramic-disc (see text)
C2—32-pF. ceramic-disc

C3, C5—220-pF, ceramic-disc
C4—0.04- or 0.05-uF, ceramic-disc

ADDITIONAL PARTS AND MATERIALS

UIl—NE602N frequency-converter,
integrated circuit

D1—6.2-volt, 0.4- or 1-watt Zener diode

R1—10,000-ohm panel-mount
potentiometer

R2—1,000-ohm, Y4-watt, 5% resistor

J1, J2—RCA phono jack

S1—DPDT, toggle switch, panel mount

T1—10.7-MHz IF transformer (green
color coded)

XTAL1—8.5-MHz crystal or CB
channel-5 receiving crystal (see text)

XTAL2—S5.0-MHz microprocessor
crystal for 6-MHz band

AM car radio, 8-ohm speaker, 12-volt,
200-mA (or better) wall-plug power
supply (see text), metal enclosure,
shielded cable, wire, perfboard. knob,
solder, hardware, etc.

The following are available from Small
Parts Center, 6818 Meese Drive,
Lansing, MI 48911: T1, $0.80; Ul $2;
XTALLI, $1.60; XTAL2, $5.50; an
etched and drilled circuit board, $4.00
postpaid; a complete kit of parts less
crystal and enclosure, $10.50
postpaid. Send a check or money
order only. Add $2.50 per order to
cover shipping and handling if
ordering only the non-postpaid items.
Michigan residents add appropiate
sales tax.

XTAL2, costing $1.62 as part number
X051, is available from Digi-Key
Corporation, P.O. Box 677, Thief
River Falls, MN 56701-0677; Tel.
800-344-4539. They accept Visa and
MasterCard. Add $3 per order for
shipping and handling. Minnesota
residents add appropiate sales tax.

JAN Crystals, 2341 Crystal Drive, Fort
Myers, FL 33906, Tel. 800-237-3063,
will custom-make a crystal for any
frequency for less than $10. Specify a
load capacitance of 32 pE a tolerance
of .005%, in an HC-18/U package.

regular AM listening. The wiring for the
optional switch must be totally con-
tained within the metal case.

Figure 4 shows the complete inter-
unit hookup. The converter needs only
a +12-volt power supply such as a car
battery if you wish to install it in a vehi-
cle. You can use dry cells or a suitable
DC power supply if the unit will not be

Al
I

oy —y
I‘_—— 2318 INCHES—_—DI

Fig. 2. This foil trace pattern is
presented for vou to use for vour
printed-circuit board if you choose to make

your own from scratch.
;‘) 12v

installed your car.

The unit requires less than 200 mA of
current at 12 volts, but for home installa-
fion, you must of course take the radio’s
power requirements into account. You'll
of course need an 8-ohm speaker if
your radio doesn’t have a built-in one. A
small bookshelf loudspeaker will sound
really good, however common 4- or 5-
inch replacement speakers will work
equally well in a homemade cabinet.

Regardless of the type of installation,
a wise move would be to connect the
power lead from the converter to the
12-volt supply bus inside the AM radio so
that the radio’s onorr switch will control

WL
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Fig. 3. Use this parts-placement diagram to stuff your own circuit board. You need only
orient the diode, transformer, and integrated circuit properly to get the converter 10 work.

BATTERIES
OR POWER
SUPPLY
{12V 200mA)

-

\V4

ANTENNA

+

+12v
+12v—

U

RADIO
CONVERTER

ANTENNA
CAR
RADIO
SPKR

{12V, NEGATIVE
GROUND)

Fig. 4. The complete setup is illustrated
in this diagram. The converter is
grounded through the cable shield. You
could add a ground wire if you wish.

0,

B o [ = 04
XTAL1
5.000MHz 5 0oz
(OR 8.500MH2) 1— (OR 8.505MHz)

Tou
Fig. 5. A SPST crystal-selector switch
can choose between crystals to enable a
digital receiver 1o wune in 5-kHz steps.
Lead length is critical, so keep it short.

the converter also. The ground for the
power supply (or battery) travels
through the grounded shield on the ca-
ble that connects the converter and
the AM radio, so it requires no wire of its

own.,
{Continued on page 99)



ace it, users of personal comput-
F ers can really have it tough. Not
only do they have to put up with
Inscrutable instruction manuals andim-
penetrable software, they also have to
listen to the noisy fans in their machines.

There are two main reasons why
computer fans are so noisy: First, nearly
all fans are rigidly mounted within the
power-supply case. That means that all
the noise they generate is amplified by
‘the resonant metalwork of the comput-
ler. Second, many of the fans are just
plain noisy in themselves right from the
‘day they were installed by the man-
ufacturers. Some have slack and noisy
bearings, some produce a lot of hum,
and some have poor blade design and
so make a lot of wind noise.

But whatever the cause of the noise
problem, it is not helped by mounting
the fan rigidly. In fact, many fans are
riveted to the power-supply case.

What Can You Do? The first hurdle is to
gain access to the fan. In many com-
puters, that is not easy. The fan is
mounted inside the power supply. It
provides cooling for the power supply
as well as the rest of the computer.

To gain access to the inside of the
computer you will need the correct
screwdriver or nutdriver. Using the
wrong screwdriver can butcher the soft
screws used in a computer. At the very
least, that'll create a mess, at worst, it
may prevent you from getting inside
the metalwork. So use the correct
screwdriver,

There is one trap to be aware of
when selecting the correct screwdriver.
Some computers made in Asia use
screws that look like Phillip’s head
screws. However, Phillips screwdrivers
don't fit too well. You may find Torx
screwdrivers are a better fit even
though the screws are notthe Torx type.

Having extracted the power supply
from the computer chassis, you now
have to gain access to the interior. On
1BM PC’s, you may find that one of the
screws holding the power-supply case
togethet has no screwdriver slot. That
fiendish device is a “drive screw” and is
designed to stop you from opening up
the case.

If you have a good pair of pliers you
may be able to get a grip on the head
of the screw and remove it. Failing that,
you may have to cut a slot in the head,

“Are ou plagued by a noisy fan
in your computer? We show you
a number of ways to go about

making it a lot quieter.

using a hacksaw or a small abrasive
cutting wheel in a Dremel Moto-tool.
When you get the screw out, throw it
away. You should replace it with a self-
tapper having a proper slot or Phillips
head.

The next job is to inspect the fan,
which will normally be attached to the
lid of the case. It pulls air through holes
in the case and blows it out though a
hole or louvers in the rear of the com-
puter.

The first question fo be answered is
whether it is a DC or an AC fan. On
aimost all computers the fan will be a
12-volt DC model and it will usually be a
brushless type.

Reducing the Voltage. Assuming that
yours is a 12-volt fan, you can gain a
worthwhile reduction in noise merely by
reducing the voltage fed to it. We sug-
gest you try reducing the voltage to
around 9 volts. That gives quite a
marked reduction in noise while not
making a big difference in air-flow. Do

*This story first appeared in Silicon Chip, Aus-
tralia (February, 1988); reprinted with permis-
sion.
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Removing the power supply from your
IBM-compatible is a matter of using the
correct nutdriver or Ya-inch drive

socket wrench. Don’t forget 10 disconnect
the main power cord before starting.

On many computers, such as this Tandv
1000, the fan will be riveted to the

case. Turn the chassis upside down while
drilling out the rivets so the metal
particles do not fall into the computer.

not reduce the voltage to below 8 volts.
Many fan motors will not work reliably
below 8 volts.

There are two ways to reduce the
voltage to the fan. One is fo connect a
2.7-volt or 3.3-volt, 1-watt Zener diode in
series with one of the supply leads. The
second method is to connect a 5-watt
resistor in series with the fan. The value
of the resistor will have to be calcu-
lated.

With better quality fans, the current
drain or the wattage will be stamped
on the fan housing. For example, a
Commodore PCS that we modified
used a Papst model 8312 DC fan rated
at 1.8 watts. To find the current drain, we
divide the wattage by 12-volts o get a
current drain of 150 milliamps.

To calculate the resistor value, we
then divide the desired voltage drop
(3-volts) by the current:

R=23/015=20 ohms

Therefore, we could have used a 22-
ohm or an 18-ohm resistor, rated at 5
watts,

Zener Diode. If you don't know the
fan’s current drain, it is easier to use a
Zener diode to drop the voltage, be-
cause no calculations are required.

To fit the Zener diode (or resistor) in
place, cut the positive supply wire to
the fan and strip about Y2-inch of insula-
fion from the two wire ends. Tin the wires
with solder and then slip a short length
of heatshrink tubing {say 1-Ys-inches)
over one wire. Now clip the leads to the
Zener so that they are about ¥%-inch
long.

Solder in the Zener diode so that the
cathode lead (end with the stripe) is
connected 1o the incoming supply. The
other lead connects to the fan. That
done, slide the sleeving over the Zener
to cover both connections and shrink it
in place.

Compliant Mounting. While reducing
the voltage to a DC fan can reduce
noise, you can obtain a much bigger
reduction by mounting the fan com-
pliantty. That involves the use of screws
and nuts supported by small grommets
to isolate the computer frame from the
fan’s vibrations.

Figure 1 shows the method of mount-
ing the fan. The four screw holes in the
lid of the power-supply case are drilled

GROMMET

FAN BODY

WASHERS

HiZ

GROMMET NUTS

Fig. 1. This is how most fans are
mounted. Note the use of locknuts to
secure the screws.

To mount the fan compliantly, vou need to
ream out the mounting holes to accept
small grommets. Again, turn the chassis
upside down so that the metal shavings
don’t fall into the computer.

out to allow for small grommets. We
used grommets that needed a chassis
hole Ya-inch in diameter. The grommets
you use may be different, so size the
holes accordingly. Then the fan is se-
cured using appropriate screws, nuts,
and washers.

As we mentioned, often the fan will
be riveted in place. That means you will
have to drill the rivets out. Use a drill that
is no larger than necessary. We suggest
a ¥es-inch or 7s2-inch drill bit. Then use a
tapered reamer to open the holes in
the power-supply cover to Ya-inch.

Having proceeded this far, you may
like to try oiling the fan’s bearings. You
will need to strip off the cover on the
motor shaft and then use a pair of fine
circlip pliers to remove the circlip and
then disassembile the fan. You can also
use a screwdriver to remove the clip if
need be.

Take care with the disassembly. If the
fan has roller bearings they are likely to
be spring-loaded and will flick out and
be lost forever if you're not careful.

Frankly, we don't think it is worth trying
o oil the fan motor's bearings. It is just
too much trouble. If the bearings are
noisy, we suggest replacement of the
fan.

Cautions and Provisos. Before you
decide to dive into your machine, there
are some points to consider. First, don’t
on any account meddle with a ma-
chine which is still under warranty. Any
modification, no matter how trivial, may
void the warranty.

Second, if your computer is filled with
peripheral boards and a hard-disk
drive, it may not be wise to reduce the
voltage to the fan. It is possible that
reduced voltage to the fan may cause
the ventilation to be inadequate.

Third, if your computer has a hard-
disk drive, it is highly likely that most of
the noise comes from the hard drive
rather than from the fan. You can tell if
that is the case by blocking off the fan
vent with your hand. If that causes a big
reduction in noise, then it will be worth-
while to proceed with the fan modifica-
tions. If not, leave it alone.

A final point to consider is the ma-
chine’s ultimate resale value. If any
modifications you make are visible and
look amateurish, you will surely reduce
the machine’s resale value, so neat
work is @ must. Perhaps a reduction in
noise is more important than resale val-
ue, but it is still @ point you should con-
sider before proceeding with modifica-
tions.
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Steady as She

Goes

PANASONIC MODEL PV-3460 EIS
CAMCORDER. Manufactured by: Pan-
asonic Company, One Panasonic Way,
Secaucus, NJ 07096. Price: $2150.

Afier all that zipping and zooming in
and out that comes from the over-
¢nthusiastic use of variable-focal-length
lenses, probably the next most likely cause
of ruined home videos is the picture jitter
and bounce resulting from hand-holding
the camcorder. All the experts, all the
books. and all the manuals tell youto use a
tripod to hold things steady, but that ad-
vice is always for others. You are in t00
much of a hurry to grab that once-in-a-
lifetime shot, or know that you can hold
the camera steady as a rock—it’s everyene
ielse who has the problem.

The focal-length ratios of the current
generation of camcorder optics are usually
around 8:1, with some lenses providing a
ratio of 10:1 (usually about 80mm to 8mm)
or maybe even 12:1. Converting to the
equivalent in 35mm still-camera lenses.
with which you may be more familiar,
8mm works out to be equivalent to about
32mm (moderately wide-angle), and
80mm to 320mm (long telephoto). If
you’re a 35mm photographer. you kmow
that you'd never think of using a lens with
a focal length of much more than 135mm
without mounting the camera and lens on a
tripod to prevent blurring. For some rea-
son, though, the equivalent lens—not to
mention a longer one—on a video camera
does not inspire the same kind of respect,
and most of us have no qualms at all about
hand-holding that camcorder. The image
shakes and shudders in the viewfinder as
the result of normally imperceptible mus-
cle tremors, which are magnified atong
with the image by the lens’s long focal
length—but which you never notice until
you play back the tape on your TV.

Panasonic has made an attempt to im-
prove the quality of home video produc-
tion with its Model PV-460 camco-der.
This full-size VHS-HQ unit. with a 10:1
zoom lens, features a system known as

CIRCLE 50 ON FREE INFORMATION CARD

EIS, for Electronic /mage Stabilization. In
general terms, the EIS system senses cam-
era movement and then corrects for it,
more or less instantaneously, by using
very small electric motors to move lens
elements and keep the image steady on the
image sensor. (At least. that might be the
way it works. We can’t tell you exactly
since we couldn’t get anyone at Panasonic
to tell us, despite weeks of trying.) Ac-
cording to the camera manual. the EIS
system corrects not only for camera shake
and jitter caused by hand-holding, but also
for larger-scale unwanted image displace-
ment that can take place when using the
camera in motion—while walking or in a
car, for example. Well, EIS works, but
with a limited degree of success.

In Hollywood, Academy awards are
given not only for outstanding perfor-
mances, but also for outstanding technical
achievements. One year the Oscar in that
area was won by a device called the Stead-
icam. The Steadicam is a heavy and cum-
bersome contraption. into which a
cameraman literally straps himself and his
camera to take moving shots where dollies
and cranes are impossible to use, and only

a hand-held camera will do the job. Gyro-
scopic stabilizers in the Steadicam com-
pensate for unwanted movement, and
allow the camera to achieve an extremely
smooth—almost floating—motion.
George Lucas used a Steadicam in filming
backgrounds for the *Green Moon of En-
dor” chase scene in Return of the Jedi, the
last Star Wars film. Other notable Stead-
icam scznes have appeared in films such as
Brain Wave and Bound for Glory. One
scene in the latter starts in a moving rail-
way boxcar and follows the actors as they
jump from the car and stroll into a camp of
migrant workers located alongside the
track. This is done in one continuous take,
and ‘would not have been possible without
the Steadicam.

Panasonic’s EIS system might be cailed
the “‘poor man’s Steadicam.’ Prior to
using it, we had the impression that we
would be able to achieve Steadicam-like
results with a home video system. Well,
that’s not quite the case. What Panasonic
doesn’t tell you is that even a professional
cameraman has to attend a one-week
Steadicam school before he’s qualified to

(Continued on page 7)
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FLOPLESS
DISKS

OPTUNE DISK OPTIMIZER (FOR MS-
DOS SYSTEMS). Published by: Gazelle
Systems, 42 North University Avenue,
Suite 10, Provo, UT 84601. Price:
$99.95.

Not only do computers simplify many
tasks and free up your time for other
things, they also free up your time to worry
about such computer-related questions as:
“What happens if | push this key here?”
“How can | make this thing go faster?”
and “"How do I know my hard disk isn't
going 1o go kublooie and take all my work
with it?”" While the answer to the first
question is up to you to determine, con-
cern over the other two can be minimized
through the use of a disk-optimizer pro-
gram such as OPTune, from Gazelle Sys-
lems.

Storing computer data reliably has been
a problem ever since the old days when
paper tape and audio cassettes were the
primary media for personal computers.
Floppy and hard disks certainly are im-
mensely more reliable, but there still ex-
ists a certain potential for disaster,
particularly for hard disks. And when such
a disaster occurs, it is frequently cata-
strophic. In addition, the more you use
your hard disk, the longer it takes to load
and store files on it. While this increase in
access time usually happens impercepti-

bly, it is noticeable over the long run. and
you start wondering why it is that your
hard disk seems to access things more
slowly than the same model drive in your
neighbor’s computer.

While it is not a panacea, OPTune can
improve your situation in all those areas by
making your hard disk perform more effi-
ciently. The key to OPTune’s operation is
its ability to lift files from the disk and then
replace them either in the same Spot, or in
amore favorable location on the disk. Bear
this in mind as you read about what the
program can do; it will make it easier to
understand.

First, let’s examine how OPTune can
speed up the general read/write operations
of a hard-disk drive by adjusting what is
known as the interleave of the sectors on
the disk. The surtace of a hard (or floppy)
disk is divided into invisible tracks, like a
series of concentric circles, and into pie-
shaped wedges called sectors. Under MS-
DOS, each sector of each track can hold
512 bytes of data. As the disk spins be-
neath the read/write head of the drive. data
stored in a sector is picked up and trans-
ferred to the computer. It takes time for
that to happen—so much time (in comput-
er terms) that by the time the data in one
sector has been read and transferred, the
next sector (which usually contains the
next 512 bytes of data in the file) has come
and gone. To allow the computer to access
sectors that are logically contiguous, the
physical sectors are spread out. That is,
the first sector may be followed by two
sectors containing data from other files.




followed in turn by the next sector of the
file you want. The way those sectors are
arranged is called the interlcave.

In many systems the interleave is 3:1—
e#ch logically contiguous sector is scpa-
rdted from the next by two sectors that will
be ignored (of course, those sectors also
contain data, but when it gets read de-
pends on where you start). Read one, skip
two, read the next, skip two ... and so on.
The interleave figure tells you how many
sectors have to pass beneath the read/write
head for just one to be read (or written), in
this case three.

In many computer systems, the inter-
lezave—for one reason or another—is set
improperly and more “padding” sectors
gre used than are necessary. That wastes
the computer’s (and your) time by forcing
the computer to dawdle while waiting for
the next logical sector to come around. In
fact, if the interleave is wrong, it may be
necessary to wait an entire revolution or so
sefore the appropriate sector comes
around again—it may get missed by just
pbne sector the first time.

OPTune can look at a hard-disk drive
and determine what its optimum interleave
is. Then, upon your giving it the go-ahead,
it can reformat the disk (lifting your data
safely out of the way as it does so and then
writing it back) with that optimum inter-
leave. Gazelle claims improvements in
speed of from 50 to 300 percent in some
cases through adjusting hard-disk inter-
lcave. (When we used OPTune on our
drive 1o check the interleave, it told us that
everything was “just right,” and that no
improvement was possible. Ah, well ...)

That explains why your system may be
slower or faster than that of someone else
who has the same cquipment. But what
about the gradual slowdown in access
times? The reason for that lies in changes
in file size that take place as files are modi-
fied and remodified. When your hard disk
was brand new and had plenty of free
space, il was prelty fast because (subject to
the interleave) all the sectors of a particular
file followed one after the other. And. file
“A” followed file “B.™ and so forth.

Eventually, though. you added to the
size of file A, perhaps by only a thou-
sand bytes or so. It could then no longer fit
in its entirety where it used to fit, because
it would have overrun the territory oc-
cupied by file “B.” So part of file “A™ got
put in the original file “A™ space, and the
rest went somewhere eise on the disk. As
the file grew over time, more and more
space had to be found for it. but since the
size of other files had probably changed as
well, it became more and more frag-
mented. with bits and pieces being stored
here and there, wherever there was room
on the disk.

The computer's operating system keeps
track of the whereabouts of all these frag-
ments in a private directory called the file
allocation rable, or FAT, that tells it where

all the pieces of a particular file are. When-
ever you call up a file, the operating system
looks at the FAT and then sends the disk
drive's read/write head here and there
about the surface of the disk collecting all
the pieces. That takes a lot of time—much
more than if all the pieces were logically
contiguous. as they were when the disk
was new and pristine.

OPTune ‘“‘defragments” files. It reads
and collects all the scattered bits and
pieces, and then writes them all out to-
gether in one contiguous group. (Of
course, it adjusts the FAT accordingly.)
That makes to retrieving data much faster.
OPTune can also organize frequently used
tiles in the same physical area of the disk,
so that the read/write head wastes even less
time in moving around. (Gazelle claims
that this not only reduces access time., but
also wear and tear on the head-positioning
mechanism.)

Over long periods of time, the magnetic
fields on a disk weaken. In the casc of data
this is not usually an important considera-
tion since thosc fields are created anew
each time the data file is updated. (Those
program files that. once installed, may not
be rewritten. might be affected by such
weakening. Sometimes you might note
DOS trying several times to read a file
before it can do so successfully; this can be
asign of impending trouble ) However, the
fields that constitute the low-level format-
ting of the disk—which tell the disk con-
troller where to find the various tracks and
sectors—are normally not touched once
that formatting is performed at the very
beginning of the disk’s existence. If those
magnetic fields should weaken, serious
trouble can ensue.

Gazelle suggests that you use OPTune’s
“Tune Disk” mode once a year or so (they
also suggest intervals for running the other
portions of the OPTune program) to renew
that formatting information, and, inciden-
tally, to rewrite program and data files.
Our initial reaction to that recommenda-
tion was, ~"Uh-uh. not us—it’s too risky. If
itain’tbroke, don't fix it!" However, upon
giving the matter some thought, and real-
izing all the writing and rewriting that was
going on anyway in other OPTune modes,
we realized that the procedure is probably
not as risky as it first appears. In the long
run it's probably safer to do the tuneup
than not.

OPTune also has a number of safety
features built into it, many of which you
can elect to use or not depending on your
hurry and degree of imprudence. For ex-
ample. in Tune Disk's “'safe’” mode, the
program writes both the hard disk’s FAT
and the contents of the track currently
being operated on to a floppy disk. In the
event of a power failure or other catastro-
phe. there’s enough information on the
floppy to save the day.

OPTune is extremely easy 0 use—
some might even call it ““intuitive.” (Al-

though, as far as we’re concerned. you
have to have a fair amount of computer
experience before intuition comes into the
picture.) The program can be run from a
series of menus, which also provide infor-
mation about what each operation docs,
from the DOS command line: or from an
AUTOEXEQC file (for defragmenting and
packing files on a daily basis). It never gave
us any problems. There’s also a well-pro-
duced manual that even includes some ex-
planation of how and why the program
does what it does. (It doesn’t explain inter-
leave. but that’s OK—you read about it
here!)

What else does OPTune do? One of its
fringe benefits is that every time one of the
optimization (defragmenting) procedures
is used (there are three levels ot optimiza-
tion available) the program sorts your files.
You can request that they be sorted by
filename, extension. size, or date, and in
ascending or descending order. That
makes it easy for human eyes to find things
when the disk directory is displayed. OP-
Tune also includes a CHKDSK (Check Disk)
program that runs automatically whenever
the main program is invoked, and can also
be run manually. 1t reports on and can
repair polential disk defects arising from
bad sectors.

Finally, OPTune offers you the oppor-
tunity to “park” your hard disk’s read/
write heads whenever you exit the pro-
gram. Parking the heads moves them over
a reserved, unused, portion of the disk so
that if they should come into contact with
it, as they might if the computer were
moved or otherwise subjected to jolting.
they will not do so in an area where data is
stored.

While we do not find OPTune to be an
absolute necessity—not yet, anyway—it is
an extremely useful utility, and one that we
are glad to have in our collection of fre-
quently used software.

Coming
Next Month

In
GIZMO
® Olympus S-VHS Camcorder

e DataDesk Turbo-101 Com-
puter Keyboard

e XPRES Automotive Moving-
LED Sign
® Seiko Kitchen Computer

e Sony Infrared Cordless
Headphones

e And Much More!
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All Together
Now . ..

CAMBRIDGE SOUNDWORKS EN-
SEMBLE SPEAKER SYSTEM. Manufac-
tured by: Cambridge Soundworks, 154
California St., Newton, MA 02158.
Price: $499.

Whenever Henry Kloss designs a new
speaker system, it is incumbent upon a
reviewer of that system to begin his report
with a recapitulation of Mr. Kloss’s pre-
vious achievements. So here goes: Henry
Kloss has been responsible for the follow-
ing original speaker designs, as well for
the founding of the companies manufac-
turing and marketing them: AR (Acoustic
Research), KLH (he was the “K™), and
Advent. Actually, it is said that the Advent
company manufactured speakers just to
finance its real purpose, which was the
development of a large-screen projection
TV. Following the marketing of the Advent
Videobeam, Mr. Kloss founded the com-
pany that produced the Kloss Novabeam
projector, a successor to the Advent de-
sign. All of those products did reasonably
well for themselves, if not better. So much
for history.

Now, as befits a pioneer in the area of
“bookshelf” speakers, Mr. Kloss has de-
vised another *‘bookshelf™ design. And
what is novel about this one, from a com-
pany called Cambridge SoundWorks, is
perhaps not so much its design as the way
in which it is marketed. We'll talk about
both.
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First. the speakers themselves: Mr.
Kloss’s previous ‘‘bookshelf’ speakers
were such only in comparison to other
equivalent speaker systems of their time-
you needed a pretty hefty bookshelf to
hold them, and maybe a helper to hoist
them up there. Most of the speaker’s vol-
ume. of course, was required for the effi-
cient functioning of its low-frequency
components. In the new Ensemble system,
the low-frequency drivers are housed in an
enclosure entirely separate from that con-
taining the mid- and high-frequency ones.
That has several advantages. First, it
means that the high-frequency part of the
system really can fit on a bookshelf—it
measures only 5%4 X 8% X 4 inches. and
weighs just 5 pounds. Second, and rejated
to the first. is the fact that since the low-
frequency drivers are in their own en
closures, and since it is pretty difficult for
the ear to pinpoint the origin of low-fre-
quency sounds. the low-frequency units
can be placed almost anywhere it is conve-
nient to do so. Performance rather than
aesthetics is the deciding factor on where
they should go. The low-frequency units
measure 12 X 21 X 4! inches and their
orientation is not critical; they can be posi-
tioned so that any one of their three axes is
parallel to the floor.

Setting up the speakers is not a big deal
Cambridge supplies everything, including
pre-stripped 20- and 30-foot lengths of
speaker cable (if that’s not enough, they’ll
send you more without charge), several
kinds of litile rubber feet to put under the
speakers, and logos to attach to the front of
the speakers if you feel like it. (The high-

frequency satellite units are finished in an
unobtrusive, but very sexy. soft gray-plas-
tic material called Nextel.) The well-illus-
trated manual that comes with the system
offers several suggestions for speaker
placement, as well as indicating which
placements provide the best results under
which circumstances, and how you can
correct for an overabundance or deficiency
of low- or high-frequencies in your situa-
tion. Since the speakers have no switches
for adjusting their frequency response (to
cut or boost the high frequencies, for ex-
ample) this type of adjustment is about
your only option short of putting an equal-
izer in the line somewhere ahead of them.

How does the Ensemble sound? Not
bad. Our initial impression was of a mid-
range peakiness similar to that artificial
brightness you find in some movie and TV-
show soundtracks, but with the help of our
“personal audio consultant” (who we’ll
mention shortly) and some repositioning
of the high-frequency units, that soon be-
came much less obvious to the ear. We
found the bass to be excellent—nice and
tight, without a trace of boominess. While
the output of the Ensemble is not going to
fill a large hall, it is certainly more than
you would expect to come out of such little
boxes, and is adequate with most ampli-
fiers for a typical room.

Now. here comes the strange part. You
can’tjust walk into a store and buy a pair of
Ensembles. They’re not even sold in
stores! The only way you can get a set of
these speakers is by phone!

Then what’s all this “listen before you
buy” nonsense you always hear about?
Doesn’t that rule hold for the great Henry
Kloss? Well ... yes and no.

This is how it works. When you call
Cambridge Soundworks’ toll-tree line you
are connected not with a salesman, but
with your own “‘personal audio consul-
tant,” someone who presumably has years
of audio experience under his belt and
knows everything there is to know about
everything audio. He discusses with you
your needs, your expectations, your audio
equipment, your listening environment,
and all the other factors that may influence
your choice of a speaker system. The con-
versation(s) can get quite technical (and
lengthy) if you're so inclined. or can be
entirely superficial. The process is a lot
like booking a package tour. You tell the
travel agent where you want to go and what
you like to do, and he sets everything up
for you. It’s the same with Cambridge.

The Cambridge method works on faith,
whereby you place your trust in the hands
of a complete stranger who would really
like to sell you something. and allow him
to tell you whether or not the Ensemble
system is for you. Well, you can always get
your money back within 30 days if you're
not happy, which is more than you can say
for the package tour.

(Continued on page 9)



Maybe We Got

a Lemon

TECHNICS SL-XP6 PORTABLE CD
PLAYER. From: Technics, One Pan-
asonic Way, Secaucus, NJ 07096. Price:
$259.95.

Some things in life seem to be there just
to disappoint or frustrate us. Stereo TV, for
instance, or blackened redfish. We get our
hopes up so high ... and then they're
«dashed to the rocks by the stark truth of
reality. That’s what happened with the
Technics SL-XP6 portable CD player.

What a great idea! A battery-operated
CD player that you can fasten to your belt
and take along with you when you go out
walking or jogging. At least, that’s what
we thought. What e/se would you do with a
battery-operated CD player that came
equipped with a carrying case with a belt
loop? Well, there must be something else,
because it sure doesn’t like being moved
around very much. This player has other
shortcomings as well, and we’ll get to
them shortly.

Actually, this little marvel of engineer-
ing probably has a lot more going for it
than you’ll get out of reading our opinion
of it. After all, it really is something to
cram an entire digital music-reproduction
system into a package not much larger
than the CD’s it plays (it plays both 3- and
5-inch discs). and weighing just under 14
ounces with its self-contained rechargea-
ble batteries. The player has a lot of
smarts, too. It can be programmed to play
aCD's tracks in any order you desire. or to
decide for itself and play them in random
order. In its RESUME mode it can even
remember what track it was playing when
you shut if off. and start up {from the begin-
ning of that track when you turn it back on.

The problem was that, once we dis-
covered that the player wasn’t going to do
what we thought we had every right to
assume that it would—namely, play CD’s
while we were out getting some exercise—
we found ourselves in one of those frames
of mind where everything about it seemed
to be wrong. If your application for a por-
table CD player includes a lot of sitting in
one place. you may have a much higher
opinion of the SL-XP6 than we did.

Naturally, when we received the player
from Technics we couidn’t wait to try it
out. We charged up the two “AA" nickel-
cadmium cells—one of the nice things
about this model is that the rechargeable
celis reside in a compartment in the plaver;
you don’t have to lug around an accessory
battery pack. The recharger/AC supply
plugs into a jack at the back of the unit. As
soon as sufficient time had elapsed (about
three hours for a full charge, which will
last for about two hours of play) we put the
player into its carrying case, slipped our
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belt through the case’s belt loop. and set off
for a brisk musical walk.

At least, that’s the way it was supposed
to have happened. But it seems that things
were out to confound us trom the very
beginning. The snug-fitting case has an
interior seam that interferes with the align-
ment of the player’s headphone jack and
volume control and the cutouts for them. If
you just slip the player into the case that
misalignment will prevent you from insert-
ing the headphone plug into its jack. You
can make the case go on so that things do
align properly. but it takes a bit of care and
some twisting and pushing. [n any event,
the case fits so tightly that it easily moves
the NORMAL-RESUME-RANDOM SwitCh out
of position as you “'slip” the player into it.
Of course. you can’t see this happening,
so at first you have no idea why your CD is
not playing its selections in the order you
expected.

OK. the player is finally in its case, the
phones plugged in, and you're ready to
insert aCD. Ooops. you can’t do that with
the player in the case. You have to take it
out for the lid to open. and even to get at
the switch that opens the lid. That means
unplugging the earphones. etc., inserting
the disc. then putting the player back in the
case so everything lines up but so no
switch settings are changed, plugging the
phones back in. and then you’re ready to
go again. Fortunately, the POWER. PLAY,
PAUSE, and other controls are at the top of
the unit, where they’re accessible by lift-
ing the flap of the carrying case. Unfor-
tunately. to plug in the recharger/AC
supply, or to use the player from an exter-
nal DC supply (as you might if using itina
car), or to plug its output into an external
amplifier. vou have to have it out in the
open. All of those connections are inac-
cessible when the player is in its case.

As you stand outside, thinking about
where you’re going to walk today, the
sound coming through the earphones is
quite good—possibly the best you've ever
heard from a portable sound system.
That's a bit of encouragement. Then 'you

start oft on your walk. Chfff. Chfff. Chfff.
What's that? It’s keeping time with your
footsteps. Every (C/fff) time you put down
your (Chfff) right foot, the (Chfff) player
goes, “Chfff.” It wrns out to be the error-
correction circuitry complaining. Taking a
step apparently jolts the playback mecha-
nism so badly that the error-correction cir-
cuits cannot compensate completely, and
what you get is a burst of noise. Walk a
little faster (we haven't even gotten warm-
ed up yet!) and the player begins to lose it
altogether—no more “Chfff. chiff. chfff.”
just big, silent dropouts. And what makes
things worse is that after recovering from a
dropout the player does not always pick up
exactly where it left off and sometimes
Jjumps to another track entirely. This player
ought to have a warning printed on it: “DO
NOT USE ABOVE 12 MPH.™

The SL-XP6 comes with a wired-re-
mote control, which goes in line with the
earphones. That is, you plug the remote-
control cord into the player’s earphone
Jack, and plug the phones into the little
control unit at the end of that cord. Tech-
nics brags that the extra length of the re-
mote control cord gives you extra freedom
to move. Well, it should! The earphone
cord is so short that if you used it alone
witn the player fastened to your belt, you'd
have to take posture lessons from
Quasimodo!

There’s very little to the remote con-
trol—just a click switch and a volume con-
tro} that works in series with the player’s
own control. Click the switch once and
you start playing; click it again and you
stop. If you click it twice rapidly, you skip
to the next selection on the CD. While the
control allows you to skip forward, if you
want to return to a place you have passed
(or bounced over) you can't just back up a
little bit. You have to skip forward all the
way until you have come full circle. True.
you can go backward using the buttons on
the player itself. but then what's the sense
in having a remote control?

A quick read of the instruction manual

(Continued on page 9)
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otherwise be difficult or impossible situa-
tions.

The microphones that are built into
camcorders suffer from a number of lim-
itations. First, of course, is their frequency
response. Since, however, the quality of
the audio is already hampered by the sys-
tem used to record it, there is little that can
be done to improve things in that area.

The second impediment to good quality
audio is the microphone’s location—per-
manently mounted on the camcorder
pointing in the same direction as the lens.
That approach does have its merits, since
your usual intent is to record sound from
the same object at which you're pointing
the camcorder. Those camcorder-mounted
microphones are usually highly direc-
tional to keep their attention “‘focused™ on
the scene being recorded and to reject ex-
traneous noise originating outside the field
of view. There have been onc or two
*“zoom microphone™ designs, where the
pickup pattern of the mike widened or
narrowed 10 more or less match what the
lens saw at a particular focal length, but we
don’t think that those were ever very suc-
cessful.

54 Page 6/GIZMO

However, those on-camera mikes are
not suitable for all occasions. For instance
if you are simultaneously both cameraman
and narrator, your voice will originate
from a point outside of the mike’s pickup
pattern. You won’t be ignored entirely by
the microphone, but you will sound
muffled and be subject to being overridden
by sounds originating within that pickup
pattern. (You can, by the way, remedy that
situation with a simple clip-on mike
plugged into the camcorder’'s AUX MIKE
Jack. If that is your only problem, a wire-
less mike is not necessary.)

Also, your subject may be some dis-
tance away from the camera (and mike);
that often happens when you're using the
lens in its telephoto mode. And, while a
little ambient noise creates ‘‘atmo-
sphere,” you don’t want the sounds of the
passing traffic to drown out the voice of
your narrator or the prima donna across
the strect. You could, of course, use a
microphone with a‘long cable. but aside
from the loss of signal strength and the
potential for noise pickup that go along
with long mike cables. it’s just plain in-

convenient (not to mention being ugly and
a hazard to passing traffic.) The solution is
a wireless microphone.

You have to be careful about wireless
mikes. There are the cheap, $10 or $20
ones, and there are the professional ones
that cost hundreds and hundreds of dol-
lars. The cheap ones are fun for experi-
menters, but they have about as much
frequency stability as a piece of cooked
spaghetti in a hurricane. Also, they oper-
ate in the FM broadcast band where, to get
the kind of power output you'd want,
you'd have to operate them illegally. As for
the professional ones, who can afford
them?

The Azden WMS-PRO occupies a sort
of middle ground. With a list price of $250
it certainly gets taken immediately out of
the $10-$20 class. Yet it offers a number of
desirable features without the price tag
that would take it completely out of reach
of most home recordists. For example. it
comes with two microphones—a clip-on
for hands-free operation, and a more con-
ventional, hand-held one. It also offers a
choice of two operating frequencies:



