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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

AmericanRadioHietory Com
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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

AmericanRadioHistorv-Com

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-

HAMLIN MCC 3000 36 CORDED REMOTE CONVERTER «Ch
PANASONIC WIRELESS CONVERTER (0ur best buy)

Elecironics, which expanded and filled the STAR GATE 2000
vacuum.) “JERROLD 400 COMBO
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the point. It didn’t understand how few com- ECONOCODE (minicode substitut
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moved more toward computer “applications” ZENITH SSAVI CABLE READY
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catipns people. It proved to be a fatal mistake. ‘CALL FOR AVAILABILITY
Cne bit of advice: Don't cater to the IBM-

PC crowd. Lots of us electronics people find Quantity Output

great utility in our “old” and sometimes “ob- Chanpel

soléte” equipment. There are many projects
thaf could be based on a cheap (less thar:
$100) computer, which then might be per-
manently dedicated to a project as a “pro-
grainmable controller.” The computer equip-
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J.MNM. DECLARATION OF AUTHORIZED USE — . the undersigned, do hereby declare under penalty of perjury
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Your suspicions are correct. Although PENALTIES FOR UNAUTHORIZED USE.

many of the people associated with the new
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1o obtain additional information on the hooks

and publications covered in this section from
the publisher please cirele the itenr’ s code num-
her on the Free Information Cord

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
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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

Model M-900
Trunk Mount

©1988 by The Antenna Specialists Co.

the antenna specialists co.

A member of The Allen Group Inc.
30500 Bruce industrial Parkway « Cleveland. OH 44133-3996 « 216/3439-8400

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
antennas have no peers for strength and beauty.

Now's the time to catch a Black Stallion for
yourself. Send for your free 16-page “CB/Monitor
Antennas” booklet today.
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Model M-902
Trunk Mount

Model M-904
Magnet Mount
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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

AmericanRadioHictary Com

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

i

i
|

i
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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.
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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
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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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2mV sens, Delayed Sweep,
.. 1mV sens, Deiayed Sweep.
., imV sens, Deiayed Sweep,

M0-1251

* 8" CRT
* Built in
component
* TV Sync
ke 2, XY O

P-2 100MHz. 1x. 10x §23.95
Fits all scopes with
195197 BNC connector

DC Oftset, Vert Mode Trigger

oo RET Bt
25

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
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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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Svic@200ma CATe DCTX$20 K225
6Vec@750ma CATs DCIX678 3350
CATe DCTX.028 8250
12Vec @90 ma CAT? ACTX-12¢3 3350
WY@ 1amp CAT ACTX.1885 3350

SWITCHES
ITT PUSH BUTTON

ITTHDA carme ¥a" X Q
V2 grny ckangoiar

10 POSITION MINI-ROTARY
Grayhile 6920013 10M-C

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

windows |
from L ]
intrudars.
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. :125-:[6) nXgT(':ORGEAR-
with GEARBOX Alpine cassette 1
9.5 AMP/HOUR Bravel# {
Probably designed for chiids toy. transport - GEL-CELL 780-953075 Q¢
Lever selects 2 forward and one r‘““*"is"‘- ™ 5 Rated for 36 Vdc: 95 rpm.  \
reverse speed. 1St gear aprox. ncludas i
e rp:rvgc:;: stereo fape head, Elpowsrs 635 7% st 12 i e (el
2D PSS, ||| Misuoishi # MET-9RF28 13 2 Ve 6 voh. 9.5 amphour e e @ o
gearaprox. | | motor, bat, pulleys, capstan, fast- | [ rechargeabie el a4
300 rpmvévdc, forward, rewind and eject actuator. gel-cell battery. otor s | TR ONERER: X8 WS
Reverse aprox. Does no! include amplfier section. 425" X 2.75° X 55°. long with double flatted 516 X 1
120 rprvévdc. 61727 X5 1/4" X1 34" Quick connect terminals. shatt. ideal for pumps, lifi mecha-
3.35" X 1.75" X 3.25” CAT# CMEC-5  $7.50 each CAT# GC-695 gl ;Mm ETT:whg%nGlﬁw
- pplications. -
CAT# DCM-10 $6.00 10 for $65.00 $15.00 each $15.00 each » 2 for $25.00
WALL LED'S DOOR/WINDOW ALARM | |PiEZO AWIDEBANDIAMRLIGIER
TRANSFORMESS ;?T.Z?S"vf'ﬁ'i. Protects WARNING G 10 @ 1600 s.una-'-u
] RED CATe LED.+ doors and [T M =0 l -5 DEVICE ot g
i || Jp oo i e | R
10 for $2.00 - 100 kor $17 00

N-CHANNEL MOSFET
5511 TO220 case
CATe 1nF #18
$1.00 each - 10kor 30.00
LARGE QUANTITY AVAILABLE

SPECIALH AAA SIZE
Panasonat P-1BAAA

12 vol @ 180 WAL
CATE NCBAAAX 3150 each)
1040 $12.50 - 100 bor $126 00

CATE LED4 21 5170
LED HOLDER

Twa puece hoider. ea

AT HLED 10 for 85¢

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

CATOLCAC 2lor 61.00 - 100 for }48.00

POLARZED
CAT#LCP.1_80s sach - _ 100 v $50.00

RELAYS

p2iivot] D.C. COIL 8PDT.

1048 4 Ao contacts
:mmwl

gar aube sza

X 7 X e
P.C. mount wth pin on DI spacng
CATe BLY.T87  81.50 ach

SOUND AND VIDEO

MODULATOR
T UM138)-1. Dwaged kor s

wan L Canbe wmat

dmaonrmction
300 4 Requirss 12 Vde. Hook up

dagram noluded
CATH AYMOO  $5.00 each

5 VOLT DC SIP RELAY

)

o0 SIP rwed reley. 95 ohvm ook
2wrp oot T XWX T
hgh Hovemg meuts flsets Rucro-
vt and chionnated commercal
sonenta CATa RLY.8IPY
1,00 sach - 10 0r 3450

LOOK WBAT $1.00 WILL BUY
200 ASSORTED o=
ram

e WA“ RESISTORS
carbon comp. and Casbon thm.
CA'I GRES $1.00 par assonment
T\ 200 ASSOATED
f‘b\ 172 WATT RESSTORS
Bant teads, Covbon @Mp and Cabon fim.
CATs GRASAE 1) 00 P sssoriment

50 ASSORTED

10 AMP SOLID
STATE RELAY

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

ELECTROLS 52181
CONTROL:

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
181" hgh X 195X ealhodd

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

MAIL ORDERS TO:
ALL ELECTRONICS
P.O. BOX 567
VAN NUYS, CA 91408

TWX-5101010163 (ALL ELECTRONIC)

ORDER TOLL FREE
800-826-5432
INFO: (818)904-0524
FAX: (818)781-2653
MINIMUM ORDER $10.00
QUANTITIES LIMITED
CALIF. ADD SALES TAX VisA

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

FOREIGN ORDERS
INCLUDE SUFFICIENT

PARTS!

Now 60 pages!

SHIPPING. NO C.0.D.

USA: $3.00 SHIPPING —
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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.
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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
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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
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POPULAR ELECTRONICS
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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.
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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
bR
L
$ 27K
+.5V

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)
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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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Your Source for time- and money-saving

An absolutely no-risk guarantee.

—t--»ideas, practical projects and expert guidance.
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A treasury of do-it-yourself projects to
add value and comfort to your home.
P00 0000000000000 000008000000608p08000 E/ISV J a0 60 ‘m"’?hmr

I - HOW-TO BOOK CLUB

$ 383898

Blue Ridge Summit, PA 17294-0800 —

Please accept my membership in the How-To Book Club and send the 5 volumes listed
below, pius my FREE copy of 6 Easy Home-improvement Projects (343P), billing me $3.95
plus shipping and handling charges. If not satistied, | may return the books within ten days
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time thereafter.
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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!”

AmericanRadioHictary Com

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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POPULAR ELECTRONICS
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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.

CIRCLE 7 ON FREE INFORMATION CARD

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

Newions (10 o, | Extensive inlormaion on BioMnlal, Niina) and shapo
Newlons {10 cunces) of orce, the thin BloMelal wre ofars an entaly new way of Ex e ganoral Dsoussos SEA sy, bonolfs,
3 s, Siheanion mothoc, Wih ChUTS, machaniys and

ra. $6 pgs. lustealod
Compared to Nilinol, a popuiar SMA developed in tha 1960'a, BioMotal has a 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

resistance causes il 1o hea, and actvate this “phase change*, The wire shoriens In
Tergth, and pults with & Gsable amount of (orca, Whan 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

. Rosa Avi 19 Hemlock 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. ..

CIRCLE 9 ON FREE INFORMATION CARD

One tree can make
3000000 matches.

One match can burn
3000000 trees.
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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
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AMAZING
PLANS:

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

o
¢
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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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EXPAND YOUR CAREER HORIZONS...

ELECTRON CS
EDUCATIGN
OF
TCMORRQOW
TODAY
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CROPEO

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.

We offer flexible training to meet your needs.

I

| Cleveland Institute of Electronics, Inc.

I

|

|

I

I
You can start at the beginner level or, if you already | Address R - }

|

I

|

I

|

I

I

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.

Print Name I - L . §

know something about electronics, you may want to
start at a higher level. But wherever you start, you
can go as far as you like. You can even earn your
Associate in Applied Science Degree in Electronics.
Let us get you started today. Just call toll-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in
CIRCLE 11 ON FREE INFORMATION CARD

City ___ State _ Zip

Age__ AreaCode/PhoneNo._.__ R

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)

AmprirnanrlInHI<Tn|l\/ Com



‘ ‘ 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.

D

=, L

[J Rush my free information Kit.

Name w0 o . =

9 —— Address o
‘! o L . City_____ State

3 // (J Sign me up right away and send

4 y my complete membership kit.

(0 Check enclosed for $36 (made out to AHSA)
Billmy OVISA 0O MasterCard
Card * . -

il
2 I 4 Exp. Date
. : Authorized Signature

e = s . o
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).
QRB
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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-

AmericanRadioHictaory Com
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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.

AmericanRadioHictaory Com



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

AmericanRadioHictaory Com

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
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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

£
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Generator
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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,
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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
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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

RDS

I .
| | | i
IMONAURAL| l STEREO | O
' SIGNAL | 1 SIGNAL | ;
: : ; N SR
| |
’ ' 100kH
0 23kHz 53%kHz | z
15kHz ‘
19kHz
STEREO 57kHz
PILOT

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

’ N
.
4, P

I ey

INFO WORD | GHECK WORD |

5 Ap— V-
16 10
BITS BITS

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.
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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
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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-
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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.
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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.

AmearicanRadioHicstornvy-Com

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,

AmearicanRadioHistan:-Com

“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.

AmearicanRadioHictarnvy-Com

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
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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-
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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-
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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
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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)

GIZMO/Page 5 S

6861 H3EOLO0

w



POPULAR ELECTRONICS

Look, Mike, No
Wires!

AZDEN WMS-PRO WIRELESS MICRO-
PHONE. Manufactured by: Azden Cor-
poration, 147 New Hyde Park Rd.,
Franklin Square, NY 11010. Price:
$250.

The weakest part of a video camcorder
system is its audio section. lt is possible to
record video on affordable S-VHS equip-
ment that comes close to rivaling that shot
by the professionals. The cameras are
equipped with high-quality optics that
sometimes include motorized zoom lenses
with a 12:1 range of focal lengths. Some
camcorders even include digital-effects
**laboratories™ that permit the inclusion of
professional-looking fades, wipes. and
dissolves to take you from one scene to the
next. What today’s camcorders don’t have
is a decent sound section.

With the possible exception of a few
high-end 8mm camcorders, for example,
there is no provision for stereo sound.
We’re not asking for digital recording, or
even VHS Hi-F; just two simple long-
itudinal audio tracks (with Dolby. of
course). a decent frequency response, and
adecent microphone. Anything to raise the
standard of home-video audio out of the
hole in the ground in which it started—and
still wallows!

Well, a small measure of help is here in
the form of the WMS-PRO wireless micro-
phone from Azden. It is not going to turn
mono into sterco, or lo-fi into hi- or even
medium-fi. but it will make it a lot easier
1o get acceptable sound in what would
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.
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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:




169.445 und 170.245 MHz. both safely out
of the FM broadcast band and in a region
where legal operation at the transmitter’s
approximately 200-mw output is permissi-
ble. If one of those frequencies is in use
(an indicator on the receiver unit will show
this: you can also monitor what the re-
ceiver is hearing through an earphone sup-
plicd with the unit), you simply switch 1o
the other. That also opens up the pos-
sibility of recording in sterco, using two
wireless mikes with one frequency for
each channel. That assumes. of course,
that you have equipment that will record in
siereo.

The Azden receiver and transmitier arc
both the same size—in fact, they use iden-
tical cases and each requires a 9-volt al-
kaline battery. Azden says the battery will
last for about eight hours in the transmit-
ter; longer in the receiver. The receiver,
which sprouts a telescoping whip antenna,
is intended to be mounted in the cam-
corder’s accessory shoe (or. lacking that,
anywhere etse there’s room) by means of
Velcro tasteners. [t has an output cable that
plugs into the camcorder’s AUX MIKE jack.
(Note that this is a low-level input; the unit
will not work satistactorily if its output is
fed to a line-level “*Aux™ jack.) As noted,
there is also an earphone jack that lets you
monitor what the unit is receiving.

‘The transmitter comes with a detacha-
ble clip that allows you to fasten it to your
belt or elsewhere; you could also stick it in
a pocket or pocketbook, or tape it to your
body if you don’t mind a small bulge. The
cables of both the clip-on and hand-held
mikes double as antennas for the transmit-
ter. and ideally should be allowed to dan-
gle freely for maximum range. In the case
of the clip-on one, at least. you'll probably
find yourselt concealing it by running it up
asleeve or something. This will reduce the
transmitting range somewhat, but may im-
prove the aesthetics of things.

(A word about using clip-on mikes: try
not to clip them so they will be mounted
directly under your chin. In that position
they will miss a lot of high frequencies,
and their output may sound muffied. It’s
better to fasten them to a lapel or shirt
pocket.)

After we veritied that both the transmit-
ter and receiver worked (and stayed on
frequency, which they seemed to do very
nicely) our main concern was with
range—how far away from the camera
could we get before our signal dropped
out. and how close to it before overload set
in? Of course, with only 200 milliwatts of
output power, overload is not a secrious
consideration, but you never know until
you try. Azden claims 4 maximum range
for the WMS-PRO transmitter/receiver
pair of about 250 teet (depending on ter-
rain, of course). We found it to be less. but
then we were using the clip-on mike with
the cable/antenna routed under our
clothing. Even so. we were able to get an

appreciable distance from the camcorder
before our signal began to drop out and
noise o creep in—certainly much farther
than any manageable length ol cable
would have permitted. And, happily, we
were able to snuggle right up next to the
camcorder with the receiver mounted atop
it without the slightest trace of overload.

In our experiments, we found a less-
than-obvious (1o us. anyway) use for a
wireless mike that may have application
elsewhere. One of our shots required the
camcorder to be on onc side of a closed
window and the subject to be on the other.
With the WMS-PRO. we got excellent au-
dio with no need for special cables or other
awkward and circuitous arrangements.
The radio signal, like light, traveled right
through the glass.

All in all, we were quite pleased with
the WMS-PRO. We still feel it is a bit
overpriced (you should at least get metal
cases, not plastic, for that kind of money)
but if you can find it discounted or on sale
somewhere, this wireless microphone
couid make a worthwhile addition to your
kit of video tools.

CAMCORDER
{Continued from page 1)

use the device. One of the things taught
there is a special way of walking (also used
by non-Stecadicam cameramen doing
hand-held shots), which involves a cross
between a crouch and a waddle, to absorb
and smooth out the jolts generated in nor-
mal striding. And if you expect to achieve
Steadicam-like resuits from the EIS sys-
tem, then you'd better learn to walk that
way 0o,

The EIS system offers several modes of
operation. It can be used to compensate for
only vertical motion (as in walking).
which places no restrictions on horizontal
panning, or it can compensate for motion
in both the horizontal and vertical axes,
which is usetul for kecping the image
steady at long telephoto lengths. In that
mode, a pushbutton located on the side of
the camcorder will free the EIS mecha-
nism to permit rapid horizontal panning
while still compensating for horizontal
movements. Releasing the button re-en-
gages the EIS mechanism. And, of
course, the camcorder can be operated en-
tirely without EIS.

The first thing we tried was taking the
camcorder for a walk with it perched on
our shoulder. We found the Panasonic unit
somewhat awkward to hold (which may
have contributed to our somewhat less-
than-spectacular results), possibly as a re-
sult of its weight of about 10 pounds with
battery and full-size VHS cassette. Walk-
ing on an uneven surface produced uneven
results. There was none of that tloating
sensation we had hoped for in our video,
the shot clearly reflected the difficulty we
had in our progress along an uneven road.
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(Note also that professionals allow them-
selves to be guided by an assistant when
doing hand-held shots; that way they can
concentrate on the viewfinder and not wor-
ry about watching where they're going.
Trying to do it all yourself, as we did, is
going to sacrifice some quality no matier
what equipment you're using.) Later,
when we realized how much jolting a
“standard’” walk generated, we took more
care and achieved better—although not
spectacular—results.

In our area we have some badly wash-
boarded dirt roads and, as a sort of “ulti-
mate test’” of the EIS system, we lashed
the camcorder to the passenger seat of our
sporty little car and put it to the torture test.
To our surprise, the results were not bad.
The corrugations in the road were reflected
in our video, but not to the extent that we
felt them ourselves as we were driving. We
suspect that if the camera were to have
been hand-held by the passenger in a car
with a nicely cushioned American-type
suspension, the results would have been
quite good.

The Panasonic EIS system takes a good
bit of getting used 0. When the camera is
moved (as in a normal-speed pan). the EIS
system works very hard to resist that move-
ment. Finally, when it can hold on no lon-
ger, it lets go with a slight visual “jolt”
and tries to catch up with your pan. In
doing so. it overshoots when you stop the
pan, and then sort of drifts back to about
where you expected it to land. The tinal
result is less objectionable than it appears
in the viewfinder of the camcorder, possi-
bly because as you are shooting the scene
you remain aware of both what you are
doing. and of what the camera is doing.
Those two arc not necessarily the same
thing. The end resuit does impart a little of
that **floating”" quality to your videotaped
pictures.

As you become familiar with the way
the system works you learn to think the
way it does. In a “'real” Steadicam system
there is a lot of weight, not to mention the
action of the gyroscopes, to keep you from
moving the camera too quickly. With the
EIS camcorder you have to learn to keep
your movements slow and deliberate.
Once you do that, you will be moving in
tune with the EIS mechanism, which
copes much better with slow movements
than with sudden ones, and you should be
able to achieve some very smooth results
with the camcorder.

How successful is the Panasonic EIS
system? If you just sort of charge into it
and expect it to compensate for all your
movements, EIS is going to be a big disap-
pointment. If. however, you learn to work
with it. it can probably make a big im-
provement in your videos, especially in
adding a large measure of steadiness to
hand-held telephoto shots. The PV-460
did quite well at that. EIS is still no sub-
stitute for a tripod, though.

6861 4390100
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Be Careful.
Slow Down!

COBRA TRAPSHOOTER ULTRA TALK-
ING RADAR DETECTOR, MODEL
RD-3170. Manufactured by: Cobra
Consumer Electronics Group, Dyna-
scan Corporation, 6500 West Cortland
Street, Chicago, IL 60635. Price:
$249.95.

We don’t usually get involved with
radar detectors. However, when we heard
about one that ralked, we had to see it. (Or
hear it, rather.)

Cobra’s Model RD-3170 Trapshooter
Ulira radar detector actually offers you
three modes of operation: Upon detecting
a “whiff” of radar it can simply sound an
alarm, or it will play a tune, or (if you so
desire) it will go into its act and talk to you.

The Trapshooter Ultra is supplied with a
variety of mounting options, most of them
intended to facilitate quick removal (an
unfortunate necessity in most areas be-
cause of the temptation these gadgets offer
to thieves). The detector even comes with a
soft carrying case so that you can take it
with you when you leave the car.

The manual provided with the
Trapshooter Ultra recommends several
ways of mounting it: It can mount on a
removable sun-visor clip, on the wind-
shield with a suction-cup mount, or on the
dashboard using Velcro fasteners to secure
either a mounting bracket (the same one
used for visor-mounting) or the unit itself
(because of the Velcro, it can still be easily
removed). The main consideration is that
the unit be able to *“see” out the wind-
shield to detect radar signals. Mounting it
where it will be shielded by the metal of

Page 8/GIZMO

the vehicle’s body will defeat its pur-
pose—metal deflects the microwave radar
signals and will prevent the detector from,
er, detecting. The manual also suggests
that the detector be placed on the pas-
senger side of the vehicle, where its LED’s
(more about them later) will not be a dis-
traction to the driver.

The Trapshooter Ultra derives its power
from the battery of the vehicle in which it
is mounted. Two power cords are pro-
vided, one that plugs into the vehicle’s
cigarette lighter receptacle, and another
(with a fuse) intended to be connected
directly to the battery, or at any rate to
some point in the electrical system. At the
other end of each power cord is a small
coaxial plug that plugs into a jack in the
side of the detector. Several small clips are
provided to help you to position the power
cord neatly out of the way.

At the driver/passenger end of the de-
tector is a string of small amber and green
LED’s, which indicate various modes of
operation and also the type and strength of
the radar signal detected. The unit also
contains two tiny transducers (you can’t
really call them speakers at their size), a
volume control, and a vVOICE/MELODY/
ALARM switch. Rounding out the array of
controls are three small pushbutton
switches at the top of the device: One is for
dimming the LED’s for night driving, an-
other is for adjusting the device to city or
country driving (it supposedly will sniff
out radar signals up to four miles away in
the COUNTRY mode), and a final one is for a
SELF-TEST/MUTE feature. The SELF-TEST
feature can be used to set the volume con-
trol to a level that is clearly audible yet not
overbearing. You can use the MUTE feature
when you're stuck in a radar field and the
alarm message becomes annoying.

We had no difficulty in installing or
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using the Trapshooter Ultra. Things fit to-
gether nicely, and everything performed as
promised. We did find, however, that the
LED’s became practically invisible
against the backlighting of the sky when
the detector was mounted on the sun visor.
Perhaps that is just as well, since the in-
dicators can be a distraction when they
become active. Not only are there indica-
tors to show in which band the radar signal
is operating—X or K (10.525 or 24.150
GHz)—but also a flashing LED to show
that a signal is being received and a string
of five LED’s to indicate signal strength
and thereby the relative proximity of the
radar device.

We spend a lot of time in a part of the
country where traffic is light and the
spaces are wide open. (In many areas traf-
fic is so sparse that it is patrolled by air-
plane ) Still, near towns and the occasional
small city there are those spots where the
police like to lurk and trap speeders. For
your sake, kind GIZMO reader, we
sought out some of them and drove repeat-
edly through them.

Of the Trapshooter Ultra’s three operat-
ing modes, the alarm mode is the most
ordinary. When in this mode the detector
goes *“‘beep” when it detects X-band sig-
nals, and “braap” when it hears K-band
ones. That’s it. Things get more interesting
in the melody mode. At lower signal lev-
els, when the radar device is some distance
away, the detector plays several bars of
Bach’s Minuet in G Major from the Anna
Magdalena Notebook (perhaps more fa-
miliar to you as the Toys' only hit, “A
Lovers’ Concerto’’). As the signal
strengthens, it plays a few more bars, and
as it gets stronger still the tempo picks up
and even more of the melody is heard.
There is probably only so much of that you
can take.

What’s most interesting, of course, is
the voICE mode. In the vOICE mode the
first indication of a radar signal is a **bing-
bong™ chime from the detector. At the
next level, the waming becomes, “Bing-
bong. Be careful,” in a man’s voice. As
Mr. Trapshooter becomes more excited he
announces, ‘“Bing-bong. Be careful, slow
down.” Finally, approaching a state of
panic, he announces, over and over, and
faster and faster, **Slow down, slow down,
slow down ...”

We have mixed feelings about this.
Where, we wonder, does Mr. Trapshooter
come off telling us to slow down? How
does he know how fast we’re going? He is,
in fact, not too bright—we’ve gotten the
“slow down™ message even when creep-
ing along in traffic.

On the other hand, on the long, lonely
stretches of highway between towns it’s
sometimes nice to hear a human voice and
to have someone to talk to, even if he’s
only synthesized.

“Be careful, slow down.” Nice to have
you along, Mr. T.



SPEAKER SYSTEM
[Continued from page 4)

The Ensemble is not an audiophile’s
system. You have to suspend your tech-
rical curiosity and just believe that Henry
Kloss has done it again and produced an-
pther high quality and somewhat revolu-
tionary speaker, and that he knows what’s
best for you. Not much emphasis is placed
bn specifications in the speaker liter-
ature—you have to hunt even to find the
pominal impedance of the system, which
is 6 ohms, and frequency response is never
mentioned. (For the curious, the system
uses 4-inch midrange drivers with half-
round, long-throw surrounds; 1¥%-inch di-
rect radiator tweeters with %-inch integral
center domes; and, in the low-frequency
units, 8-inch long-throw acoustic-suspen-
sion woofcrs with butyl surrounds. The
voice-coil gaps of all drivers are ferrofluid-
filled.).

After the speakers arrive, you are en-
couraged to experiment with their place-
ment until you achieve a quality of sound
with which you're satisfied. If you have
difficulty in getting there, your “personal
audio consultant” is available at the other
end of the phone to provide assistance. If,
in the end, you still can get no satisfaction,
you can return the speakers for a full re-
fund.

While the approach taken by
Cambridge and Mr. Kloss is a novel one,
we can see a number of good points in it,
and perhaps it is not as strange as it seems.
After all, you do get expert advice (pre-
sumably under low pressure), and you do
get to listen to the speakers in your own
home (which is precisely what you would
want to do if you were to buy a set of
speakers from a local dealer), and you do
get to return them no-questions-asked if
you don’t care for the way they sound. You
probably couldn't ask for much more ...
except maybe the specs. |

CD PLAYER
(Continued from page 5)

would lead you to believe that the remote
control works on the *‘pause-play princi-
ple.” Not so. When you click it once it
doesn’t cause things to pause—it makes
them stop! The next click starts the player
... from the very beginning of the disc.
Not only is this frustrating if you don’t
know about it, but as far as we're con-
cerned it’s plain stupid. We complained
about the matter to Technics and were told
that if we put the player into the RESUME
mode, it would restart from the beginning
of the track rather than from the beginning
of the disc. That’s still not pausk (although
there is a PAUSE control on the player it-

self); besides, that mode of operation is
not even mentioned in the manual. You
have to know someone at Technics, or have

read it here.
The SL-XP6 comes with fit-in-the-ear-

type headphones. We generally prefer that
kind. and those provided by Technics are
of very good quality. However, with the
remote control in the earphone line. guess
which part of your body winds up carrying
its weight? At first you can dismiss it as a
very minor annoyance, but after half an
hour and a couple of miles it begins to feel
as though you're carrying a lead plumb
bob suspended from your ears. Surely, this
is one case where headphones with a band
to spread the weight of the unit across the
top of your head would have been a much
better idea.

We are somewhat at a loss to understand
the place of the SL-XP6 portable CD play-
er in the world. As a portable we have (o
rate it a failure, unless perhaps you use it
only for the sit-down portion of a daily
commute. And as a home unit it is easily
surpassed in convenience by CD players
that have rcal full-featured wireless remote
contrcls and are available at a considerably
lower price. Where the SL-XP6 CD player
seems to excel is as a marvelous piece of
electronic miniaturization ... and an out-
standing example of poor ergonomic engi-
neering.

For more information on any
iyl E| ECTRONICS WISH LIST

the Free Information Card.

Easy-to-Use Modem

Most computer-communications equipment has been directed toward business

OO
.

users. The Hayes Personal Modem 1200, and Smartcom EZ software from Hayves .
Microcomputer Producrs, Inc. (705 Westech Drive. Norcross, GA 30092) offer a i

complete data-communications solution for personal-computer users in the
home. The hardware/software package includes everything needed to equip a
personal computer for communications. The 1200-baud modem, which weighs
less than a pound. plugs into an ordinary wall outlet, from which it receives its
power. Permanently attached cables connect the device to the computer’s serial
port (adapters are supplied for various types of fittings) and to modular phone
connectors. The Smartcom EZ software allows the user to place and receive calls
automatically, and provides commands for dialing remote computers. sending and
receiving files, printing text, and saving information on diskettes. Users have the
ability to create “‘phone book™ entries for storing often-called numbers. Price:

$179.
CIRCLE 56 ON FREE INFORMATION CARD

Answering System with Time Stamp

Now you can know exactly when that unidentified person who hung up on your
answering machine didn’t leave you a message. The Timekeeper Answering
System (AN-8531), from Cobra (Cobra Electronics Group, Dynascan Corpora-
tion, 6500 West Cortland Street, Chicago, IL 60635) features digital time/day
voice “‘stamping’ for each message (or non-message, as the case may be). The
single-cassette unit also offers one-touch operation, personal memo recording,
remote turn-on, auto-answer resetting, and power-failure message protection. It
comes with a multi-function beeperless remote control with security coding.
Price: $119.95.

CIRCLE 57 ON FREE INFORMATION CARD

Cobra Phone-Answering System
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product in this section, circle

ELECTRONICS WISH LIST [ e
- , the Free Information Card.

Surround-Sound Processor

“The Essential Link" between audio and video components is how its man-
ufacturer, SSI Products, Inc. (400 South Date Avenue, Alhambra, CA 91803)
describes the System 4000 surround-sound processor, ¢laimed to reproduce sound
the way the film makers intended it to be heard. At the heart of the System 4000 is
SSY’s proprietary **Dynamic Logic” technology, which expands the sound image
in all directions to create a wider, deeper, quieter soundfield—without the
crosstalk present in other decoders—by monitoring incoming audio for steering
information as well as original dynamic levels. The unit features wireless-remote
operation and audio switching, making it easy to control an entire audio/video
system. The System 4000’s 45-watts-RMS amplifier can be switched to drive rear-
or center-channel speakers and includes sub-bass outputs. Three modes of sur-
round-sound operation are possible: Dolby Surround, Music Surround, and Mono
Enhance. Price: $699.

CIRCLE 58 ON FREE INFORMATION CARD

Telephone Guardian

The Call Guard is claimed to be the only electronic-security device that can
prevent outgoing telephone calls while still permitting incoming calls to be
received. According to its manufacturer, GSA Systems, Inc. (2233 Theodore St..
Crest Hill, IL 60435), Call Guard was developed in response to customer requests
for a device that would “reduce the excessive telephone biils caused by un-
authorized employee telephone use. and by kids calling *gabb’ lines when their
parents were busy or away.” Call Guard is installed by peeling away the backing
strip and affixing it to any phone surface. Its non-removable modular jack is then
plugged into the phone, and the phone line is plugged directly into the Cali Guard.
The device is available in both pulse and tone models. Price: $49 95

CIRCLE 59 ON FREE INFORMATION CARD

Mid-Size Stereophone

Combining the lightweight advantages of a mini-stereophone with the wider
dynamic range more commonly found in heavier around-the-ear units is the model
SG600CD stereophone from Audio-Technica U.S., Inc. (1221 Commerce Drive,
Stow, OH 44224). Weighing less than 3 ounces, this model is ideally suited for use
with portable CD players. Central to the design of the unit is a lightweight
diaphragm assembly that responds quickly to high-frequency transients, and a
high-efficiency magnet assembly. Each earpiece has a seal that reduces the
intrusion of outside sound while maintaining a closed cavity for optimum low-
frequency performance. The SG600OCD has a frequency range of 20-20,000 Hz,
and operates with its impedance between 4 and 16 ohms. Its 72-inch cord is
terminated in a Y%-inch mini-plug, and a Y-inch adapter is included. Price:
$39.95.

CIRCLE 60 ON FREE INFORMATION CARD

New Microphones

The culmination of one of the most extensive research-and-development efforts
ever undertaken in the 64-year history of Shure Brothers Inc. (222 Hartrey
Avenue, Evanston, IL 60202-3696), the Beta Series of microphones, offers on-
stage performers advances in several significant areas. The Shure Bera 58 is
intended for use in demanding vocal applications, while the Beta 57 is designed
for the miking of musical instruments, particularly drums, cymbals, horns, and
instrument amplifiers. The microphones exhibit a very high gain-before-feedback
capability, which maximizes monitor output when onstage sound levels are
extremely high. That performance level is achieved largely through a “true
supercardioid” pickup pattern that stays uniform at all frequencies. Both micro-
phones also feature pneumatic shock-mount systems that minimize the transmis-
sion of handling and stand noise, and include “humbucking’™ coils that permit

their use even in strong magnetic fields. Price: $258.
Shure Microphone CIRCLE 61 ON FREE INFORMATION CARD
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the Free Information Card.

VCR with LCD Remote

If you have trouble reading the tiny little letters of your VCR's on-screen
programming menu (ot the VCR display itself) from across the room, Goldsiar
(Goldstar Electronics International, Inc.. 1050 Wall Street West, Lyndhurst, NJ
07071) offers a VCR, the GHV-1290M, that will make life easier for you. The 2-
head, 3-speed VHS-HQ unit includes a remote control with an LCD window in it.
You can watch the information that you enter displayed up close—right in the palm
your hand, on the remote control. Other features of the VCR include an 8-event, |-
year timer; quick-time recording up to 8 hours; 24-hour standby. and digital
display of time, channel, function, and counter. Price: $599.95.

CIRCLE 62 ON FREE INFORMATION CARD

Audio Cassette Upgrade

*“Responding to the need for audio cassettes capable of handling today’s most
demanding digital sources,” TDK Electronics Corp. (12 Harbor Park Drive, Port
Washington, NY 11050) has announced * the most complete upgrading of its audio
cassette line in more than ten years.” Improvements to the line include the
addition of two high-performance normal-bias (Type I) casseties, AR and AR-X,
and significant improvements in performance of seven tape grades: D and AD
(Type 1), SD, SA, and SA-X (Type II, high-bias); and MA and MA-X (Type 1V,
metal). The tape formulations incorporate advances in magnetic-particle tech-
nology, along with advances in binder and coating technologies. Three new anti-
resonance cassette mechanisms, said to improve musical transparency, have also
been introduced: HP-AR , SP-AR, and SP-AR II. Several new “CD-length”
cassettes have been introduced, including AR-100, SA-76, SA-100 and MA-110, as
well as 46-minute lengths in several formulations. Price: Not Available.

CIRCLE 63 ON FREE INFORMATION CARD

Personal Stereo

The JC-568 is Sharp Electronics Corporation’s (Sharp Plaza, Mahwah, NJ
07430-2135) top-of-the-line personal stereo. (Nothing but the best for GIZMO
readers!) This cassette player with built-in AM/FM stereo tuner features auto

A
reverse, Dolby-B noise reduction, and a 3-band graphic equalizer. The syn- '““M-!' e
thesized pushbutton tuner offers five AM and five FM individual memory presets. 4 “-’"?] - PR T
The JC-568 comes with collapsible headphones and a detachable belt clip. Price: \ s
$139.95. :
CIRCLE 64 ON FREE INFORMATION CARD Sharp Personal Ster=o0

Designer Speakers

In keeping with its philosophy that “loudspeakers should not sound like
loudspeakers but rather like the instruments and voices they reproduce,” Epicure
Products Inc. (25 Hale St., Newburyport, MA 01950) has introduced a new line of
five speaker systems. These products continue that philosophical tradition and
add the proviso that the aesthetics of the design be given as much emphasis as
sonic accuracy. Each of the Epicure systems incorporates a cabinet geometry that
reduces diffraction and reflection effects. The models share the common design
attributes of narrow front baffles, non-paraliel cabinet side walls, and uniquely
flared and louvered bass-reflex vents. New drive components that take advantage
of the latest developments in materials research are also incorporated in the
designs. That blend of form and function, says Epicure, produces an accuracy,
openness, freedom from distortion and coloration, and stable stereo imaging not
associated with products in this price class. At the top of the line is the Model I,
which uses a l-inch polycarbonate dome tweeter and dual 4-inch mineral-filled
polypropylene (MFP) cone midrange drivers housed in a separate narrow sub-
cabinet fastened to the top of a main cabinet that contains two 8-inch MFP-cone
woofers. Carpet spikes are used to attach the speaker system to the flioor and
Epicure’s SPEQ (Speaker Placement EQualizer) is used to match the system’s
output to the room. At the other end of the line is the Model 5. a 2-way 6-inch
bookshelf design using the same tweeter as the other madels. Price: $350-$1400
per pair.

CIRCLE 65 ON FREE INFORMATION CARD Epicure Speakers
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Non-Obsolete Turntable

Since modern turntables usually provide only two speeds—33/5 and 45 RPM—
most collectors of phonograph records find themselves forced into owning at least
two (if not more) turntables to play their collections of recordings made at various
speeds. The 6-speed Vintage turntable from Esoteric Sound (4813 Wallbank
Avenue, Downers Grove, IL 60515) allows collectors to replace several pieces of
old (and possibly inoperative, not to mention potentially damaging) equipment
with a single turntable/arm combination of modern design. The Vintage turntable
offers the usual 33%-, 45-, and 78- (actually 78.28) RPM speeds, as well as the
71.29-. 78.59- and 80-RPM speeds required by a number of older recordings
made with different systems. In addition to offering six fixed speeds, the Vintage
has a +8% variable pitch control for fine adjustments. The semi-automatic
turntable features automatic arm return, and auto shutoff. The low-mass arm
accepts P-mount cartridges. For those who want to play vertically cut discs, a
built-in switch is available as an extra-cost option. Price: $229.

CIRCLE 66 ON FREE INFORMATION CARD

Remote Controls

Whether you want a remote control that’s simple or sophisticated, the R.L.
Drake Company (P.O. Box 112, Miamisburg, OH 45342) has a model for you.
Although designed specifically for use with Drake's new line of TVRO IRD’s
(/ntegrated Receiver/Downconverters), the five new remote controls address the
needs of most satellite-dish owners. For people who don’t care for a lot of *‘bells
and whistles,” the EZ View features an operating range of 30 feet and contains 24
function keys. It comes with a pad of 72 pre-printed labels that viewers can use (0
help find their favorite satellite services more quickly and simply. The more
sophisticated PRC/024 and PRC2400 are full-featured units that can also learn the
infrared codes of two additional devices, such as a TV, VCR. or other product that
uses an infrared remote control. They can even accommodate another manufac-
turer’s satellite system. With 41 function keys, those remotes are said to be able to
operate even the most sophisticated consumer electronics products. Finally, the
models RCU2400 and RC U024 are available as second remote controls for two of
Drake’s new IRD’s. For people with more than one TV hooked up to their satellite
systems, those infrared remotes are intended for line-of-sight use. while the UHF
devices—which are not limited to line-of-sight operation—that came with the

IRD’s can be-used elsewhere in the house. Prices: $54.95-$119.95.
CIRCLE 67 ON FREE INFORMATION CARD

R.L. Drake Remote Controls
Video Doorphone

*“Knock. knock. ™ **Who's there?”” Find out in safety with the VDP-1000 video
doorphone intercom system tfrom Components Specialties. Inc. (P.O. Box 624,
Lindenhurst, NY 11757). The system includes an outdoor camera unit enclosed in
a steel box for surface mounting; a flush-mount plate for in-the-wall installation is
also included. The outdoor camera unit features automatic lights that go on with
the camera when the buzzer is pressed, or when the monitor switch on the indoor
unit is activated. The indoor monitor unit has an integral intercom handset, a 5-
inch screen with a resolution of more than 50X lines, a pushbutton telephone, a
built-in condenser mike, and a door-release button (with optional electric door
release). The VDP-1000 system includes a power supply, all connecting cables,
and a 100-foot extension cable. Price: $995.

CIRCLE 68 ON FREE INFORMATION CARD

Automotive Hot Air Extractor

Let the sun cool down your car on steamy summer days. with Hammacher
Schiemmer's (147 E. 57th St.. New York. NY 10022). the Automotive Hot Air
Extractor. The device “pulls the stagnant air out of your car to reduce its interior
temperature by as much as 40°F on hot sunny days.”” Solar powered. the unit’s fan
draws hot air through its exterior exhaust vent, with cooler air entering ““through
the car's permanently opened circulation vents. ™ The fan’s 270-milliamp motor is
powered by a built-in photovoltaic panel. Fabricated of polycarbonate, the Extrac
tor fits windows up to 26 inches wide and allows the car to be locked securely. It
cannot be used with tinted windows. Price: $32.95
Automotive Hot Air Extractor CIRCLE 69 ON FREE INFORMATION CARD
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T hrough the ages, man has
looked for ways to cure bodily
' ills. One path that captivated
early medical “researchers” was elec-
trotherapy—the use of electric shocks
to cure or mask chronic ailments. In
fact, the history of electrotherapy dates
back to the beginnings of Western civi-
lization, with reports of “electric fish”
being used for medical purposes. So, to
begin our story about electrotnerapy,
let's fravel to the Nile River and the Med-
iterranean Sea.

Cold Fish. Long before man under-
stood the nature of electricity, he knew
that certain creatures, particularty cer-
tain species of fish, could deliver a
frightful jolt to the unwary. Examples of
such fisn include Torpedo Mamorata
(electric ray), Malopterurus Efectricus
(electric catfish), and Gymnotus Elec-
fricus (electric eel). In fact, we now know
that some of those creatures can gen-

o mstmg“
stamp for tWE

The shocking history

of electrotherapy is a long and interesting one
full of successful experiments, and failures in understanding.

erate electricalimpulses of close to 600
Volfs.

The earliest recorded use of electric
fish for electrotherapeutic purposes
dates back to the first century AD. It was
a Roman physician, Scribonius Largus,
who first used the high voltage dis-
charge of a torpedo fish for the relief of
infense headaches and a disturbance
of uric-acid metabolism known as gout.

The treatments were very simple. For
the relief of severe headaches,
Scribonius advised placing a tive tor-
pedo fish on the spot that is in pain. The
fish should then be allowed to shock
the patient until the affected area is
thoroughly numb. Scribonius further
recommends having two or three tor-
pedos on hand just in case one is not
enough. {t is likely that Scribonius in-
tended not to cure his patients, but
merely to ease their suffering.

But what, exactly, does the torpedo
fish do? The first rational explanation of
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BY STANLEY A. CZARNIK

such bioelectric therapy comes from
the Greek anatomist, physiologist, and
physician, Claudius Galen.

Galen approached the problem by
noting the effect of the shock. That
being a certain “difficulty of motion
and sensation,” a stiffening, not unlike
the effect of extreme cold. Similar
effects must follow from similar causes,
and so Galen reasoned that the phys-
ical influence of the animal’s shock de-
pends on a “frigorific” principle—a kind
of quick freeze. Galen, of course, knew
nothing of modern physics or biology.

Predictably, there were those who
thought the pain-relieving agent, frig-
orific or otherwise, could be extracted
from the electric animals and stored for
emergency use.

One magical recipe from the 6th
century instructs the ancient phar-
mccist o place a living torpedo fishina
metal receptacle along with a quantity
of oil and some water. To that must be

6861 4390100
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Electric fish, like this small species of
the Genus Torpedo, were the first sources
of electricity for medical purposes. This
view of the dorsal surface of the animal
shows the gill slits or spiracles (SP),
several eye-like pigment spots (PS), and
the electric organ (EQO) between the brain
and the front of the large pectoral fin.
The picture originally appeared in The
Outline of Science (/922).

added a narcissus plant picked during
the last quarter of the moon. The mix is
then to be cooked until nothing is left of
the fish and, with that, the preparation is
complete. The oil should be applied to
the patient three times a day.

The Leyden Jar. The science of elec-
trotherapy made very little progress un-
tit the middle of the 18th century with
the exception of using static generators
in the place of fish. Then, in 1745, oc-
curred one event central to the de-
velopment of electrical medicine: the
invention of the first primitive capacitor,
the Leyden Jar. Today, the function and
action of capacitors is taken pretty
much for granted. But, 250 years ago,
the Leyden jar was among the wonders
of the scientific world.

The Leyden capacitor permitted the
use of far stronger medical shocks than
had been possible with the older static
generators. The new technology drew
a great deal of attention to the dramat-
ic effect of electricity on the human
body. And, it did not take long for natu-
ral philosophers fo figure out that the
shock delivered by a Leyden jar and
the bioelectric discharge of electrical
organisms were identical.

Experimenters reported miracles.
The brilliant French scientist, Jean Anti-
one Nollet, claimed that electrification
caused the pulse and respiration of
people to increase. With high-voltage
impulses from a Leyden jar, Nollet also

freated paralytics. He thought the elec-
fricity might penetrate deeply enough
to unclog or disentangle malfunction-
ing nerves. In 1747, Gianfrancesco
Pivati, an ltalian attorney, claimed that
with electricity he could make medi-
cine pass from the inside to the outside
of a sealed container. And in Witten-
berg, Georg Mathias Bose saw a beatif-
ication, or halo, around the head of a
person electrified in the dark.

Bose later admitted thatthe halo was
an exaggeration, but it is no exaggera-
fion to say that natural philosophers
and medical men everywhere were
fascinated with electricity. In the
Journal de Medicine alone, between
1750 and 1780, there appeared no less
than 26 papers on the subject of elec-
trical medicine, and 12 of them were on
the electrical treatment of paralysis.

= T (]
The Leyden jar, invented in 1745, allowed
physicians to administer far stronger
medical shocks than had been possible
with static generators. This picture
appeared originally in Hawkins

Electric Guide (1917).

Franklinism. The news reached North
America quickly. Benjamin Franklin, al-
ready known for his electrical experi-
ments, tells us that paralytics from all
over Pennsylvania were brought to him
for high-voltage injections. Franklin
freated his patients with the discharge
from a pair of 6 gallon Leyden capaci-
tors. The shock from jars of that size must
have been quite painful.

But, it sommehow seemed to work. In a
letter to Sir John Pringle written late in
1757, Franklin said that, following elec-
trical treatment, his patients got better
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rapidly. No benefits, however, were
noted after the fifth day. Franklin guess-
ed that the suggestive effect of elec-
frotherapy, rather than the electricity
itself, might really be responsible for the
improvement.

In any case, electrotherapeutic
shock treatment was identified with its
famous American practitioner and be-
came known as “franklinism.”

Galvanism. The already intense inter-
est in electrophysiology was stimulated
still further when Luigi Galvani, in 1791,
reported the artificial excitation of a
dead animal. The original experiment is
well-known. Galvani found that when
an arc made of two dissimilar metals is
brought into contact with the legs of a
dismembered frog, the legs would
twitch. What Galvani did, of course, is
build a primitive wet cell, but, that's not
how he interpreted his discovery. He
thought that he had stumbled upon an
electric force natural to animal life. He
called it "animal electricity.”

The experiment’s fame was almost in-
evitable. Wherever there were frogs
and some scraps of metal, people
could see for themselves the wonderful
“reanimation” of dead limbs. Physicians
and physiologists thought that, finally,
the vital force of life itself could be ma-
nipulated. Even corpses were sub-
jected to “galvanic” treatment, just to
make certain they were really dead,
and so prevent premature burial,

Galvani's discoveries were extended
and deveioped by Alessandro Volta
who replaced the frog's moist tissue
with a conductive aqueous solution
and so constructed the first frue battery.
But Galvani and his frog legs were not
quickly forgotten. To many scientists of
the 19th century, a direct current of
electricity was still a galvanic current.

This antiquated medical generator was
manufactured by the H.G. Fisher
Company of Chicago, Illinois. The rotary
switch on the left allows selection of
alternating current, ‘‘galvanic’’ current,
or a “‘combination” of the two. The
device is made of cast iron.



Mesmerism. At about the same time,
fowards the end of the 18th century,
another novel type of medical treat-
ment was becoming popular, es-
pecially in France. That was "mes-
tnerism,” an early form of hypnotic
therapy named after its originator, an
Austrian physician by the name of Franz
Anton Mesmer. Anton Mesmer claimed
fo be able to control and direct a uni-
versal life-enhancing force (or fluid)
known as “animal magnetism.”

Mesmer’s magnetic fluid was af-
fected by environmental and asfrol-
ogical conditions of ali sorts. It could
qalso be manipulated with laboratory
instruments and used to clear out cer-
tain “blockages” in the body.

One of Mesmer's treatments invotved
a large tub filled with powdered iron,
The purpose of the tub was to hold the
animal magnetic fluid. Mesmer put
metal bars in his tub of iron filings and
had patients stand around and fouch
the bars. Contact with the mystical ani-
mal force through the conductive bars
would correct any latent magnetic de-
ficiency.

Animal magnetism and animal elec-
tricity were a lot alike. Indeed, one con-
temporary writer published a demon-
stration according to which the animal
magnetic and electric forces were vir-
tually the same thing.

Clearly, the theory and techniques of
electrical medicine were everywhere,
even where there was no electricityl

Interruptions. In the sécond anc third
quarters of the 19th century, the history
of electrical medicine begins to get
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It is difficult 10 say just how

“electric” this Electric Liniment really
was. But the references 1o electricity

and lightning on the box probably helped
sell the product, or at least somebody
thought they would.

quite complicated. One reason was
the increasing sophistication of biology,
physiotlogy, and medical science in
general. Another reason involves the
development of new electrothera-
peutic generators following Michael
Faraday's discovery in 1831 of elec-
fromagnetic induction and, very soon
affer that, the invention of the induction
coil.

Following the discoveries of Jacques
d'Arsonval and Nikola Tesla,
high-frequency alternating currents
became available for medical purposes. It
was often applied through glass “‘vacuum
electrodes” such as this one. The vacuum
electrode was devised by Fredrick Finch
Strong, an American physician, in 1897 .
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The Leyden jar provided physicians
with a single high-voltage pulse. Gal-
vanic batteries provided a continuous
source of direct current. By contrast, the
induction coil, equipped with a vibrator
mechanism, provided a stream of high-
voltage interruptions.

So closely was the induction coil as-
sociated with Faraday’s original elec-
tfromagnetic experiments that inter-
rupted currents were frequently called
“faradic currents.” The application of
such currents was sometimes termed
“faradization.” The famous French doc-
for, Guillaume Duchenne, was proba-
bly the first o use faradic electricity for
medical purposes. Here was anew kind
of electrical medicine.

Duchenne and others immediately
noted that galvanic and faradic elec-
tricity had distinct physical con-
sequences. Faradic currents had an
obvious tonic effect. Certain German
researchers came to think of faradic
electricity as an ideal stimulant, some-
thing like an ice-cold bath.

Low-voltage galvanic currents, on
the other hand, were often noted for
inducing a sense of peace, calm, and
even sleep. However, when galvanic
applications became too strong, the
reactions became very different: gid-
diness, dizziness, staggering, vomiting,
and sometimes convulsions. Elec-
trotherapists were all of the opinion that
such reactions had to be avoided.

Body And Mind. Disorders of all sorts
were treated with electrical medicine
during the 19th century, and that in-
cludes disorders of the mind.

For example, in the 1880, a Norwe-
gian physician by the name of Engelsk-
jon reported the electrotherapeutic
freatment of deep melancholia. The
man, 50 years of age, had been suffer-
ing for about 3 months. Engelskjon at-
tached electrodes to the patient's
head and applied faradic current.
After a single treatment, a pleasant
smile appeared on the man’s face and
he said, "Now itis gone.” The depression
returned again the next day; but, fol-
lowing additional electrotherapy, the
man got better and went back to work.

Engelskjon, an observant researcher,
noticed that electrical medicine pro-
duced psychopathological reactions
of its own. In other words, there were
side effects. They included sleep-
lessness, restlessness, malaise, and ab-
normal limb sensations. The collection
of symptoms developed as the original

(Continued on page 108)

686} H390LD0

(-2
w



POPULAR ELECTRONICS

=]
&

ELECTRONIC ARTS
GRAND SLAM

BRIDGE

his reviewer cannot play enough
I bridge, so when a copy of Grand
Slam Bridge crossed my desk, |
hoped my dream partner had finally
appeared. To my surprise, when | found
| could program the software to make
me the South bidding a slam every
deal, it opened the doorway to bridge
heaven.

Grand Slam Bridge plays bridge pret-
ty much the way you want it to, and you
don’t have to search for a fourth. In fact,
the computer can play three of the four
hands well enough to chalienge an ac-
complished player. If you are a neo-
phyte to bridge, you can call on
different hint techniques and you can
bid and play with all four hands show-
ing on the table (known as double
adummy). As an expert player, you can
set up your own hand and practice the
type of hands that come up once in a
blue moon. There's more to Grand Slam
Bridge than that, so read on!

Getting Started. Grand Slam Bridge
comes on two 5Y-in. diskettes. The
game can be played on a one-disk, a
two-disk, or a hard-disk system. The re-
viewer used a hard disk to run Grand
Slam Bridge.

Like all other programs, first make
backup copies of the two disks by using
the DISKCOPY command and following
the computer’s simpie prompts. You
don’t have to worry about accidentally
writing on the original disks; they are
copy protected.

&b s A N 5 e ad il
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Improve and refine your Bridge skills with a solid partner who knows the game.
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The opening screen for Grand Slam
Bridge offers 4 options. First-time users
should run the Demo option (3) first.

If you want to install the software on
your hard disk, start by placing the in-
stallation disk (labeled "Disk B”) into
drive A.. Go to the C: drive, which is the
hard disk for most IBM and IBM-com-
patible computers, and type ainstaLL. Hit
the <eNTER> key and follow the simple
instructions. Grand Slam Bridge will be
loaded on the hard disk in a newly cre-
ated sub-directory called BRIDGE. To
play the game, enter the BRIDGE sub-
directory and type sripce. Hit the
<ENTER> key and you're on your way to
becoming a Bridge Master.

If Grand Siam Bridge doesn't look
quite right on your monitor, you can re-
set the program’s system options from
one of the menus. You can select a
different monitor type, the display col-
ors, or choose monochrome operation.
The menu takes you by the hand so that
detailed reading and instructions are
not necessary.

Grand Slam Bridge always starts in
the practice mode unless you have in-
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structed it otherwise. In that mode you
can take back bids and replay tricks.

You can quit the game by either fol-
lowing the simple menu or return im-
mediately to DOS by depressing the
“boss” key, which you can define for
your computer.

craron cobt.
Ce) Copyelodt 190508

The Options Menu pops up when

“2" is entered at the main screen. All
the options are self explanatory so that
the player need only follow instructions.

Bidding and Playing. Under normal
conditions you are South and the deal-
er at the beginning of play. For either
contract or auction play, the deal ro-
tates thereafter and you remain South.,
If your team wins the bidding, you get fo
play both hands (North and South). Dur-
ing the bidding process, you can view
the bidding set aside in a panel. Once
the bidding is over, the play begins and
that’s when the illusion of an active,
competitive bridge really takes hold. At
the completion of each hand, the
screen shows all four hands so that you
can hold your own postmortem. (The

(Continued on page 108}



AC Wattmeter

BY GREGORY R. McINTIRE

f you are like me, you have.reason
from time to time to know how
much power an AC-line powered
device is using. Manufacturers stamp
the rated power consumption (in watts)
somewhere on almost all electrical ap-
pliances. However, many of those ap-
pliances use different amounts of
power at different times, depending on
what part of their cycle, etc., they arein.
Almost everyonz has, at some time or
another, plugged more devices into
household AC circuits than the outlets
would normally allow by using multi-
outlet accessory strips and walt plugs.
Also, household wiring schemes and
personal converience sometimes re-
sults in an array of power-hungry de-
vices belng on a single circuit. For
instance, my air conditioner, vV ham ra-
dio, shortwave receiver, stereo system,

Keep an eye on the power
consumption of your major
appliances with your in-
line AC wattmeter and use
the information it provides
to cut utility costs!

oscilloscopes, etc., are all on the same
circult,

Usually and parhaps suprisingly that
causes few prablems. However, a fuse
will occasionally blow. That happens
because t¢o many devices are in the
“on’ part of their cycle at the same
fime. But which device(s) is using how
much power, and when?

AmericanRadioHictory Com

| needed a simple, calibrated, wat
tmeter that | could plug into each de-
vice's line cord to measure the power
being consumed during each part of
its cycle (where applicable). After first
attempting to design a clamp-on type
of meter, | determined that its associ-
ated circuitry would have to be more
comiplex than | was willing to build.

| also wanted to keep cost at a mini-
mum. After much trial and error, a sim-
ple, passive (no batteries!) device—the
AC-Line Wattmeter—was born!

The Main Ingredients. The parts
needed are minimal: a small trans-
former (from an old radio, TV etc), sev-
eral feet of #34 or smaller enameled
wire, one foot of #16 wire, a Ger-
manium diode (Radio Shack 276-1123
or similar), a 50,000-ohm trimmer po-
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tentiometer, a short extension cord
(two- or three-wire type), and a sen-
sitive milliammeter.

| used a Radio Shack 28-4012 multi-
meter kit (§7.95). That gave me a suit-
able meter movement and a case for
my project at a low cost. You could use
any other suitable meter and a case of
your own design if you wish.

You could use the Radio Shack
273-1385 miniature transformer, but
many electronic hobbyists have
junkboxes full of small transformers. Any
old, small (1 x 1 inch), laminated type
transformer should work. It doesn’t mat-

ter what windings or turns ratio the.

fransformer has because we are going
to re-wind it. Now don't get cold feetl It's
really simple.

Rewinding the Transformer. First re-
move the thin metal jacket or frame

FRAME

ES \\’\,\K

TRANSFORMER DISASSEMBLED

Fig. 1. Here are the component parts of
the standard transformer. When
assembled, the metallic E's and I's go
around and through the center of the
coil form.

PARTS LIST FOR THE
AC LINE WATTMETER

D1—IN34A general-purpose germanium
diode

R1—50,000-ohm potentiometer

T1—See text

PL1/SO1—I117-volt AC extension cord

MIl—Ammeter, see text

Enclosure, #16 enamelled wire, #34
enamelled wire, solder, hardware, etc.

Here's what the inside of the finished
project looks like. The modified
transformer, mounted inside of a Radio
Shack multimeter kit case, is located
Jjust below the meter movement, and
connected to the meter via its
secondary leads.

that encloses the transformer core.
(Most small transformers are dipped or
sprayed with wax. That creates a small
nuisance and messy fingers but thats
okay). Now closely examine the thin
laminated iron sections.

The entire core looks like several
layers of square sections of thin iron.
Those sections are not complete
squares, however. There are two
shapes, commonly known as E's and I's
(see Fig. 1). A plastic spool containing
many turns of wire goes around the
center of the E, and the rest of the E and
the straight piece goes around the
windings.

Now carefully take a knife and/or
small screwdriver and gently pry one
thin section of the core out of the spool.
You will soon discover that alternate E
sections are inserted into the plastic
spool from opposite ends. Each E sec-
tion should have a straight piece but-
ted up against its open end so as to
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Shown here is the author’s prototype
unit. Note that the dial markings tend
to get closer together as they progress
toward full scale.

form a sguare core section with a bar
going across the center (through the
spool).

Your particular transformer may have
several sections going in the same di-
rection and then alternate, as opposed
to alternating every other section. Don't
worry about keeping the sections in
any particular order.

After pulling out all the metal lamina-
tions, you should have a plastic spool of
wire covered with some kind of tape.
Peel off the tape and unwind or cut out
the wire. (You may be able to salvage
the wire if the removal part is done
carefully)

Now rewind the spool with approxi-
mately 400 turns of #34 or smaller
enamel coated wire. The winding will
serve as the secondary of the trans-
former. The reason for using #34 or
smaller wire is that there may not be
enough room for larger wire. Be sure to
leave plenty of wire on each end for
connections later. (Use the wire thatyou
salvaged from the transformer only if it's
of a small enough gauge)

After completing the 400-turn wind-
ing, cover it with a layer or two of elec-
trical tape. Now wind five turns of #16
enameled wire (which serves as the pri-
mary of the transformer) around the
tape covering the secondary winding,
leaving plenty of length at the ends.
Wrap the second coil with electrical
tape also. The primary coil will be con-
nected in series with one of the con-
ductors of the short extension cord, so
be certain that it's outer surfaces will not
come into electrical contact with the
core laminations when the transformer



is're-assembled.

Insert the thin metal laminations
back into the coil form. If you don't te-
member exactly how they came out,
simply insert one E in one end of the coil
form, then insert another E in from the
ather end. Be sure to put an | section on
the end of each E. (Actually, that messy
wax is kind of nice to help hold the
sections together during re-assemtlyl)
Once all of the E's and I's are in place,
put the metal frame around the trans-
former as it was originally.

Putting it Together. Because of the
simplicity of the rest of the circuit, | will
leave it up to you as to how/where to
mount the transformer and meter.
Component layout is not critical. You

ay use any small project bcx. |
mounted the transformer inside the Ra-
dio Shack multimeter kit's case (though
doing so was somewhat difficult due to
fhe stiffness of the three-conductor ex-
tension cord that | used).

After physically mounting the modi-
fied transformer and meter, hook one
end of the transformer's secondary
winding (400-turn coil) directly to the
meter (see Fig. 2). Hook the other end of
the secondary winding in series with
diode D1 and trimmer potentiometer
R1, and finally to the free terminal of the
meter (as shown in Fig. 2). The direction
(polarity) of the diode will have to be
determined by experimentation if your
meter is unmarked like mine was. If the
needle.goes the wrong way, simply re-
verse the diode.

Adjust R1 for maximum resistance.
Cut one conductor of ashort AC exten-
sion cord somewhere between the
plug end and the socket end. Connect
the primary winding of T1 in series with
the cut conductor of the extension
cord. That also places it in series with
any device plugged into the cord.

Calibration. The amount of current
going through the secondary winding
to the meter will be directly propor-
fional to the amount of current being
drawn by the appliance connected to
the AC Line Wattmeter. However, the
numbers on the face of the meter will
not likely be of any value. An easy way
to make a new face for a meter is to put
a piece of white “contact papar” on
the existing meter face.

Contact paper is an adhssive-
backed, vinyl-plastic material used for
lining cupboards, and is available from
most do-it-yourself home-improvement
stores. After applying the blank face,

you need some means of determining
the power level at various deflections of
the meter needle.

The easiest way to do that is o con-
nect several lamps to the AC Line Watt-
meter, using a multi-outiet strip to put
them in parallel. Connect a 100-watt
lamp to the outlet strip, plug the AC Line
Wattmeters line cord into a wall outlet.
If there is no needle deflection, care-
fully adjust R1 until there is a slight de-
flection. If the needle goes the wrong
way, reverse D1.

Plug some high-wattage device into
the meter, such as a popcorn popper
or whatever you have that consumes
around 1500 watts, and readjust R1 for
full-scale deftection of the needle. At
this point, you may replace R1 with a
fixed resistor of equal value to R1’s set-
ting. Now with a single 100-watt lamp
connected, make a pencil mark right
under the needle at the point of de-
flection.

Add another 100-watt lamp dnd
make a mark for the 200-watt setting.
Continue in the same manner until you
are either up to 1500 watts or you run

LM
e 1S
1N34A

R1
50K

PL1
117VAC

Fig. 2. The AC Line Wattmeter is an
extremely simple circuit, consisting of
nothing more than a germanium diode, a
trimmer potentiometer, a modified
transformer, and a 2- or 3-conductor
extension cord.

out of light bulbs! | only had four 100-
watt bulbs so after calibrating up to the
400-watt point, | found that my toaster
would bring the needle right on the
400-watt mark. So, | just plugged in the
toaster and one lamp to get the 500-
watt setting. Another lamp gives the
600-watt setting, etc.

You can use combinations of toast-
ers, bienders, lamps, or whatever it
takes to get specific power-consump-
tion levels.

| used several power resistors and
Ohms law (E = IR) to make up my first
100-watt “load” then found a light bulb
that matched it perfectly in needle de-
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flection when each was plugged into
the meter individually. The reason for
the power resistors is that you can’t
measure and use the “cold” resistance
of a light bulb because it will be in the
area of ten times greater when hot (on).

You may, of course, put 50-wattincre-
ments on your dial by using 50-watt
lamps. However, there is a minimum
wattage that can be measured due to
the fact that there is a voltage drop
across the diode in the meter. With my
meter, 30 watts is the minimum value.
That value could be raised by using
more than 5 turns of the heavy wire on
the transformer. | was restricted to five
turns due to the small physical size of
the transformer | used.

You will notice that the spacing be-
tween the 100-watt increments gets
closer and closer towards the upper
end of the dial. That is because we are
calibrating the meter in units of “watts”
instead of "amps.” The meter is actually
measuring current (amperes), but since
the AC-line voltage is fairly constant, the
value in watts is proportional to the val-
ue of the current.

If you want to know how many amps
any of your appliances is using, simply
divide the number of watts that the
meter measures by the voltage of your
AC line (I = P/E). In fact, you could cali-
brate the meter in amps using that ap-
proach.

Have you everinstalled a diode “bulb
saver” on any of your light bulbs? It is
interesting to see how many watts a
100-watt bulb uses with a bulb saver on
itt Would you guess that your TV set uses
more or less power at two in the morn-
ing after the station goes off the air? You
might be surprised to see the dif-
ference! How about when you flip the
“energy saver” switch in your re-
frigerator? How much power does it
save? How efficient is that power supply
that you built? How many watts go in to
get 24 watts (12 volts times 2 amps) out?
There's a lot of interesting things to be
learned by measuring power con-
sumption, and this simple little project
will allow you to do just that. It's ac-
curacy is only limited to the care you
put into its calibration.

If the basic meter is incapable of
monitoring the kind of power you wish
to test, you might consider modifying
the circuit to read higher powers. For
instance, a resistor whose resistance is
equal to that of the meter placed in
parallel with the meter should aliow you
to measure twice the power. You must
recalibrate the meter, however.
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ANTENNA MEASUREMENTS

aking an antenna perform at
M its best almost always requires

that you measure certain an-
tenna characteristics. Two especially
helpful attributes to gauge are the an-
tenna feedpoint impedance and the
resonant frequency. Such measure-
ments tell you if the antenna length is
optimal, and if the antenna imped-
ance matches the receiver (or fransmit-
ter) for maximum signal fransfer.

There are many instruments on the
market that allow us to measure those
quantities, but hams and SWL's have a
significant problem in using some of the
more common ones. Those instruments
rely on a lot of tfransmitter RF power to
operate. So a ham is forced fo radiate
more power than should be necessary,
while an SWL is left out altogether be-
cause he or she is not legally allowed to
operate a fransmitter. But there are sev-
eral instruments available that will allow
both hams and SWL's to measure and
adjust their antennas. Three that we will
deal with here are the impedance
bridge, the noise bridge, and the dip
oscillator. But first let'’s discuss a little an-
tenna theory so we understand what
we're measuring and why.

Resonant Antennas. Although there
are many fine nonresonant antennas
that work well, they are often not very
simple. if you want a good working an-
tenna that is simple and easy to build, a
resonant antenna is for you. There are
two main types of resonant antennas:
the horizontal dipole and the vertical.
We will use those two as examples for
the sake of discussion.

ROPE
/\
\
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INSULATOR
INSULATORS
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CABLE RECEIVER

Fig. 1. In a dipole anienna current moves
through two separate wires ina
complimentary fashion to radiate waves.
The current is supplied 10 the antenna by
the transmitter through coaxial cable.

Adipole antenna (see Fig. 1) is a half-
wavelength long, and is mounted hori-
zontally. Its length in feet should be 468/
f,where fis the frequency in megahertz.
Adipole is fed in the center by the trans-
mission-line coaxial cable. The center
conductor of the line is connected to
one guarter-wavelength section, while
the outer conductor (shield) of the line
is connected to the other quarter-
wavelength section.

Figure 2 shows the voltage (V] and
current (I) distributions along the dipole.
The current peaks at the feedpoint,
where the voltage is at a null. Because
the dipole is resonant, idedlly the feed-
pointimpedance is purely resistive with
no reactive porfion. Although the actu-
al situation is a little more complex, the
feedpoint impedance (also plotted in
Fig. 2 as Z) is approximately the quotient
of the voltage and current.

Note that the impedance is quite
high at the ends (on the order of 2500
ohms), while atf the feedpoint it drops to
73 ohms. The minimum value is frue only
in so-called “free-space” (a vacuum),
although it can be approximated if the
antenna is correctly installed. The actu-
al impedance may be very low, and
range to more than 100 ohms depend-
ing upon the height of the antenna
above ground and its distance from
surrounding objects. For most dipoles,
75-ohm coaxial cable is a good im-
pedance match.

A vertical antenna is shown in Fig. 3.

\ 2500 /7
Z OHMS /

\ 73 (Ewos)
OHMS /
\\ (CENTER) /
\\ ./;
\Y /
Lo X =
ly\\\\ .4 <
) RN
~
~
~
ANTENNA .

| N2 |
¥ !

Fig. 2. If you look ai the curves for
voltage and current through a dipole and
apply ohmns law, you should be able to see
why the curve for impedance looks like it
does.
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and its voltage and current distributions
are shown in Fig. 4. Such an antenna
can be modeled as haif a dipole
mounted vertically. The simplest ver-
tical antenna is a quarter-wavelength
high, and is fed at the base with 52-
‘ohm coaxial cable. The actual feed-
point impedance in an ideal vertical is
about 37 ohms, so directly feeding it
with 62-ohm cable results in only a
small impedance mismatch.

There are two factors of import to the
builder of either type of antenna: reso-
nant frequency and feedpoint imped-
ance. At the resonant frequency the
antennafeedpointimpedance is pure-
ly resistive because capacitive and in-
ductive reactance cancel each other
out. At frequencies above resonance
the impedance becomes .inductive,
while at frequencies below resonance
the impedance becomes capacitive.
That's why series inductors are used to



for Hams and SWL’s

impedance-match short antennas,
and series capacitors are used to im-
pedance-match long antennas. The
only thing that will affect natural reso-
nance is the antenna-element length.
It is not possible to affect a change by
adjusting the transmission-line length,
only the element length.

The impedance at the feedpoint is
ideally 37 ohms on a vertical and 73
ohms on a dipole. However, certain
factors can alter the impedance. It is
thus necessary to know what the actuat
impedance is so that it can be man-
aged.

The RF Impedance Bridge. The idea
for the RF impedance bridge (also
called an RF Z bridge) is derived from
the Wheatstone-bridge circuit, but has
at least one reactive device in at least
one arm. The most usual circuit uses a
differential capacitorin two of the arms,

Whether you're a
ham operator or
an SWL, you can
test and tune
your antennda
like a pro
without using

a transmitter.

a fixed resistor in another arm, and the
antenna impedance in the remaining
arm. Such an instrument can be used
by both hams and SWLUs if it has an
internal amplifier that allows the use of
a low power signal generator in place
of a transmitter.

All RF bridges display their reading in
ohms, but some have various features
of interest. For example the Model

COAX TO

A/4 RADIATOR TRANSMITTER

Fig. 3. A vertical antenna is the simplest
antenna possible. It is nothing more than

a wire carrving current from the
transmitter sticking up into the air.
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BY JOSEPH J. CARR

MFJ-204B from MFJ Enterprises, Inc. (Box
494, Mississippi State, MS 39762) con-
tains an internal signal generator that
covers the entire HF range. The MFJ unit
has a calibrated frequency dial on the
front panel, but for those who want to
accurately measure the output fre-
guency there is a Freq. OuT jack.

The MFJ-204B can be operated ei-
ther with an external power pack or
from internal 9-VDC batteries. The
power supply can be either one of your
own construction or one of the univer-
sal ones available from sources such as
Radio Shack. That feature is more im-
portant than many people believe. |
have almost ruined some instruments jn
my workshop because they are not
used often enough to keep their bat-
tery from leaking. The MFJ-204B, how-
ever, dllows me the option to use an
internal battery or an external power
supply or battery.

The RF Noise Bridge. Noise bridges
are the most useful, low cost, and often
overlooked test instruments available.
Several companies have produced
low-cost noise bridges and each
bridge has its idiosyncrasies. For exam-
ple, the Omega-T Extended-Range An-
tenna Noise Bridge is a small cube with
only one dial, a pair of BNC coax con-
nectors (for antenna and receiver). The
dial is calibrated in ohms, and mea-
sures only the resistive component of
antenna impedance. The Omega-T is
no longer available new, but can be
seen at hamfests quite often.

There is a device produced by Pal-
omar Engineers (1924 West Mission
Road, PO. Box 455, Escondido, CA
92025) that is a little less eye-appeal-
ing, but does everything the Omega-T
does, plus, it allows you to make arough
measurement of the reactive compo-

MAX.— —-CU

MIN — = : =

Fig. 4. Notice how the voltage curves of a
vertical antenna are identical o that of
half a dipole: In loose terms a vertical
antenna is just that.
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This is an older model impedance bridge.
It can be used by SWL's as well as ham
operators because it-contains an amplifier
1o boost the signal from anv low power
oscillator for test purposes.

nent of impedance. Recently, The
Heath Company (Benton Harbor, Ml
49022) added their Model HD-1422
(available in kit form) to the line-up, and
it too allows you to measure reactance.
The harmonic content of the Heath unit
is enhanced by chopping the noise
with a squarewave.

The MFJ Enterprises MFJ-202B is an-
other low-cost noise bridge that in-
cludes both resistance and reactance
controls. Both the MFJ-202B and the
MFJ-204B use letters to label marked
positions on the resistance control dial.
For each device, the resistance is mea-
sured ct each point to create a
customized calibration chart that is
shipped with each unit.

Over the years some people have
found noise bridges very usefui for a
variety of test and measurement ap-
plications, especially in the HF and low
VHF regions, and for more than just test-
ing of antennas. Aimost any resonant

MFJ
ANTENNA BRIDGE
MODEL MFJ-2048

This antenna bridge requires no external
signal generator to operate since it has
one built in. In fact, its oscillator can
cover the entire HF range.

E:\ COAX TO ANTENNA
O@ O@ g
!@=

NOISE
BRIDGE o
00 VO00e
VERY SHORT COAX RECEIVER

Fig. 5. Connecting u noise bridge is
simple, but be sure to use a very short
piece of coux benveen the receiver and the
bridge. If vou don't, vour readings will be
inaccurate because of the coax’s
characteristic impedance.

device or circuit within the frequency
range of the device can be tested with
the noise bridge.

Testing Antennas With Bridges. To
measure impedance with a noise
bridge you must connect the bridge as
shown in Fig. 5. Set the noise-bridge
RESISTANCE control to the antenna
feedline impedance (usually 50 or 75
ohms for most antennas). Set the
REACTANCE control to mid-range (zero).
Next, tune the receiver to about the ex-
pected resonant frequency of the an-
tenna. Turn the bridge on, and fine-tune
the receiver for a maximum noise.

Adjust the resistance control on the
bridge for a null (i.e., minimum noise) as
indicated by your S-meter, or your ear if
you haven't got a meter. Next, adjust
the reactance control for a null. Since
there is some interaction between the
two controls, repeat the adjustments of
the controls for the deepest possible
null, as indicated by the lowest noise
output on the S-meter. You can now
read the impedance and resistance of
the antenna system right off the control
dials.

COAX TO ANTENNA

SIGNAL
GENERATOR
, (IF NEEDED)
OHMS

ElE

Fig. 6. Iinpedance bridges are very easy
to connect, especially if they have a built-
in signal generator. That also makes them
puarticularly useful to SWL's who can’t use
transmitters as a signal source.

AmericanRadinHietaryy Com

o FREQ

ANTENNA aut

S, INC
MFJ ENTERPRISES.
STARKVILUE, MS USA

Looking down at the MFJ-204B vou will
see a FREQUENCY outpud jack as well as an
ANTENNA output jack, 1t allows vou to read
the operating frequency on an decurate
meter for fine tuning the antenna.

i 1 ¥,

- = —
The dial on this Omega-T Extended-Range
Antenna Noise Bridge is calibrated in
ohms, and measures onlv the resistive
component of antenna impedance. If that
is all you require vou cannot buy one new
but vou can probably find one at a
hamfest.

A perfectly resonant antenna will
have a reactance reading of zero
ohms, and a resistance of nearly 50 to
75 ohms. Real antennas may have
some reactance {the less the better),
and a resistance that is somewhat dif-
ferent from the expected 50 or 75
ohms. Impedance-matching methods
can be used to transform the actual
resistive component to the 50- or 75-
ohm impedance characteristic of the
tfransmission line in use.

If the resistance is close fo zero, then
suspect that there is a short circuit in the
transmission line, and an open circuit if
the resistance is close to 200 ohms. A
reactance reading on the X, (induc-
tive) side of zero indicates that the an-
tenna is too long, while a reading on
the X. (capacitive) side of zero indi-
cates an antenna that is oo short.

Let's discuss the procedure for using
an impedance bridge. Start by con-
necting the impedance bridge to the
antenna as shown in Fig. 6. It is best to
use a transmission line that is an
electrical half-wavelength long be-
tween the bridge and antenna. That
would be:



L(feet) = 492V/f

where V is the velocity factor of the
transmission line (which you can look
up in the ARRL Handbook) and fis the
frequency in MHz. The resonant point is
faund by setting the resistance control to
the expected feedpoint impedance
and then varying the frequency to find
the null on the meter. Finding the feed-
pointimpedance is done by setting the
fiequency to the expected resonant
frequency, and varying the resistance
ntrol to find the null.

DIP Oscillators. One of the most
gommon instruments for determining
the resonant frequency of an antenna
is the so-called “dip oscillator,” or “dip
meter” They are basically oscillators
with their inductors exposed to allow
fhem to interact with their environment.
Cbriginolly called the “grid-dip meter,”
the basis for the instrument is the fact
fhat its inductor's output energy wilk be
completely absorbed by a nearby res-
onant circuit or antenna (which, elec-
frically speaking, is a resonant LC tank
circuit).

When the inductor of the dip 0s-
Eillator is brought close to a tank circuit,
if the oscillator is operating at the reso-
nant frequency of the external tank,
fthen a small amount of energy is trans-
ferred from the oscillator to the tank.
The energy ioss shows up on the meter
ias a slight “dipping” action.

| T | g
Although this noise bridge is not very eve
catching, it allows its user to meusure
both the resistive and reactive components
of an antennu’s impedance.

08

6 )
. Xt xc MODEL

MFJ-2028

RESISTANCE  NOM  ppncrance

- S—

This MFJ RF notse bridge comes with its
own individual calibration chart for the
most accurate measurement of antenna
resistance possible.

This Heath dip meter comes with a varietv
of coils so that it can cover a wide

frequency range. Although vou have to

build it yourself, if done properlv it is a
quality instrument.

ANTENNA

DIPPER—"|

ﬂ

Fig. 7. A dip meter can be inductively
coupled 1o an antenna system. That is
useful when the radiator cannot be easily
accessed., such as if it is roof mounted.

Antennas are resonant circuits, and
can be treated in @ manner similar to
LC tank circuits. One way to couple a
dip oscillator to a vertical antenna radi-
ator is to bring its inductor into close
proximity to the base of the radiator. If
that is not feasible because the radiator
is not accessible (say if the antenna is
erect), you can inductively couple the
oscillator as in Fig. 7. Just connect a
small two- or three-turn 1oop to the
transmitter end of the transmission line,
and then bring the inductor of the dip-
per close to it. A better way is to con-
nect the loop directly to the antenna
feedpoint.

There are two problems with dip
meters that must be recognized in
order to best use them. First, the dip is
extremely sharp, and is easily missed if
the meter’s rreQuency dial is turned too
rapidly. To make matters worse, it is nor-

AmericanRadiaHictary Com

AND SERVICED 1Y
ek Yt mavn e

A recent neswcomer to the arena of dip
meters is this Electronic Equipment Bank
unit. Among its features are batterv
checking and a modulating mode.

mal for the meter reading to drop grad-
ually as you tune from one end of its
range to the other. But if you tune very
slowly, then you will notice a very sharp
dip when the resonant point is
reached.

The second problem is the dial cal-
ibration. The dial gradations of inex-
pensive dip meters are too close
together, and are often erroneous. It is
better to monitor the output of the dip
oscillator on a receiver, and depend

-upon the calibration of the receiver for

the frequency reading.

Of course, there are several good
models cn the market, each with ifs
own features. The Heath Solid-State Dip
Meter, for example, is a popular kit-built
instrument that has been around for
many years. If you're not too keen on
building your own equipment, a rela-
fively new product on the market is the
Electronic Equipment Bank (516 Mill
Street, Vienna, VA 22180) Dip Metégr. its a
quality instrument with a reasonable
price tag.

Conclusion. Both hams and SWL's can
use the instruments discussed in this arti-
cle to measure, match, and adjust HF
antennas. Hams can use other meth-
ods because they can use their trans-
mitters as a signal source, but SWL's
have traditionally been shafted by in-
strument makers. Not anymore, for the
instruments described can be used
without any transmitter power.
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License-Plate Holder

Frame your license plate in lights with this decorative,
flashing license-plate holder!

Those lithe, blinking, license-plate
holders you've seen on autos in
front of you at the stop lights is
one way that digital electronics has
been put to use for something other
than calculators and computers. | saw
right away that the blinking lights were
nothing more than the outputs of a digi-
tal ring counter in disguise. And | felt it
would be a simple matter to assemble
one from scratch at far less than the
cost of those sold at local, retail, auto-
accessory stores.

The Blirtking License-Plate Hoider de-
scribed in this article can be put to-
gether in one evening, and the result is
truly fascinating and educational.
Component selection presented the
greatest challenge. After all, a digital
light sequencer could be built in sev-
eral ways: around transistors, individual

BY JIM STEPHENS

flip-flops, or even from a digital shift reg-
ister circuit,

| chose the flip-flop method, but
elected to use a CMOS IC (the 40i7
decade counter) that had flip-flops

. wired infernally to give the sequence |

needed. The 4017 has ten outputs (0 to
9) that are sequenced in perfect steps,
thereby enabling me to use only two
chips and a few support components.

My first intfent was to have one little
light traveling around the outside of the
plate each time the brake lights were
activated. However, | noticed there
were other sequences. | chose an op-
posite-rotation light pattern, in which
the lighting sequence begins atthe top
center of the license-plate holder. From
there, two seqguential light strings travel
outward (in opposite directions) and
meet at bottom center, pause momen-

AMEF SRR AATAHISIART T A

tarilty, and return to the top center in an
oscillating manner.

it is the latter configuration that (in my
opinion) provides the most eye-catch-
ing display, and so it is the one used
here. However, other patterns are possi-
ble by simply rearranging the lamps on
the plate holder.

About the Circuit. At the heart of the
light-sequencing circuit is @ 4017 de-
cade, counter/divider. A functional
block diagram of the 4017 is shown in
Fig. 1. The outputs of the counter are
numbered from zero to nine, and are
shown in quotations.

The 4017 is a 5-stage Johnson coun-
ter, consisting of a string of flip-flop cir-
cuits that are internally chained
together so that they shift a binary
“one” along the chain for each



positive-going pulse presented to ifs
clock input at pin 14. Each flip-flop has
a’pin to the outside world.

After output @ returns to a low state,
output zero goes high and the pattern
is repeated. Only one outputishigh ara
fime; all others are in the low state. The
outputs from the five flip-flops (faken
from their associated output pins) are
used to trigger 5-pairs of lamps through
driver transistors.

Figure 2 is the complete schematic
diagram of the blinking sequencer. Two
dhips, U1 (the 4017 decade counter/
divider) and U2 (a 7555 osciliator/timer),
perform the timing and trigger func-
fions. Ten lamps (1M1 through 110), which
are controlled through driver transistors
Q1-Q5, flash in relation to the pulses
that are output by the decade counter,
U1. Because | wanted two lamps lit at
any one time, each transistor drives a
pair of parallel-connected lamps.
Configuring the circuit in that manner
saves considerably in parts (and cost).

In this application, the 7555 is corfig-
ured for astable (free-running) opera-
tion. When power is applied to the
circuit, U2 begins to oscillate at a fre-
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interesis 1o follow the general layout shown here. The poinis to be wired to the off-
bourd components are conveniently located near the edge of the board.

quency determined by the value of R8
and setting of R2, which are connected
between pins 6 and 7 of U2, by control-
ling the IC's discharge rate. The potenti-
ometer (R2) allows you to adjust the
blink rate to your individual liking. Poten-

RESET “0"

“4“  CARRY
out

g

Fig. 1. The 4017 is a 5-stage Johnson counter, consisting of a string of flip-flop circuits
that are internally chained together. Its outputs (0 through 9) are shown in quotations.
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tiometer R2 can be set as low as one
cycle per second or as high as 20 cy-
cles per second.

The square-wave output of U2 at pin
3is fed to the clock input of U1 at pin 14.
The clock enable (pin 13) and reset (pin
15) of U1 are permanently grounded so
that he pattern is continuous and the
4017 does not constantly clear the
states as it would if those pins were left
unconnected. That causes U2 to ad-
vance one count for each positive tran-
sition of the clock signal. As previously
noted, the 10 outputs of U1 are tied to-
gether in pairs, with each output pair
feeding a driver transistor. Because of
that arrangement, each driver tran-
sistor is triggered on twice during the
0-9 output sequence.

Let's take a closer look at that pro-
cess. Refer to Figs. 2 and 3. When power
is initially applied to the circuit, output 0
is high, so Q4 turns on, immediately
lighting lamps 17 and 18 (which in the
author’s prototype are located at the
top of the license-plate holder).

On the first clock pulse received from
U2, output "” of U1 at pin 2 goes high,
causing Q4, and thus lamps 17 and 18 to
remain on for a second clock pulse. The
next positive transition of the clock
causes output “2” to go high, biasing Q1
on, which causes lamps |1 and 12 to
light. The third clock puise causes out-
put 3" to go high, turning on Q3 which,
in turn, causes 15 and 16 to light.

That sequence continues until count
5 is reached, lighting the bottom-cen-
ter lamps (19 and 110). Count 6 keeps 19
and 110 lit for an additional count, so
that the sequence appears to pause.
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Fig. 2. The complete schematic diagram of the blinking sequencer. The circuit is built
around a 4017 CMOS decade, counteridivider and a 7555 CMOS oscillatoritimer.
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Fig. 3. The lighting sequence begins at
the top center of the license-plate holder;
two light paths branch out, traveling in
opposite directions and down both sides,
meet bottom center, and retrace the
original path, returning to the top-center
position.

On the seventh count, the retrace se-
quence begins, lighting lamps 13 arnd
14; count 8 lights 15 and 16; count 9 lights
1 and 12, and count 0 lights 17 and 18
(top center of the license-plate holder).
At that point the sequence begins
anew.

In short, the way the circuit is set up,
the lighting sequence appears to
pause twice during the cycle—once at
the top center of the frame and again
at the bottom center. After pausing at
the bottom center lamps, the se-
quence continues, refracing the same
path to the top of the license-plate
holder, where the sequence starts all
over again.

Miniature incandescent lamps (pea
lamps) were used instead of LED’s be-

cause the luminance given off by LED’s
is somewhat less than desirable for this
application. The units used give off a
large amount of light and can be seen
from a distance with no frouble. To en-
sure that the lamps glow sufficiently
bright, five 2N2222 transistors were used
as drivers that switch the lamps on and
off at the proper time.

Construction. Because the circuit
contains so few parts, all components
(except the lamps) were mounted on a
small perfooard chassis. In the author’s
profotype, the inter-component con-
nections were made with lengths of
wire-wrap wire, using the point-to-point
wiring technique. The use of IC sockets
is recommended to avoid soldering di-
rectly to the pins of the IC’s, which could
possibly cause damage.

CMOS IC's are very sensitive, and

0 17 18 12
? o----9° Q
Lo = )
e S A et --0i6
r—-——>—>—> -~~~ —-=—~—=7 al
o o-----0 o
13 19 10 14

Fig. 4. The actual lighting sequence
depends heavily upon the positioning of
the ten lamps. The dashed lines show how
the lamps are paired off.
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PARTS LIST FOR THE
BLINKING LICENSE-
PLATE HOLDER

SEMICONDUCTORS

U1—CMOS 4017 decade counter/
divider, imntegrated circuit
2—7535 CMOS oscillatortimer.
integrated circuit

(1-053—2MN2222 peneral-purpose NPN
silicon transistor

RESISTORS

(AL} resistors are Yeowatt, 5% units,
umless otherwise noted.)

R1—a&ii-ohm

B2—100, (0)-ohm, miniature, PC-mount
potentiometer

RA-R7--47-0hm

e 10, 000-0hm

R9—22-ohm

ADDITIOMAL PARTS AND MATERIALS

Cl—4.7-uF 35-WVDC, miniature
electroiylic

H-T0—Miniature 60-mA, H-volt,
colored lamps, (RS 272-1094)

Fle-1-amp. show-blow fuse

Perfboard material, plastic license-plate
holder {see text), enclosure, 1C
sovkels, nibbon cable (6 ostrand) (sce
lexth, 18 gauge sutometive hook-up
wire, silicon-rmabber scalant
compound. wine tap-in connector (RS
Bd-3052), wire, soller, hardware, etc.

special care should always be used to
avoid too much heat. Static build-up
can be avoided by touching a ground
before handling the IC’s. Note that the
12-volt bus is protected by a 1-amp
fuse. That fuse protects the wiring of the
brake lights in case of a short in the
wiring or a shorted fransistor. Once the
board is completed, the next step is to
prepare the plate-holder assembly.

Most auto-supply stores stock plastic
license-plate frames with a hollow
around the back edge. The wires that
connect the lamps to the circuit board
will run inside that hollow channel. The
lamps are mounted through ¥s2-inch
holes drilled through the plastic bezel
at the locations shown in Fig. 4.

Note that each set of lamps (as men-
tioned previously) are placed opposite
from its parallel twin in the author’s con-
figuration. The lamps should be pushed
into the hole so that no more than %
inch shows through the front. The lamps
are then secured in place with a small
amount of silicon-rubber cement.

The connections from the lamps to
the board-mounted components in
the authors prototype were made

(Continued on page 97)



vowed no morel No more pink sur-

prises (also known as overdraft

notices) from the bankl No more
scrambling on April 14th! No more rum-
maging to find the relevant paperwork
when applying for a loanfi was going to
get my finances organized with the
help of my computer—and keep them
that way!

But how do | select the right software?
The market is flooded with commercial,
shareware, and public-domain soft-
ware for [BM's and compatibles; which
of them can do the job? Are they all
more-or-less capable, or are there real
differences between them? Is price an
indicator of quality?

BY JEFF HOLTZMAN

Because of the sheer number of pro-
grams on the market, | found it impaossi-
ble to compare them all. So what i did
was evaluate three of the most popular
programs for compatibles, ranging in
price from $47.75 to $219.98. One
called FastBucks is a shareware pro-
gram; the other two, Managing Your
Money (denoted MYM) and Quicken,
are sold through regular commercicl
channels and are available for other
machines.

Managinz Your Money. This program
is the “Swiss Army Knife” of home-fi-
nance managers. Nt only will it help
you balance your checkbook, it can
help you keep track of several ac-
counts of various types. In addition, you
can create budget forecasts, and carry
amounts over from year to year,

Further, MYM allows you to create
"portfolios” that frack your investments,
including stocks and bonds, certificates
of deposit, etc. With add-on modules
you car do electranic banking from
home, and you can hook into the wire
senvices ¢ track stccks and bonds in
real time.

The basic program includes modules

HOME-FINANCE
SOFTWARE

-Getting home finances in order can be difficult, keeping them that vav can be
close to impassible; unless you've get some help from an elzctronic friend.

AmericanRadioHictory Com
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Delete transaction
Print checks

F9 - Back up to Money Accounts

Press ESCape for Hel

that allow you to estimate your life-in-
surance needs and the income tax
you're likely to owe. A financial cal-
culator allows you to try various sce-
narios. For example: “| want to borrow
$50,000 to buy a house; if | pay 11%
annually for 30 years, what would my
monthly payment be?”

MYM also includes a word processor
(whose command keys are configura-
ble), a card file (for keeping track of
names and addresses), and an ap-
pointment calendar.

Everything is tied together through a
user interface that is admirably con-
sistent from module to moduie. Also, an
extensive on-line help system is accessi-
ble at any time by pressing the <esc>
key; the information displayed is con-
text-sensitive (ie. it's keyed to the cur-
rent menu.)

For most people, the most used mod-
ule will be the accounts manager. Here
you can setup several accounts of vari-
ous types (checking and savings ac-
counts, of course, but also separate
accounts for charge cards and petty
cash, if desired).

To choose an account to work with,
you must move a highlight bar and
press <f1-. Then you come up in a simu-
lated check register that shows check
number, date, payee, and amount.
Here you can either edit an old transac-
fion (a deposit or a withdrawal) or enter
anew one. The data-entry screen |l0oks
like a check, so it's easy to fill out. MYM
automatically takes care of increment-

In Out Budget}
$500.00 Renta
$1,050.75 Freel |

$157.50 Divid H
$15.73 Inter
$1,750.00 Salar H

$100.00 Auto:
$1,222.30 Split
$15.00 Auto:
$50.900 Groce
§125.00 Telep

: $1,938.90 End § PgDn

Print check register
Automatic transactions All
fdd as automatic transaction
Reconcile this account

F? - Sort tramsactions by Check #

F10 - Return to MINI HENU
SCROL
From the Managing Your Money’s check register you can spend or receive money, edit an
old transaction, allocate or re-allocate money 10 vour budget categories, create automatic
transactions, print the register, and more.

ing the check number for you, and the
program can print your checks, Deluxe
Computer Forms sells compatible
checks for about $50 per 500. When
you get your statement from the bank,
MYM makes child’s play of reconciling it
with your checkbook.

Each transaction, whether deposit or
withdrawal, can be allocated to a sin-
gle category or to multiple categories.
For example, a check to your local gro-
cery store would probably be allo-

i

Budget

Category

Insurance: Business
Insurance: Personal
IRA Comtribution
Hedical

Type

Expense
Expense
Expense
Expense
Hiscellan Expense
fortgage XY Expense
Hortgage: Principal Expense
0ffice Expenses Expense
Prof’] Journals Expense
Rental Expense Expense
Sports Expense
Taxes: Federal Expense

Add a neu category

VieusEdit a category or summary
Delete a category

Print Budget Summary reports

Speed screll -

Press ESCape for Hel
Managing Your Money's budget screen allows you to view each income and expense

Year-to-date

$4,874.

cated just o Groceries (or whatever
you choose to call that category), buta
check to VISA or MasterCard might get
split over several categories. The ability
to split transactions in that way gives
you a powerfui tool to find out where it's
all going. Of course, you can call up the
“Money Account” screen at any time to
tind out the current balances of all your
accounts.

All accounts are linked by the bud-
geting system. So even if you maintain
separate his and her (or personal and
business) accounts, all transactions
from all accounts are summed in the
same budget categories. But if you like,
you can set up separate data subdirec-
tories to maintain completely separate
accounting systems. Optionally, you
can enable an accounts-payable/ac-
counts-receivable system that makes
MYM act pretty much like a reat ac-
counting program.

Other modules allow you 1o enter
and track your investments. A special
module called “Your Net Worth” brings
together all information from the other
modules (your accounts, investments,
insurance, etc) to provide a com-
prehensive summary of your financial
shape. That type of report is invaluable
whzan applying for a loan; having the
information so neatly organized is
bound to impress your banker,

A strong point is the program’s han-
dling of loans. You can set up an auto-
matic transaction to pay your monthly
mortgage, for example; MYM will auto-

» BUDGET CATEGORIES: AMNUAL

Remaining
+ Budget = Annual Total
$0.00 0.
$1,500.00 $1,900.
$4,000.00 $4.q00.
$1,000.00 $1,100.
$1,750.00 $1,750.
$64.55 $1,230.
(§58.34)
$700.00
$75.00
$4,200.00
$1,450.00
$14,750.01
Pgbn=+

FS - Empty all categories

I6 - Vieu summary graphs

E? - Change screen display

to shou: Annual Totals

F10 - Return to MINI MENU
SCROLL

category in several formats (current month, year to date, or by tax category). Various

graphs and reports are available.
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= LOMPOUND CALCULATIONS =
===C0NPOUND INTEREST ===y

PRESENT VALUE: $1,030.00
‘YEARLY ADDITION: $100.00
ARNUAL YIELD: 10.000
MUKBER OF YEARS:

FUTURE JALYE:

Fill in amy FOU

Press F1 to calculate,
URBENT YIELD & YEELD TO =ATURITY

CURRENT ERICE:

COUPON RATE:

PURCHASE DATE:

HATURITY DATE:

Fill in alL of the blanks above.
Press F1 to calculate.

F1 - Calculate the cursor gquadrant
F2 - Clear all quadrants

10:48:384

=== 0ANS AND ANNUITIES————

AHOUNT OF LOAN: $50,000.00
INTEREST RATE: 11.000 %
TOTAL NUNEER OF PAYMENTS: 360
MONTHLY PAYMENT: $476.16

{ Fill in any THREE of the lines above.

Press F1 to calculate.
=—==]NTEREST RATE wvs. YIELD
Daily Compomnding

ANNUAL INTEREST RATE: 5.250 «
EFFECTIVE ANNUAL YIELD: 5.390 x

Press F1 to calculatz.

F10 - Return to MINI MENU

Press ESCape for Help
Managing Your Money provides several ‘“‘calculators’ that let you try out various

financial scenarios.

e

D = BEGINNIN
8-16(FOTE: |THIS BRNK ACCHENT C
1‘38?| SANPLE SET OF @ CAT

T&E

INSTEICTIO
» To sce them pres

« Then! to desete u
press Ct-l-D.

34340

« To use theme. foll
instructionz in t

@Category

Services
Supplies

* Tax--Federal
- Tax--Local
Tax--0ther
Tax--State
Utilities
_Other-Exp

Deszription

Outside Services
Supplies

Travel & Entertainnent
Federal Taxes

Local Tases

Other Taxes

State Tares

Utilities and Phone
Other E»genses

Esc-Cancel

g e 5 1 s e DA

g Balancz:

Quicken’s check register allows you to categorize each transaction using one or more
categories; you bring up the tist by pressing <CTRL-C>.

matically split the transaction between
interest and principle categories (the
interest is deductible, one of the advan-
fages of owning rather than renting).

All that power comes at a price:
complexity. Because there’s so much
here, it takes time and a fair amount of
study to absorb everything. If you get
stuck, the company maintains a tech-
nical-support line. However, it's aimost
always busy; | found it nearly impossible
to break through. Who wants 1o spend
all day doing finances?

Quicken. Where MYM tries to be all
things to all people, Quicken focuses
on dcing one thing, and doing it well:
namely, maintaining a check register.
Like MYM, you can set up several ac-
counts; in Quicken they do not sumto a
single-budget system. Like MYM, Quick-
en allows you to split transactions, to
create automatic transactions (for
monthly bills), and to categorize each
transaction. However, if you wanted to
splitaloan payment, you'd have to look
up the principal and interest values

AmericanRadioHistorv Com

Software and sources.

Managing Your Money ($219.98), MECA
Ventures, Inc.. 355 Riverside Avenue,
Westport, CT 06880; Tel. 203/222-9150.
Versions available for IBM and compati-
bles, Macintosh, and Apple .

CIRCLE 120 ON FREE INFORMATION CARO

Quicken ($49.95), Intuit, 540 Unlversity
Avenue, Palo Alto, CA 94301; Tel.
415/322-0573. Versions available for IBM
and compatibles, and Apple il

CIRCLE 121 ON FREE INFORMATION CARD

FastBucks ($47.75 for program and
printed manual; $17.25 additional for
one year of updates), Software Expres-
sions, PO. Box 301002, Houston, TX
77320-1002; Tel. 713/541-3063. Versions
available for IBM and compatibles.
CIRCLE 122 ON FREE INFORMATION CARD

FastBucks ($5 plus $5 S&H), Public
Brand Software, PO. Box 51315, indi-
anapolis, IN 46251; Tel. 800/425-DISK.

Order disk number IN18.1.
CIRCLE123 ON FREE INFORMATION CARD

FastBucks ($5 plus $4 S/H), The Public
{Software) Library, PO. Box 35705,
Houston, TX 77235-5705. Tel.
713/665-7017. Order disk number 2-
AC-753+.

CIRCLE124 ON FREE INFORMATION CARD

from the amortization schedule pro-
vided by your bank.

You use the program by entering sev-
eral checks at a check-writing screen;
as with MYM, the screen is quite intuitive.
Then you print those checks; the man-
ual contains a number of hints for get-
ting your checks lined up properly. The
cgmpany sells special checks de
signed for use with the program.

You can enter checks that you wrote
manually in a simulated check register;
you can also edit and delete transac-
tions there. Quicken provides a number
of shortcut keys for moving through the
register—you can search on the payee
and memo fields, you can go fo a spe-
cific date, you can “jump” by a month,
and more. Quicken also provides sev-
eral reports: fransaction list (i.e., the reg-
ister), by budget category, automatic
fransactions, and more.

One inferesting feature is Quicken’s
automatic bill minder. With it, you desig-
nate desired fransactions as repetitive;
on the appropriate date, Quicken will
automatically remind you to pay the
bill(s).

Quicken also has several features
that can help you keep the books in a
small business (or a department in a
large corporation). A separate utility is
available for about $20 that allows you

to transfer Quicken data to Lotus 1-2-3
(Continued on page 102)
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. What isa Iog|c 1 or 0? How are they represented,

- detected,

B EESE

s you may know, digital circuits

operate on a binary numbering

scheme that has two numbers: 1
and 0. Those numbers are represented
in a circuit by the presence of a volt-
age. If the voltage falls in one range,
the number is a 1; if it falls into another
range, it is a 0. The two voltage ranges
are commonly referred to as voltage
levels; high or low, which are also re-
ferred to as on/off, infout, and positive/
negative.

The two logic families that are com-
monly used today—TTL (Transistor-Tran-
sistor Logic) and CMOS (Complemen-
tary Metal-Oxide Semiconductor)—
have different power-supply require-
ments, which means the voltage levels
they use to represent 1s and 0's can be
different. TTL circuits require a pretty
strict +5-volt supply (denoted V).
while CMQOS circuits can operate from
supply voltages ranging from 3 to 15
volts (denoted Vpp).

Because TIL circuits are restricted to
using one power-supply voltage, their
output logic states are indicated by
strictly defined voltage levels. In TTL inte-

Our gratitude is extended to the EIA/CEG for
the creation of the course upon which this
series is based, especially to the consultants
who brought it to fruition: Dr. William Mast,
Appalachian State University; Mr. Joseph
Sloop, Surry Community Coliege; Dr. Eimer
Poe, Eastern Kentucky University.
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grated circuits, a logic 1 is represented
by a voltage of between 2 and 5 volts. A
logic 0 is represented by anything less
than 0.8 volts.

On the other hand, because CMOS
circuits can operate from a wide range
of supply voltages, their voltage levels
are defined in percentages of the sup-
ply voltage. For CMOSs, any voltage
above 70% of the supply represents a
logic 1, and anything below 30% repre-
sents a logic 0.

Note that both families have voltage
ranges that are undefined (see Fig. 1). If
a logic signal falls into an undefined
range, its value is considered indeter-

ngc j

CM0S .
LOGIC

and used in: digital-iogrc circuits? Read:

M BRARE RS W

on:and find out.:
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minate and the device may fail. Since
we will be using 5 volts to power our
experiment board, the logic levels for
CMOS devices with a 5-volt supply are
also shown in Fig. 1.

Basic Logic Gates. The operation of
the basic logic gates—anp, Or, and NoT
(inverter) gates—can easily be simu-
lated by simple switch circuits (see Fig. 2
for an example), where the high and
low logic states can be referredto as on
and off, respectively. When the switch is
open (the output across the load is said
to be in the low state), no current flows
through the lamp, so the lamp does not

INDETERMINATE RANGE

Fig. 1. In TTL integrated circuits, output logic states are indicated by strictly defined
voltage levels; between 2 and 5 volis for a logic 1, and anything less than 0.8 volis for a
logic 0. CMOS circuits, on the other hand, can operate from a wide range of supply
voliages, so their logic levels are defined in percentages of the supply voltage; any voliage
above 70% of the supply voltage represents a logic 1, and anything below 30% of the

supply voltage represents u logic 0.
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light. But when the switch is closed (scid
to be in the high state), current fiows
through the lamp, causing it to light.

In keeping with the switch analogy,
we can put together a circuit—using a
power source, a lamp, and two switch-
€s, as shown in Fig. 3A—to mimic the
cperation of a simple 2-input anp gate.
When both $1 and S2 are open, no cur-
rent flows in the lamp, so it does not
light. The output of the circuit is said to
ke in the logic-low (off) state. When ei-
ther $1 or S2 is left open, the lamp will be
off. But, if both $1 and S2 are closad,
current flows through the circuit, light-
ing the lamp.

L

\"

o”o
S1

S)

b

SOURCE

—}---1

Fig. 2. The operation of a basic logic gate
can easily be represented by a simple
switch circuit where high and low logic
states can be referred to as on and off,
respectively.
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]
T "
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AlB|D
A Q1 g bt il
0/0fo
1/0]o0
0/1]0
B Q2 11111
0 c
R
B 0

Fig. 3. The switch circuit in A can be
used to demonstrate the operation of an
AND gate. The switches can be effectively
replaced by transistors as in B, to get the
functional transistor equivalent. The anD-
gate truth table is shown in C and its
schematic symbol is shown in D.

Figure 3B is the functional transistor
equivalent of the anp gate; its truth table
is shown in Fig. 3C; and its schematic
symbol is shown in Fig. 3D.

Lef's take a close look at the transistor
equivalent of the anp gate (see Fig. 3B).
When both the A and B inputs are [ow,

neither Q1 nor Q2 conduct, so the out-
put of the circuit (V) is low. If a high is
applied to input A {causing Q1 to con-
duct) and a low is applied to input B
{(keeping it off), the output of the circuit
is still low, because the path through the
two transistors is incomplete.

If a low were appliedtoinputAand a
high applied to input B, the output of
the circuit is low. However, when both
inputs to the circuit are high, both fran-
sistors conduct, allowing a voltage to
be developed across the load resistor,
R, 50V, is high. Note: In order for the
output of an anp to go high, both inputs
must be high. Note that the truth table
states that the only time that an anp-
gates’ output goes high is when its in-
puts are high.

Now let's turn our attention to Fig. 4 for
a look at or-gate operation. Figure 4A
shows the fransistor equivalent of an or
gate, its tfruth table is shown in Fig. 4B,
and its schematic symbol is shown in
Fig. 4C. Note that in Fig. 4Athere aretwo
possible paths for current flow—one
through @1, and the other through Q2.

When both the A and B inputs fo the
circuit in Fig. 4A are low, the two tran-
sistors remain off, so the output is low.
When either input is high, its respective
transistor turns on, forcing the output
high; the output is obviously high when
ahigh is applied to both inputs at once.
Note that the foregoing observation
agrees with the truth table.

The nor gate or inverter is a simple
switch arrangement that inverts—pro-
vides the complement of—the input
signal. In other words, if the input signal
is a logic 1, the output is a logic C; for a
logic-0 input, the outputis alogic 1. The
transistor functional equivalent for the
inverter is shown in Fig. SA; its truth table
is in B; and its schematic symbol is
shown in C.

Logic Probes and Pulsers. Logic
probes and pulsers are simple test in-
struments that may be used to check
the operation of logic circuits. One of
the main uses for a logic probe is to tell

PARTS LIST FOR
THE PROBE EXERCISE

S1—DIP switch, 4 positions or greater

RI-R4—4700-0hm resistor

R 5— 1000, O00-ohm: multi-turn trinimer
potentiometer

Logic probe, breadboard, voltmeter, and
Mo, 22 wire

AmericanRadiaHictansCom

+V

AlB|O
0j0}o0
Ao— — o 1(0]1
of1]1
B Q2 1(1]1

B

0
T D
N c

Fig. 4. The transistor functional
equivalent of an Or-gate is shown in A, its
truth table is in B; and its schematic
symbol is in C. Notice that if either
transistor is active, the output will go high
as indicated by the table.

+V AlD
Ry 0 !
B
0
R1
A _|>37
A c

Fig. 5. The transistor equivalent of an
inverter is shown in A. Notice that the
transistor takes the place of one of the
switches in the DIP switch set up. Its truth
table and its schematic symbol are shown
in B and C, respectively.

- VCC
R$ RE RIZ A3
D c B8 A
G—T I»—T >—f o——t
R %
SRS G S

=
Fig. 6. The DIP switch you use may
contain more than four individual
switches. If so, you might want to connect
the extra ones.

the user the status {either high or low) of
a pin to which it is connected.

Most probes derive their operating
power from the device under test
{commonly referred to as the DUT)
through alligator clips that are clipped
to the board’s power-supply buses. If a
probe is self powered, it will still have an
aligator clip fo connect it to the de-
vice’s ground. That ground is used as a
reference for the voitages that the

(Continued on page 100)
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DIGGING DEEPER INTO THE “WASP”

ince the July issue, Anfique Radio

has been devotedto the study and
restoration of a Pilot A.C. Super-Wasp
receiver. But while I've been writing
about the receiver, mail from readers
has been piling up—including a lot of
very interesting photographs. So this
month I'm going to compromise. I'm
going to tell you more about the Pilot
project, but I'm also going fo leave my
own camera on the shelf and give all
the picture space to two readers: Ray
Shetrone and Bob Smith.

A Crosley Carnival. | picked those
particular readers to feature this month,
because they sent in virtually matching
views of two different Crosley receivers.
Bob's setis a 3-tube Ace 3B, while Ray's is
a 2-tube Model VI.

As you can see by comparing the
photographs, the construction of the
sets is quite similar. However, the Ace is
equipped with the adjustable dual-spi-
derweb cail (justto the right of the right-
most tube in the interior shot) typical of
Crosley regenerative-detector circuits,
while the Model VI is equipped with a
fixed RF coil and is probably not re-
generative,

The Ace’s two audio transformers tell
us that its regenerative detector is fol-
lowed by two stages of audio ampli-
fication. The Model VI has no audio
fransformer, so I'm guessing that it has a
stage of RF amplification preceding
the detector tube. The Ace probably
provided comfortable speaker volume
on reasonably strong signals; the VI was
undoubtedly strictly an earphone set.

Both sets.-use the familiar Crosley
“book type” tuning capacitor. In fact,
the VI has a pair of them (though only
one shows in the photograph).

Bob writes that he'd like to find a
Crosley 50 for his collection. He owned
one as a teenager and really enjoyed
it. After returning from World War il, he
decided to put it back into service and

By Marc Ellis

above the two-filament rheostats at right.

left it with a radio repairman who was
going to help him find a replacement
tube. The repairman then “ost” the ra-
dio, and Bob never saw it again. if you
can help, write Robert G. Smith, Box 130
Rt. 4, White Pine, TN 37890.

Ray (who, incidentally, was one of the
people who helped me identify the
Philco “mystery control” discussed in a
previous issue) writes that the Model
VI—still in his possession after nearly 65
years—was the first radio ever owned
by his family. When last powered up
(about 15 years ago), the set still worked
just fine!

Ray’s “Brand X’ Radio. With his letter,
Ray atso included photographs of an-
other set, a 1-tube regenerative job that
he picked up at a yard sale. Though
he’s had it operating, Ray couldn't find
any identifying markings on the re-
ceiver, and wasn't sure of the brand or
model.

Thanks fo the very clear photogra-
phy, however, | can recognize this set as
an Aeriola Senior, made by
Westinghouse in about 1922, The identi-
fying markings and operating instruc-

AmericanRadioHistons-Com

The front panel .of Ray Shetrone’s Crosley VI. Note the tube-viewing “‘portholes’ just

tions were on a paper or card fastened
to the underside of the cover. | once
saw an advertisement for a reproduc-
tion of this card—but | can’t remember
where. Perhaps another reader knows
who is offering it and would be willing to
contact Ray. Write to Raymond F
Shetrone, 2313 Harvard Ave., Ft. Meyers,
FL 33907.

Back to the Wasp! Now back fo the
Pilot A.C. Super-Wasp. For readers who
haven't read the earlier instaliments of
the restoration, this is a 5-tube re-

Hhe

generative receiver covering the fre-
quency range of 500-14.2 meters (600
kHz to about 18.5 MHz) with the help of
five sets of plug-in coils. Essentially an
update of an earlier battery-operated
model (the Pilot Wasp), the set oper-
ated from a separate power supply
that could be purchased as an ac-
cessory from the set manufacturer, ac-
quired as a generic item from another
source, or simply home-brewed.

In July, we took a detdiled look at
Pilot's late 1920’ to early 1930% product
line—discussing the relationship of the
AC. to the models that preceded and
followed it. In August we focused on the
radio’s circuitry, with special emphasis
on the more unusual and inferesting
components. Last month was devoted
to correcting the worst problem dis-
covered to date: a tuning capacitor
that had been partially dismantled—
apparently as part of a do-it-yourself
band-spread modification.

Checking Known Troublemakers.
With the tuning capacitor once again
equipped with a full set of plates and
ready for reinstallation in the radio, |




Interior shot of Model VI gives us a good
look at the famous Crosley *‘book-style”
tuning capacitor. Fixed RF coil (right)
suggests set isn't regenerative.

began to check out the parts known o
be frequent sources of trouble in vin-
tage sets: the audio transformers, car-
bon resistors, and tubes.

Though they look quite substantial in
their heavy metal cases, audio transfor-
mers are actually relatively fragile. The
very fine wire used in audio-transformer
windings is vulnerable to burnout by
even small overloads, such as might be
caused by the application of too high a
plate voltage. And at some time during
its long history, this set could easily have
been connected to a power supply
having incorrect specifications.

| always look at the audio transfor-
mers fairly early in the game when as-
sessing the condition of 0 1920%s-era set.
But, in this case, my concerns proved to
be groundless. One by one | discon-
nected the primaries and secondaries
of the two transformers, gave each an
ohmmeter check, and found that the
set had electrical continuity.

The sefs three glass-enclosed, “fuse
style” carbon-composition resistors
were also ohmmeter-checked. It's
been my experience that such units
tend to change greatly in value as they
age.

The two haif-megohm resistors used
in the resistance-coupling circuit be-
tween the detector and first audio am-
plifier measured out at 450k and 550k,
which is quite acceptable. The 3-
megohm grid-leak resistor, however,
turned out to be closer to 2 megohms.
The latter value is not an unusual one
for that application, but after the radio
isoperational, | plan fo try a 3-megohm
resistor (using @ modem one if neces-
sary) to see if | note a difference in
performance.

Maybe I've just been lucky, but | find
that tubes are somewhat overrated as
sources of trouble in vintage radios.
Most of the ones I've checked have
been fine. If a tube does show a prob-
lem, it's more likely to be a little weak
father than completely inoperable. In

my experience, open filaments, inter-
element shorts, and similar fraumatic
failures have been comparatively rare.

However, | have a good tube tester (a
very picky, retired military model) and |
use it. I'd hate to fire up a newly-ac-
quired set only to burn out some diffi-
cult-to-replace component because
of a shorted tube. And if a radio is per-
forming poorly, it only makes sense to
first rule out weak tubes before looking
for deeper problems.

In any case, my tester gave the

Panel of Bob Smith’s Ace 3B shows family
resemblence to Model VI. Note portholes
and rheostats for 3 tubes. Knob above
tap switch (no equivalent on the “VI’’)
controls regeneration.

Super-Wasp’'s tube complement a
clean bill of health. So if | do encounter
problems with the radio, they probably
won't stem from that source.

Some Interesting Tube Brands. Inci-
dentally, though the tube types used in
the A.C. Super-Wasp are very common
ones, the brands that came supplied
with the set are interesting and unusual.
For example, the type 24-A screen-grid
RF amplifier is @ National Carbon Com-
pany Eveready Raytheon brand (la-
beled ER224A). Mergers that make
strange bedfellows of well-known
brard names are usually considered a
sign of future shock—but we came
upon this one by traveling into the past!

The two ‘27 tubes that were installed
in the audio-amplifier sockets are
beautiful blue-glass Arcturus types.
They're each marked “Arcturus No. 127
Detector,” and (though they weren't
used as such in this radio) obviously rep-
resent a special design for detector ser-
vice. | notice that the plate electrodes
of these tubes are solid-metal struc-
tures—as opposed to the wire-screen-
ing style seen in the more common
versions of the 27, As a matter of fact, |
have another “Arcturus No. 127, with-
out the “"Detector” marking, in my tube
collection. And though its plate is made
of sheet metal rather than wire screen-
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ing. the metal is not solid but perforated
with a grouping of holes. Perhaps one
of you tube historians can throw some
light on this for us.

The ‘27 that came installed in the de-
tector socket is even more exotic. It
bears a logo consisting of the letters
*JRC” within a red-bordered blue dia-
mond, and the type number is shown
as JY-227. The fellow who sold me the
Wasp tells me that this is the logo of a
Japanese outfit (Japan Radio Corp.?)
that is still in business today. The tube
appears to be of conventional con-
struction, with the usual screen-wire
plate,

Speaking of the detector tube, many
of the original ads for the A.C. Super-
Wasp insisted that the ‘27 used for that
purpose must be of Pilot manufacture
(*Pilotron” brand). They claimed that
other brands were unfit for use as re-
generative detectors because some-
thing about their conventional filament
design caused an unpleasant rushing
noise at the point of regeneration. Pi-
lotron filaments were especially de-
signed to avoid that problem.

Since | don't have a Pilotron type 27

Interior of the “3B.”” Rear segment of
dual spiderweb coil (at right) is the
“tickler.” Attached to front-panel
knob, it is moved in and out to control
regeneration. Note internal binding
posts for power, etc. These are
panel-mounted on the “VI.”

in my collection, I'm going to have to
hope that this “problem” is mostly a
product of advertising hype. | do have
plenty of standard RCA and Cun-
ningham versions of the tube, however,
and it will be very interesting to com-
pare their performance as detectors
with that of the JRC tube and the “de-
tector” and “non-detector” versions of

the Arcturus.
| have no ideq, of course, if the tubes
now in the set are the ones that were
originally installed in it. Pilot apparently
did not supply tubes with the A.C.
Super-Wasp kit, even though they
strongly recommended their Pilotron
(Continued on page 96}
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Circuit
Circus

By Charles D. Rakes

SIMPLE BUT USEFUL TEST GEAR, AND MORE!

his month’s Circus offers a variety of

circuits, some of which are suitable
for full-fledged construction projects
that should keep the soldering iron hot
for many hours. We start off by featuring
a circuit thats designed to make rela-
tive sound-level measurements. Inten-
sity levels from less than 70 dB to over
115 dB are spread over four ranges and
are easily read on a 10-segment, LED
level indicator.

Sound-Level Meter. Figure 1 shows
the schematic diagram of the Sound-
Level Meter. Sound is picked up by MIC1
(an electret microphone element) and
fed to the input of the first op-amp, U1-a
(half of an LM1458N dual op-amp). The
values of R3 and R4 set the op-amp’s
gain—which is equal fo R4/R3—at 100;
thats done using the values shown for
those resistors. The signal is then fed to
the input of the second op-amp (U1-b),
where it is boosted again by a factor of
between 1 and 33, depending upon
the setting of the range switch, $1.

With the range switch set in the "A”
position, R6 is 1K and R7 is 33K, so that
stage has a gain of 33. In the “"B” posi-
fion, the gain is 10; in the “C” position,
the gain is 2.2; and in the "D” position,
the gain is 1.

Op-amp U1-b's output is converted
to a varying DC signal by a voltage-
doubiler, rectifier circuit that's made up
of components D1, D2, C3, and C4.
Transistor Q1is connected in an emitter-
follower circuit to isolate the DC signal
from the input circuitry of U2 (an
LM3914 dot/bar display driver).

Transistor Q2, Zener doide D3, and
resistor R13 make up a voltage-reg-
ulator circuit that reduces the 9-volt
power source to a reguiated 5-volt
level and is used to power U2 (which is
connected in the dot-display config-
uration).

As the signal voltage fed to the input
of U2 at pin 5 varies, one of ten LED's will
light to correspond with the input-volt-
age level. At the input's lowest operat-
ing level, U2 produces an output at pin
1, causing LED1 to light. The highest in-

ing the value of R12 or decrecsed by
increasing that resistor’s value. The mini-
mum value for R12 should not be less
than 680 ohms.

Even though the circuit layout isn't
critical, neatness and short intercon-
necting leads are a definite plus in the
finished product. The circuit can be as-
sembled on perfboard or (if you are
well versed in printed-circuit fabrica-
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Fig. 1. The Sound-Level Meter is built around two integrated circuits—ihe LMI458N dual
op-amp and the LM3914 dot/bar display driver—which are supported by two transistors

and a handful of additional components.

put level presented to the input of U2
(about 1.2 volts) causes LED10 to turn on.

Resistors R10 and R11 make up a sim-
ple voltage-divider network, which re-
duces Q1 output-signal voltage to an
operating range that matches the in-
put requirements of U2, Resistor R12 sets
the LED's drive current. The light output
of the LED’s can be increased by reduc-
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tion) a printed-circuit board can be
made. However, if the perfboard ap-
proach is taken, use sockets for the IC’.
If you anticipate using the sound meter
often, it would be worth your time to
house the circuit in a small plastic cab-
inet with MIC1 mounted in one end and
the LED's, and the range switch located
on the top.



PARTS LIST FOR THE
SOUND-LEVEL METER

SEMICONDUCTORS

Ul—LMI1458N dual op-amp, intcgratea
circuit

U2—LM3914 dot/bar-display driver,
integrated circuit

Ql, Q2—2N3904, general-purpose.
NPN silicon transistor

DI1. D2—I1N914, general-purpose silicon

~ diode

D3—INS233. 6-volt /2-walt Zener diode

LEDI-LEDIO—Jumbo light-emitting
diode

RESISTORS

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

RI, R3, R15—2200-0hm

R2, RS, R8, R9—10,000-ohm

R4—220,000-ohm

R6, R12. Ri3. RI6—1000-0hm

R7, R11—33.000-0ohm

R10—100.000-0ohm

R14-10,000-ohm potentometer

CAPACITORS

Cl, C2, C4—0.22-pF, mylar or ceramic
disc

C3—0.1-muFE ceramic disc

C5-C7—47-pE 16-WVDC. electrolytic

ADDITIONAL PARTS AND MATERIALS

MICi—Electret microphone element

Si—Single-pole, 4-position rotary
switch

Printed-circuit or pertboard materials.
enclosure, IC sockets, 9-volt
transistor-radio battery and battery
holder, wire. solder, hardware, etc.

The easiest way to calibrate the
Sound-Level Meter is with a commer-
cial sound-level meter. However, if one
is not available, the following method
will do fine, especially if the circuit is to
be used in making relative sound-level
comparisons.

A number of low-cost piezo sound-
ers—for which the manufacturers have
specified a dB output-sound level at a
fixed distance—are available from sev-
eral suppliers. To calibrate the circuit
using sounders, take a sounder for
which the output dB level is specified.
Lef's say that the unit chosen is rated for
100 dB at a distance of one inch.

Place MIC1 about one inch frcm the
sounder, then set range-switch S1to the
“C" position and adjust R14 so that the
fifth LED turns on to indicate 100 dB.

Now with the simple calibration pro-
cedure completed the approximate
range of each switch position is as fol-
lows: Position A" = 65 dBto 85 dB, posi-
tion “B” = 80 dBto 96 dB; position "C” =
94 dB to 105 dB; and position "D” = 100
dB to over 115 dB.

= . o7 o — +8V
F +} C5 R1 0——81
Im a1 1009
2N2646 »R3 <€R5 R6
02 < <
an26a5 $1002 31K JK
‘.,—l Yy
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* SEE TEXT
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Fig. 2. The Electronic Bugpipe is made up of two oscillator circuits that are built around
unijunction transistors (UJT's), Q1 and Q2. The outputs of the oscillators are fed 16 an
audio mixer (consisting of Q3 and Q4}, the output of which is the fed 1o the base of Q5.

which is used ro drive speaker SPKRI.

A jet qirplane flying directly over-
head, and at close range, can pro-
duce sound levels greater than 120 dB,
which is near the threshold level that
can actually cause pain. The ambient
noise level found in many manufactur-
ing facilities can vary from a low of 65
dB to levels over 80 dB. A normal con-
versation between two people in a
quiet room will average between 75
and 80 dB at a measured distance of 1
foot from the speakers. For a quick cir-
cuit check, you can position the micro-
phone about one foot away from, and
directed toward you, and speak in a
normal manner and adjust R14 so that
LEDS lights on the "A” range.

Of course, our simple Sound-Level
Meter won't match the performance of
the professional high-cost units, but for
the time and money spent, it can be a
handy test instrument to have around
the shop.

Electronic Bagpipe. Our next circuit,
see Fig. 2,is my version of asimple Elec-
tronic Bagpipe that's not only fun to
build, but can be a neat gift for that
special child. The circuit mimics the
dual-tone drone sound that's produced
by the unusual wind instrument.

Here's how the sounds are made. Uni-
junction transistors Q1 and Q2 are con-
nected in similar audio-oscillator cir-
cuits. Each of the oscillator frequencies
is determined by one of the two resistors
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PARTS LIST FOR THE
ELECTRONIC BAGPIPE

SEMICONDUCTORS

QIl, Q2-—2N2646 N-channel unijunction
transistor

Q3. Q4--2N3904 general-purpose
silicon NPN transistor

Q5-—2N3906 general-purpose silicon
PNP transistor

DI-D16—IN914 general-purpose diode

RESISTORS

(All resistors are Ya-watt, 5% units.)
R1-R4—100-0hm

RS, R6—1000-ohm
R7-R22—3300-ohm

CAPACITORS
C1-C4—90.1-muF, ceramic-disc
C5—220-muE 16-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

SPKR1-—8-ohin, 4-inch speaker

Si—SPST toggle switch

$2-S11—Normally open pushbutton
switch

Printed-circuit or perfboard materials,
enclosure, IC sockets, 9-volt,
transistor-radio battery and battery
holder. speaker grille, wire, solder,
hardware, etc.

selected by one of the pushbutton
switches, S4 through $11. Odd-num-
bered resistors, R7-R21, determine the
frequency for the @1 oscillator circuit
and the even-numbered resistors,
R8-R22, determine the frequency for
Q25 circuit.

(Continued on page 104)
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BACKING UP

ts never a popular topic. But it's

something you've got to consider if
you value the work you do on your PC,
There are several ways for your hard-
earned program and data files to get
scrambled:

® The disk itself could go bad. Com-
mon hard disks are rated for only ayear
of full-fime use.

® AC power could dip and you could
lose anything from a single bit in a text
file to your entire hard disk, if garbage
happened to get written fo the system
areas of the disk.

® An errant software program coutd
corrupt your disk unintentionailly.

® A co-worker, friend, or family mem-
ber could inadvertently wipe out one or
more files.

® A malicious program or person
could intentionally wipe out one or
more files.

Undoubtedly, there are more modes
of failure. The point is to be prepared.
Being prepared doesn’t necessarily
mean that you must somehow copy the
entire contents of your 40MB hard disk
to floppies every day. It does mean
making copies of changing informa-
fion (your text and other data files). It
also means striking a balance between
the amount of time it takes to back up
reproducible files (programs, etc) vs.
the amount of time it would take to
reinstall those files should disaster strike.

Finding that balance may be easy, ot
it may not. In my case, its easy: Every-
thing on my main PC gets backed up
regularly, as follows: weekly backups on
alternating tapes to an Irwin Magnetics
785 tape drive, and daily backups to
alternating sets of 1.2 MB floppy disks. All
backups are stored in a fireproof box in
the basement. If | install a significant
new piece of hardware or software, |
perform an interim tape backup be-
fore doing so. That way, if anything hap-
pens, | just turn the Irwin loose for about
20 minutes, and all 40 megabytes are
restored just as they were.

My needs are probably more strin-
gent than yours, because | make my

By Jeff Holtzman
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living spending anywhere from 40 to 80
hours a week in front of (and inside and
behind) various personal computers, If
you use your PC just a few times a week,
you won't have the incentive | have to
perform religious backups. But imagine
that your hard disk crashed. Are you
sure there's nothing irreplaceable on it?
Are you sure you want to go through the
hassle of reinstalling all your program
disks?

If you're not sure, but havent the
means or the patience for daily back-
ups, there are other ways of protecting
yourself. Here's one plan.

Getting Organized. The first thing to
do is get your hard disk organized. The
goal, as far as backup efficiency is con-
cerned, is fo locate all the changeable
files (your data files) in one branch of
the subdirectory structure, and all the
fixed files (programs) in another. Then
you'll only have 1o focus your efforts in
either branch as necessary. (By branch,
i mean any directory or subdirectory, all

AmericanRadioHictorv. Com

Q.EXE
QMAC.EXE

the files in it, all subdirectories of it, all
the files in those subdirectories, etc)
For example, you might create direc-
tories called \DATA and \PROG, from
which most other subdirectories would
branch, depending on the type of
data. The \DATA directory might lead, for
example, to DATABASE, SPREAD, and TEXT
subdirectories; TEXT might lead to STO-
RIES, LETTERS, and PAPERS. The complete
path to PAPERS would be specified:

1,423 files

Sort: Physical

Disk sizer
fivailable:

33,435,648 bytes
3,174,400 bytes 9«

No marked files

No masked fites

(-0RG.EXE
RERD .ME

{JCONFIG.EXE

LIy e Tz kel SEi Fhiag by - 3 NeepTrack Plus FEES
KeepTrack Plus is a backup/restore program for the PC family. It works with any DOS-
compatible media (all disk densities, Bernoulli boxes, network drives, etc.). and as a

bonus has powerful file- and disk-management features.

\DATA\TEXT\PAPERS. The point is that,
whenever you changed something in
any file in any of those subdirectories,
you would just backup the \DATA
branch, and everything would be cap-
tured on disk. Assuming, of course, that
you have and use proper backup soft-
ware.

How to Do It. How would you perform
the backup? You can use DOS's BACKUP
program, but it's pretty unreliable. You
could also use DOS's XCOPY program,
but doing so can be tricky, and not very
reliable either. The third option is to use
a separate backup program. I've been
using a program called KeepTrack (K1)
o do floppy-based backups for several
years without problems. The latest ver-
sior is called KeepTrack Plus.
Whereas, some backup programs
use incompatible disk formats to speed
the backup process, KT sticks with stan-
dard DOS formats. That means you can
simply COPY a file from a backup dis-
kette any time you want without going



through a specific restore procedure.
And that doesn't mean KT is slow; it
actually much speedier than DOS
COPY and XCOPY commands because
it buffers data from the hard disk in RAM
while waiting for floppy operations to
ke completed.

The program maintains an ongoing
kst of which files are stored on which
disks (they're numbered sequentially),
so it's easy to find what you need. Keep-
Track Plus is also an excellent disk man-
ager. If you've got various files spread
all over your disk and despair of ever
getting them organized, KT can make it
child’s play. You can even move entire
branches from one part of the directo-
ry tree 10 another without copying and
then deleting the originals.

KeepTrack Plus lets you choose be-
tween full and partial backups, and it
can backup to various disk sizes in vari-
ous drives (360K diskettes in a 12MB
drive, for example). In addition, the pro-
gram can backup to another hard disk,
special devices like Bernoulli Boxes, and
it can backup drives on a network.

In Use. When you start the program,
you're presented with an on-screen
graphic representation of the directory
structure of your hard disk. As you move
the highlight from directory to directory,
a list of files in each directory is pre-
sented below. In addition, a window
along the right side of the screen con-
tains statistical information about disk
size, files selected for various opera-
tions, etc. Last, the meanings of the
function keys are listed along the top of
the screen.

To organize a disorganized hard disk,
you could go through the directory
structure, marking files (by pressing the
space bar) that you'd like to grcup to-
gether in a single directory. Then issue
the copy command <SHIFT-F4>,

Things work pretty much the same
way for copying, moving, and deleting
files. KeepTrack presents you with a
menu of options allowing you to
choose how you want to select the de-
sired files. You can work with previously
marked files, you can pick a single file,
specify a group of files by name (*.TXT,
forexample), by date, or by branch. Just
highlight the desired option, press the
<ENTER> key, and let KeepTrack do its
thing.

VENDOR INFORMATION: KeepTrack Plus
Version 2.0 ($99), The Finot Group,
2390 El Camino Real, Suite 3, Palo
Alto, CA 94306; Tel. 415/856-2020.

KeepTrack has several extra features
that are quite useful. Many file and disk
managers allow you to view the files in
each directory sorted by name, exten-
sion, time/date, backup status, or un-
sorted. KeepTrack of course allows
those options. In addition, the program
will sort files by those same criteria, but
ignoring the directory structure. That al-
lows you to see all the files that begin
with A in one group, the B files in an-
other, etc. A variation of that command
allows you to locate files with duplicate
names, another useful operation that
comes in handy when you are frying to
clean up a messy hard disk.

Doing The Backup. To set up a back-
up system for an occasional PC user, I'd
buy a truckload of 1.2MB diskettes (I'd
prefer the 1.44MB 3.5-inch type, but
they're still too expensive) Then I'd
create four sets of disks: A, B, C, and D.
I'd use the A and B sets to backup the
programs branch and the C and D sets
to backup the data branch of the hard
disk. The A and B backup disks wouldn't
get used very often—once when | first
set up the system, and then on an alter-
nating basis each time | installed a ma-
jor piece of software.

For example, first I'd backup the
\PROGRAMS branch to both sets A and
B.Then, a few months later, after buying,
installing, and customizing a new word
processor, I'd backup the entire branch
o set A, overwriting the original back-
up. A few months Iater, after collecting
a number of public-domain utilities, I'd
overwrite the B set. And so on.

Meanwhile, I'd perform weekly back-
ups to the C and D sets, For example,
suppose each set contains 12 disks. Be-
cause | wouldnt be creating much
data per week, one disk would usually
suffice for backing up all changed files.
S0, once a week for twelve weeks I'd
backup to the C set. After | reached disk
12, I'd switch to the D set. if | ran out of
disks before 12 weeks passed, it
wouldn’t mahter. The point is to back the
files up, and to avoid hassies doing so.

The only potential hassle in that
scheme is the long subdirectory names
mentioned in the scheme above: Typ-
ing those names would quickly be-
come tiring. However, those names
were used for illustrative purposes only;
when you set up your own system, you
should substitute two- or three-letter
names (\PRO and \DAT, for example)
that give just enough information for
you to figure out just what is contained
in that particular subdirectory.
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MT-2 BLISTERED 2000 OHMAOLT
MULTIMETER 12 RANGES, AC & DC VOLTS,
DC CURRENT, RESISTANCE MIRROR
SCALE, FUSE AND DIODE PROTECTED.

DMR-26 3 DIGIT v INCH LCD 0.7%
ACCURACY, DROP PROOF CASE, D.C.
VOLTS TO 200 V., A.C. VOLTS TO 500 V.,
D.C. CURRENT TO 10 AMP,, RESISTANCE
TO 2 MEG, DIODE TEST, HEAVY DUTY
TEST LEADS, OFF POSITION

UNDER $27.00

DMR 2012 3+ DiGIT 34 RANGE
0.5% DROP PROOF CABINET, CARRYING
CASE, CAP, A.C. & D.C. VOLTS, D.C.
CURRENT, RESISTANCE, DIODE TEST,
BUZZER, HFE TEST * ALL RANGES FUSE &
DIODE PROTECTED UNDER $65.00

DMR-2208 31 DiGiT 35 RANGE
0.3% CAP, A.C. & D.C. VOLTS, A.C. & D.C.
CURRENT, FREQ.. LOGIC 7 INCH LCD,
DIODE AND FUSE PROTECTED, DIODE
TEST, DROP PROOF CABINET AND
CARRYING CASE UNDER $63.00

V-20 NEW AND IMPROVED 20,000 OHM/

VOLT VOLTOHMETER A.C. & D.C. VOLTS,

D.C. CURRENT, RESISTANCE, OUTPUT

JACK., 4% INCH METER (D'ARSONVAL

* EQUIVALENT UNITS TWICE THE PRICE
UNDER $74.00

FREE CATALOG AVAILABLE WITH COMPLETE
LINE OF ELECTRONIC TEST UNITS.

EMCO ELECTRONICS
P.O. BOX 327, PLAINVIEW, N.Y. 11803

WE WELCOME ALL BIDS. AND WE HAVE DISTRIBUTORS

AND CATALOG HOUSES NATIONWIDE

CIRCLE 18 ON FREE INFORMATION CARD
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BeanFCC
LICENSEl

ELECTRONIO TECHNICIAN'

Earnup to
$30 an hour
and more!

N Leam at home in spare tlme
ﬁl_No prevlous experience neededl |

No costly School. No commuting to class.
The Original Home-Study course pre-
pares you for the *'FCC Commercial Radio-
telephone License'. This valuable license
is your “‘ticket’’ to thousands of exciting
jobs in Communications, Radio-TV, Micro
wave, Computers. Radar, Avionics and
more! You don't need a college degree to
qualify, but you do need an FCC License.
No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS — You get your
FCC License or money refunded. Send for
FREE facts now._

_MAIL COUPON TODAY!

commano PRODUCTIOHS
FCC LICENSE TRAINING, Dept. 203 -
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
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STATE ZIP
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DX
Listening

FROM TIMBUKTU TO KATMANDU!

Ever since | was a kid, 've had this
urge to travel to the mid-Sahara
and the Himalayas to visit those exotic
ends-of-the-earth cities, like Timbuktu
and Katmandu. The odds are, of
course, that I'l never really make it to
those semi-legendary locales. But,
thanks to shortwave, at least | can
vicariously visit one of those fantasy
destinations, Nepal's capital, the city of
Katmandu.

Nepal is a remote mountainous land
of some 19-million people, wedged in
tightly between India and China. Its
only real access to the outside world is
by air and overland, through the Indian
port of Calcutta, some 700 miles to the
south. It is truly, one of the world’s least-
accessible countries.

This spring, it became even more in-
accessible as aresult of a trade dispute
that resutted in India closing down most
of that tiny Himalayan country’s outside
links.

Nepal's hereditary ruler, King
Birendra, has looked with some con-
cern at the fate of neighboring Sikkim,
another tiny kingdom absorbed by In-
dia in 1974, and Bhutan, which in-
creasingly has falien under the sway of
its sub-continental “big brother.” At the
fime of this writing, Nepal's efforts to
demonstrate a greater degree of inde-
pendence were continuing, but with in-
creasing difficulty.

All of that makes the role of Radio
Nepafs shortwave voice more impor-
fant to that small Asian nation. Radio
Nepal can be heard here in North
America with some regularity, and
periodically with quite good signals
during the fall and winter months.

The best chance for shortwave lis-
teners'to log Radio Nepalison its 5,005-
kHz frequency between about 1115 and
1400 UTC. Nepal’s local time is a rather

Credits: Allan Courtney, KY; John
Tuchscherer, WI; Dale Park, Hi; D. Birkueser,
CT; Dan Sheedy, CA; Jay Golden, NY; Harold
Sellers, ONT; Rufus, Jordan, PA; North
American SW Association, 45 Wildflower
Road, Levittown, PA 19057)

By Don Jensen

John Bryant was an active DX listener as
a teenager in the 1950’s. Today he is a
professor and former head of the School
of Architecture at Oklahoma State
University. His interest in SW has not
diminished over the years. His favorite
shortwave targets are the Chinese and
Indonesian regional and local stations.

strange five hours and 45 minutes
ahead of Coordinated-Universal Time
(UTC), which means that you're apt to
hear the station’s time “pips” marking its
local hour and half hour at 15 minutes
before and after the UTC hour.

You may hear the station identified in
the Nepali language as Yo Radio Nepal
ho, but there are also frequent English
ID’s as well.

If you're successful in logging Radio
Nepal, reception reports may be sent
to the station’s Radio Broadcasting Ser-
vice, PO Box 634, Singha Durbar, Kat-
mandu, Nepal.

Feedback. The mail continues to arrive
at my DX listening post! Keep your com-
ments, questions, and logging tips
coming. l'll fry to cover the most inter-
esting and universal questions in this
section of the column. Send your letters
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to DX Listening, Popular Electronics,
500-B, Bi-County Bivd., Farmingdale, NY
11735.

An Ann Arbor, Ml reader, Radley Mac-
Neille Smith, raises an interesting sub-
ject this month.

“In a recent column,” writes Rad, “you
discussed the limits of the shortwave-
frequency range. On a recent business
trip, | discovered another frequency
range—long wave. | was amazed that
my host was able to travel throughout
Germany and Belgium and still receive
the BBC direct from London on 250 kHz.

“Is there any chance of receiving the
BBC on this frequency in the mid-
western US? |'ve tried using a World War
Il Signal Corps receiver that tunes in the
band from 200 to 500 kHz using a 30-
foot, long-wire antenna. All | can get is
heavy interference, similar to that
heard when an AM set is used near a
fluorescent light.

*If not European LW (long-wave)
broadcasts, what should | be able to
hear on these frequencies?”

indeed, Rad, long-wave-broadcast
listening on the frequencies below the
regular, domestic, AM-radio band has
along history in Great Britain and Conti-
nental Europe, though it is almcst un-
known in North America.

To have any success, you need a re-
ceiver that’s particularly sensitive to
those low frequencies (many short-
wave sets are not) and probably a pre-
amplifier as well. A long antenna, with
antenna tuner, is a definite plus; 30 feet
is reatly much too short a “long wire” to
catch much of a long-wave signal.

Long-haul, long-wave reception is,
like long-distance reception on the
medium-wave AM band, it requires a
path of darkness between transmitter
and receiver. Furthermore, trans-Atlan-
tic reception of the very powerful frans-
mitters (1500 kilowatts and more, which
is 300 times more powerful than the
strongest outlet) is possible under op-
fimum conditions.

If you want to try for any of them,
European- and African LW stations op-
erate between 148 and 283 kHz. How-
ever, success isn't likely in the Midwest,
where you are located, during the cur-
rent “active” stage of the approximate
11-year sunspot cycle.

In North America, between 190 and
525 kHz, your most likely long-wave (0g-
gings will be non-directional aero-
nautic- and maritime-navigation
beacons. While a few still voice weather
announcements, most such signals are
Morse-code identifiers, consisting of



two or three letters or a letter-number
combination.

| recently had the opportunity to
hear a Chicago long-wave monitor,
Joe Woodlock, discuss his experiences
il DX'ing those beacons. He explained
that they typically run very low power
and hence, one tends to hunt for sta-
fions in new states, not foreign coun-
tiies, the way that SWL's do.

Still, he said, he had managed to
hear such beacon signals from South
America and even remote Easter ls-
land!

If you can learn to “read” Morse ccde
("CW"), at least well enough to identify
those continuously repeated identifiers,
tuning the long-wave beacons can be
¢hallenging. And you may wish 1o join
the Longwave Club of America, 45
Wildflower Road, Levittown, PA 19057,
which publishes a regular monthly bul-
letin devoted to DXing those low fre-
quencies below 540 kHz.

Another reader, Joseph Anderson,
writing from Omaha, NE, reminds me
that | promised, several months ago, to
include a bit of information on some
keys that can help to identify nori-En-
glish-speaking programs.

Indeed | did, Joe. And here are some
words and phrases that are often
heard during identification announce-
ments:

In “Spanish,” you may hear identifica-
tions like Esta es Radio Exferior de Es-
pana, with esta es transiating as “this is.”
in its English transmissions, the station
calls itself the Spanish Foreign Radio.

“Lisbon’s” shortwave service, when
broadcasting in Portuguese, may an-
nounce as Aqui Radiodifusao
Portuguesa, meaning “Here is Radjo
Portugal.”

Ici Radio France Internationale or Ici
Paris (pronounced, of course, as Par-
ee’}, Radio France Internationale is
easy enough to understand, if you know
that iciin French has a similar meaning
o the Portuguese aqui or “Here is...”

In Russian, the originating studio is
usually identified by the word, Govorit
and the city; e.g., Govorit Moskva. The
equivalent in the Arabic language is
Huna. For example, Radio Jordan's sta-
tion at Amman identifies itself in the Ara-
bic language as Huna Amman.

Down the Dial. What are you hearing?
Why not add your loggings to the list of
reader contributions to this segment of
our column. Here are some of the log-
gings others are noting on the short-
wave bands. All imes mentioned in this

column are given in Universal Coordi-
nated Time (UTC).

China—3,290 kHz. Home-service
programming is normally in the Chi-
nese language, but a language lesson
show, “English for Communes,” can be
heard at 1430 UTC on this frequency
and parallel outlets, 6,890, 6,920 and
7770 kHz.

Colombia—4,755 kHz. One of the
major broadcasting networks in this
South American nation is called CAR-
ACOL. The key shortwave outlet of this
chain, CARACOL en Bogota can be
heard in Spanish around 0400 UTC.

Denmark—25,850 kHz. Radio Den-
mark's programming in Danish is noted
signing on here at 1400 UTC.

Dubai—9,640 kHz. United Arab Emi-
rates Radio from the Persian Gulf region
has been noted beginning its English
language transmission at 0330 UTC with
ID, frequency announcement, and
news. It operates in parailel on 11,940
kHz.

Hong Kong—7,180 kHz. The BBC's East
Asia relay station at Hong Kong can be
heard on this frequency with a relay of
World Service programming, including,
from 1600 UTC, World News, and News
from Britain.

Kenya—4,934 kHz. The Woice of Ken-
yd's shortwave outlet has been heard in
English with identification, time checks,
music, and news beginning at around
0245 UTC.

South Africa—3,215 kHz. The Dutch-
based, Afrikaans-language home ser-
vice is called Radio Oranje and it has
been noted by US listeners at around
0330 UTC with easy-listening music and
an identification jingle.

Turkey—6,340 kHz. A rather chal-
lenging shortwave catch is the Turkish
Police Radio's signal, heard in the east-
ern US from just before 0500 UTC, when
its broadcasting day begins. [ ]
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RADIO MANUAL |

simple, high
performance old :
time shortwave radios!

All of the secrets are .
here: the circuit diagrams,
parts layout, coil specifications, con-
struction details, operation hints, and
much more!

This is a compilation of shortwave
construction articles from “Short Wave
Craft”magazines publishedinthe 20's & |
30's. It's wall-to-wall “how-to.”

Included are circuit diagrams, photo-
graphs, and design secrets of all short-
l wave receivers being manufactured in
1934 including some of the most fa-
mous: SW-3, the SW-5 “Thrill Box", the
deForest KR-1, the Hammurland
“Comet Pro”, and many more.
| Also included is a new chapter show-

ing how you can use transistors to re-
| place hard-to-find vacuum tubes. You'll
| even see the circuit that was lashed
| together on a table top one night using
junk box parts, a hair curler and alliga-
tor clips. Attached to an an-
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tery, signals started poppin,
in like crazy. In a couple o
minutes an urgent message
from a ship’s captain off Se-
attle over 1500 miles away
was heard asking for a naviga-

tor to help him through shallow water!
These small regenerative receivers |
are extremely simple, but do they ever
perform! This is a must book for the |
experimenter, the survivalist who is
concerned about basic communication,
shortwave listeners, ham radio opera-
tors who collect old receivers, and just
| about anyone interested in old-time
| radio.
Great book! Fun to read! One of the
best old-time radio books to turn up in
years. Heavily illustrated! Order a copy |

| today! 8 1/2x 11 paperback 260 pages

only $15.70 postpaid!

N Heay Publications!

i Lindsay Publications :
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A BACK-TO-BASICS SCANNER

omewhere, lost in the cloud of dust

kicked up by keyboard-program-
mable-scanner technology, sits the
basic, plug-in crystal, no frills, depend-
able, and inexpensive-type scanner.
Maybe you don’t remember scanners
that need plug-in crystals—one per fre-
quency—but they were what every-
body was using until programmables
became popular about ten years ago.

You can still buy those scanners, how-
ever. If you have a few specific frequen-
cies you know of that you always
monitor, arent interested in fancy stuff
like scanfsearch, and are looking for
something that is simplicity itself to op-
erate, then these are excellent work-
horses. They are rugged and untem-
permental, and much cheaper than
programmabiles, to boot.

One good example is the Realistic
PRO-56 from Radio Shack. It scans eight
channels and offers squelch, lockouts,
manual selection, and LED channel in-
dicators. You can use it to receive chan-
nels in the following frequency ranges:
144 10 174 MHz, and 450 to 512 MHz, as
long as you plug in a crystal represent-
ing each of the frequencies. Crystals
cost about $5 each.

The PRO-56 is battery operated (a 9-
volt battery does it all), and it can also
be run from an optional AC or DC
adapter. The Radio Shack catalog lists
the Realistic PRO-56 for $99.95, but
sometimes they carry it in sales flyers at
a substantially reduced price (like

§69.95). The price, of course, doesn't -

include the crystals.

These little scanners are fine for any
number of uses, and you may find that
they fill several of your own needs for
monitoring weather and local public-
safety operations without any fear of
equipment breakdown, malfunction,
memory loss, or severe drain on your
finances. Even Grandpa can operate
one of these without bothering to read
the owner's manual. Check it out.

We Get Letters. Mike Wampler wrote
to ask about using a scanner while liv-

Scanner
Scene

By Marc Saxon

For dependable, no-frills scanning, check out the Realistic PRO-56. The plug-in crystal

These have proven suitable for surrep-
fitious mounting in cases of grumpy
landlords. Write for their brochure, or
call (716) 773-1445.

R. G. Blaskow, Route #1, Box 67A,
Georgetown, GA 31754 asks for your
assistance. He needs the circuit for a
Tennelec Memoryscan, a programma-
ble scanner that was manufactured in
the late 19705.

A letter from Paul Filiczkowsi, Burch

unit scans 8 channels and is ultra-easy to operate.

ing in an apartment where they don't
allow external antennas. Someone had
told him that he might get good results
on UHF by running the scanner from the
cable-1V feedline.

While | have never personally ot-
tempted to operate a scanner from a
CAlV line, somehow it didn't strike me
as being a great idea at first flash. On
the other hand, if you're desperate, it
may be better than using a damp noo-
dle for an antenna.

If the apartment building is a steel-
frame structure, no type of indoor an-
tenna is going to produce much in the
way of results. Some have reported rea-
sonable results using a magnetic-
mount mobile antenna stuck to the
metal case of an air conditioner (the
part thats outside the window). Not only
can it be removed when not in use, it
can also be painted to match the color
of the building or air conditioner so it
can't be easily seen from the street.

A company called Com-Rad Indus-
tries (PO. Box 554, Grand Island, NY
14072-1445) makes low-profile “dis-
guised” antennas in several models
covering the 27- to 500-MHz range.

AmericanRadioHictory Com

Run, Ml expresses confusion on a mat-
ter that has brought mail in here reg-
ularly for a long time. He notes that his
scanner won't properly accept certain
frequencies such as 162.6125, 173.7875,
and 173.9875 MHz and others in the
1562- to 174- MHz band with four digits
after the decimal point. The answer is
not to worry. Many scanners will accept
only frequencies with three digits after
the decimal point, and the final digit
must always be a zero or a five. Those
who attempt to program in a frequen-
cy such as 173.9875 will find that the
scanner wants to acknowledge pro-
gramming only for 173.985 or 173.990
MHz.

Regardless of whether your scanner
reads out 2.5 kHz above or below the
specific frequency you attempted to
enter, it will nevertheless pick up ail of
the signals there to be monitored on
your originally desired frequency; nei-
ther you nor your scanner will notice the
2.5-kHz difference. Trust me.

So many of the more interesting
federal frequencies between 162 and
174 MHz are designated as having

(Continued on page 101)
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Ham
Radio

By Joseph J. Carr, K4IPV

GETTING ON 17 METERS (DX! DX! DX!

or nearly a decade, hams in the

USA have itched to use the 17-
meter band (18.068 MHz to 18.168 MHz).
Although the World Administrative Ra-
dio Conference (WARC ‘79) authorized
the band for ham use in 1979, the FCC
only this year released the band for use
by ham-radio operators in the USA,
While the delay is not really the fault of
the FCC, as some would have us be-
lieve (they had to remove other users), it
has been annoying to have 17-meter
capability on our HF transceivers and
not be able to use it.

Even today, ten years after WARC-79,
amateur use is considered “second-
ary.” That is, use by hams is contingent
on noninterference to US Government
stations still on the band. There are stilla
few foreign shortwave broadcasters on
17 meters. In addition, we must tolerate
interference from those stations. For-
tunately, not a large number of non-
ham stations sfill use the band (Heaven
forbid another 40-meter bandy).

The frequency limits on 17 meters are
18.068 MHz to 18.168 MHz. Radi-
otelegraph (A1) CW emissions are al-
lowed anywhere in the band. Digital
and certain other emissions (F1B) are
allowed in the sub-band 18.068 MHz to
18.110 MHz, while SSB radiotelephone is
permitted over the sub-band, 18.110
MHz to 18.168 MHz. The output power
limit is 1,500 watts.

What to Expect. What can we expect
on the new 17-meter band? In three
words: DX, DX, and DX, The new band
should prove exciting! Take a look at
where its situated in the electromag-
netic spectrum: between 20 meters (14
MHz) and 15 meters (21 MHz). Thus, it
should share some of the good and
bad features of both older bands. it will
be open worldwide during most of the
day, and should fade to oblivion at
night (sometime after 15 meters dies,
but before 20 meters dies).

Some of the best DX for any given
propagation path occurs on frequen-

cies just below what radio science calls
the Maximum Usable Frequency (MUF).
There are many times throughout the
year when the MUF is between 15 and
20 meters. How many times have you
noted that 15 meters (and up) is dead,
but 20 meters is wide open? At those
fimes, it may prove true that 17 meters is
the band of choice. In short, 17 meters
should be a darn-good DX band.

Getting on 17 Meters. Assuming that
your fransceiver already operateson 17
meters, the only real issue remaining is
the antenna. Like its adjacent bands, 17
meters will easily accommodate every
common form of HF antenna: verticals,
dipoles, and beams (yagis and quads).
The beam antennas are less difficult to
build than 20-meter models, and a little
more difficult to make than 15-meter
models (the issue is size).

Table 1 shows the dimensions for the
more popular forms of antennas:
quarter wavelength, half wavelength,
and 5/8-wavelength; Figs. 1 through 3
show some of the basic forms of those
antennas. The dimensions given in Ta-
ble 1 are in feet and tenths of feet. To
convert to inches multiply by 12. For ex-
ample, a mid-band half-wavelength
antenna is 25.83-feet long. To convert

the *.83" portion of that figure o inches:
0.83 x 12 = 9.96. Rounded off, the an-
tennais 25-feet, 10-inches long. Keep in
mind when adjusting such antennas
that the resonant frequency changes
at a rate of about 50-kHz per inch (kHz/
inch) for haif-wave antennas in that
band.

Figure 1 shows the ciassic haif-wave-
length dipole antenna. That type of an-
tenna is simple to build and well
behaved. You don‘t need a degree in
engineering and a lab full of test equip-
ment to make it work... and work well.
While it is not a full performance beam,
it doesn’t cost much to build—less than
$30 (and alot less if you use the simplest
materials or can scrounge well).

For best operation, the half-wave-
length antenna should be at least 25
feet off the ground, although anything
over 13 feet will work pretty well. That
advice, incidentally, is rule of thumb
only, because the actual performance
(which means radiation pattern) also
depends on nearby objects. The an-
tenna should be mounted horizontally
between two supports. The center in-
sulator should be of the high-Q variety.
An alternative is to use a 11 balun; a
suitable unit is available from The Radio
Works (Box 6159 Portsmouth, VA 23703;
Tel. 804/484-0140). Their catalog is avail-
able for $2.00.

Figure 2 shows the quarter-wave-
length vertical antenna. The radiator is
shown here to be alength of aluminum
tubing. However, it will also work by
using a 2- x 2-inch piece of wood (or
thick-wall PVC pipe) with a quarter
wavelength of #14 or heavier wire at-
tached to (but insulated from) it. The
radials are made of #14 wire. Use at
least two radials, but keep in mind that
the general rule is the more the better

TABLE 1—17-METER BAND ANTENNA DIMENSIONS

(Units in Feet)
TYPEOF | LOWEND | MIDCW | MIDBAND | MIDSSBE HIGH
_ANTENNA | 18068 | 18089 18118 18130 18168
V% wave i meg s Tl ey Jr %583 | 258 3576
Va wave 1294 1295 | 1292 129 1288
sewave | 8238 | 3234 | 8229 | @ 3225 322
DIPOLE CENTER INSULATOR
ROPE ROPE
| 25FEETH0INGHES | \ |_ 25FEET 10INCHES |
) S i |
it G
COAX RG-
END INSULATOR  CONNECTOR — _COAXTO  END INSULATOR
TRANSCEIVER

Fig. 1. Half-wavelength dipole for 17 meters. For best operation, it should be at least 25
feet off the ground, although anything over 13 feet will work pretty well.
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(although the “return per radial” drops
abdve 16).

Perhcps a good compromise is to
use four quarter-wave radials spaced
equally about the vertical radiator
(that's the method used on CB anten-
nas and other ground-plane units).

Finally, Fig. 3 shows the %-wave-
length vertical antenna. That form of
verfical typically has the lowest angle
of radiation (it is a real horizon kisser) of
all common verticals, and is thus a big
hit for the DX'er who lacks space. (Note:
A half-wavelength vertical also meets
that criteria. | recently bought a

—

ALUMINUM MAST

/(1 INCH OR GREATER)

12 FEET
11 INCHES

52-0HMS
COAX TO
TRANSCEIVER

TWO OR MORE #14-WIRE
RADIALS (12 FEET
11 INCHES EACH)

Fig. 2. The radials, for this quarier-
wavelength vertical for 17 meters can be
made from #14 wire.

Cushcraft R-4 and expect to review it in
nis column shortly—if the rain stops
long enough for me to erect it, that is).

Notice the dimensions of the %-
wavelength vertical shown in Fig. 3
fwhich are also given in Table 1). Does
anything seem familiar? Those lengths
gre also used on 40-meter and 20-
meter antennas! For example, the mid-
band Y%-wavelength antenna is 32.29-
feet long. That tength is also a Ye-wave-
length on 14.49 MHz (just outside the 20-
meter band), so it could be used on 20
meters if a series capacitor is used to
electrically shorten the antenna.

Similarly, 32.29 feet is also Va
wavelength on 7.247 MHz (40-mster
band).-It should be possible to build a
coaxially switched system that would
allow us to use the same 32-foot radi-
ator on three different bands. One pro-
posed solution is shown in Fig. 4. |
haven't tested it yet, but it is one possi-
ble approach for the activist fo try.

[ A
HEAVY DUTY
_— TUBING
>
32 FEET o
3.5 INCHES (=
52-OHMS
COAX TO
TRAN§CEIVER
L1
1.450H
e b
GROUND
OR V/a-
WAVE -~
RADIALS

Fig. 3. The 8-wavelength vertical antenna
typically has the lowest angle of radiation
of all common verticals, and is a big hit
among DX’ ers who lack space.

p—7r—
% 3 FEET POSITION USE

3.5 INCHES A 58 - A 17 - METERS
B /2 - % 20 - METERS
C '/a - A 40 - METERS

52-0HM

i | COAX TO

e TRANSCEIVER
r A |
]
i

B ANTENNA

| S1 © S TUNER S2
| o o :
| C _ _ SHIELDEDENCLOSURE_ _ C |

Fig. 4. Although untested (by the author),
this switching arrangement will let vou to
use a Vs-wavelength, 17-meter antenna on
the 17-, 20-, and 40-meter bands.

In building the %-wavelength ver-
tical, keep safety utmost in mind. First,
don’teven think of mounting the anten-
na anywhere near a power fine. If it falls
onto the line while you are erecting it,
then you will be killed (despite alleged
insulation on the line). Second, make
sure that you know where it will land if it
should fall—the damage caused could
be substantial. Finally, use heavy-gauge
tubing. Lightweight tubing won't stand
up to wind pressures.

Alas, we have come to the end of the
space allotted o us for this month. Until
next time, send your tips, comments, or
questions, for this column to Ham Radio,
Popular Electronics, 500-B Bi-County
Bivd., Farmingdale, NY 11735.
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FREE!

New Catalog of
Hard-To-Find
Precision Tools
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ANTIQUE RADIO
(Continued from page 83)

brand as a detector, So it was up to the
kit constructor to purchase the brand of
his choice. About all | can do is surmise
that at least some of the tubes are
probably original. For one thing, tubes
don't wear out that easily; for another,
all of the tubes in the set have the pear-
shaped bulbs typical of the era when
the set was released.

More Owner Modifications. The tun-
ing-capacitor modification wasnt the
only change made in the radio by its
old-time owner. Neatly mounted inside
the roomy cabinet, on the back and
side walls, are a variety of components
put there to accompiish various pur-
poses.

For example, there’s a porcelain knife
switch wired across the antenna and
ground terminals—making it possible
to bypass the radio and short the an-
tenna to ground during electrical
storms. Another assembly, consisting of
a turnbutton-type switch and two
phone jacks, was connected to the set’s
audio output. According to a hand-let-
fered instruction card mounted inside
the cabinet’s hinged lid, the jacks were
intended for headphones and a
speaker, and the switch was there to
choose between them.

its easy to understand the necessity
for that arrangement. The phones were
needed to hear weak signals, But once
meticulously tuned in, a signal might
well increase several fimes in strength.
(Automatic volume-control circuits
were still a few years in the future) Then
it would be capable of operating the
speaker at comfortable volume and, in
fact, might be uncomfortably loud in
the headphones. It wasimportantto be
able to switch back and forth between
the two kinds of reproducers with a min-
imum of hassle.

Like the battery radios that were its
close relatives, the AC. Super-Wasp
had no means for adjusting volume.
And the owner’s final modification
sought to rectify that problem. A rheo-
stat-and-knife-switch arrangement
mounted on the back wall of the cab-
inet was identified on the instruction
card as a volume control.

Eventhough | elected to getrid of the
crude band-spread arrangement, | in-
tend to keep all of these owner modi-
fications. The components are authen-
tic and were installed neatly. The work
was done in response to needs that

Ray's “mystery”" vard-sale find is actually
the fairly rare 1922-vintage Aeriola
Senior. I1 was made by Westinghouse, and
marketed by RCA.

were typical of the erq, and certainly
enhance operating convenience. I'll
have to recreate the method of wiring
the volume controlinto the circuit, since
it had been disconnected sometime in
the past. But | think that would be a
worth-while project.

Where Do We Go From Here? Before
reinstalling the front panel and the re-
paired tuning capacitor, | plan to give
the set a deep cleaning. And since
there are a lot of hard-to reach nooks
and crannies on the chassis, it's lucky
that the grime is in the form of easily-
removable dust. Even so, | expect fo

7 e
Here’s a look behind the Aeriola’s panel.
Note the rotating “tickler” (regeneration
control) coil tucked inside the left end of
the large RF tuning coil.

wear out a lot of Q-tips before I'm
through.

Another item | have fo take care of
before putting the set back together is
the repair and/or replacement of de-
fective wiring. The rubber insulation of
the hookup wire originally used in the
radio has become very brittle with age,
and a lot of it flaked off where | had to
disturb it during my earlier repairs. The
trick will be to find some replacement
wire that looks authentic (vinyl-covered
wire in bright primary colors just won't
do the job) and to install it without de-

AmericanRadioHictary Com

stroying the insulation on still more of
the original wire.

Both of those jobs are tedious, and
are likely to demand a lot of care and
patience. But attention to detail is what
radio restoration is all about, and you
cerfainly can't reverse 60-years” worth
of aging in five minutes!

Readers in Need. ALL. Jones (241
Cleveland Ave., Lynchburg, VA 24503) is
looking for service information and a
replacement belt for his Zenith receiver.
He's a middle-school Technoiogy Fdu-
cation teacher and is restoring the ra-
dio as a ciass project. Unfortunately, AL
hasn't been able to locate the model
number of the set, only the serial
number.

Isn't it ironic that many manufacturers
engraved set serial numbers, which
have very little importance to us now,
on permanent metal fags—while en-
trusting the all-important model
number to a flimsy paper label, or
some other equally fragile medium?
Here's a hint, AL., look for a fading sten-
ciled code number on the rear apron
of the chassis just above the antenna-
ground terminai strip.

From the tube lineup that AL. sent
along (6J5, 6H6, 6F5, 6K7 (2), 6L7, 6F6,
and 5Y4) and the fact that the set has
an electric dial-drive motor, I'd say that
the radio is a Model 95262, or some-
thing that is very similar to that set. I'd
like to tell you that | know this from my
encyclopedic knowledge of set
layouts and model numbers, but, as it
happens, reader Frank De Stasi wrote
me about his 95262 (see January, 1989
issue) and enclosed a schematic di-
agram.,

Since | have that schematic in my
possession, I'm going to send it fo to
A.L along with Frank’s address. Maybe
they can compare notes. Once the
correct model number is established,
Antique Electronic Supply (688 W. First
St.. Tempe, AZ 85281) should be able to
supply the correct belt.

Time for just one more item before
we finish up for this time. Theodore J.
Krainski (29 Raritan Ave., South River,
NJ 08882) would like to purchase a
nice Echophone EC-1in good running
order. Contact him directly if you think
you can help him out.

Bye for this Month. in the meantime,
I'd like to hear from you! Address your
correspondence to Antique Radio,
Popular Electronics, 500-B Bi-County
Blvd., Farmingdale, NY 11735.



BL!NKING LICENSE-PLATE
(Cantinued from page 76)

through a flat, 6-conductor, ribbon ca-
ble, like that used for the interconnec-
fions between computers and their
pefipherals. However, telephone hook-
up wire orany small-gauge wire can be
used since the circuit draws very little
cugrent.

The author chose ribbon cable be-
cause it lays flat and allows the frunk to
clase without pinching. The color co-
ded wires help with the final wiring cf
the cable to the circuit board. The end
of the ribbon cable is held securely to
the bezel with a liberal amount of sil-
ican compound.

Ribbon cable is available locally
through various outlets (such as Radio
Shfick). The cable, which comes in 25-
and 34-conductor configurations, can
be split to provide the 6-conductor ca-
ble required,

Five of the cable’s conductors go to
the lamps, which are mounted on the
license-plate holder, and the remain-
ing wire connects to the +12-volt
source through F1. Each lamp wire con-
nacts 1o one set of lamps. The lamps
are not mounted to the license-plate
halder in side-by-side pairs, but instecd
are separated as shown in Fig. 4. The
ddished line between lamps indicare
pairs, and shows their location on the
license-plate holder in relation to one
another.

Heavy 18-gauge automotive wire
was used in the author’s prototype to
feed power to the circuit. That type of
wire was chosen for the power leads
(ground and the fused +V wires) be-
cause the author decided to make the
connections to the brake-light power
leads through small crimp-type “tap-in”
cpnnectors, which eliminated the need
T(? actually splice into the brake-light
wires. That type of connector is avail-
able from Radio Shack (in packages of
10) and other eiectronic supply stores.

The fused +V lead from the circuit
board is connected to the positive
kirake-light lead inside the trunk
through a tap-in connector. Simply po-
sition the fused wire from the circuit next
10 the brake-light wire and squeeze ihe
tap-in connector around both; then
fold the hold-down clip of the con-
nector around the tap-in.

Once the tap has been made, use a
voltmeter to determine whether + 12
volts is being fed to the circuit when the
brake pedal is depressed. As for the
ground wire, it can be connected to

3dg {
The finished project is shown here. All
components, except for the lamps, are
housed in a small plastic project box.
Heavy, 18-gauge wires connect the circuit
to the power source, and flat ribbon cable
connects the lamps 1o the circuit board.

the auto’s chassis, or to the black
ground lead atthe brake light (if there is
one) using a second tap-in connector.

Troubleshooting. Once the circuit is
under power, the lights on the bezel
should start blinking immediately. If they
do not, several things should be check-
ed. Of course, a voltmeter must be con-
nected to the power-supply pins of the
IC’s to verify that they are getting the
correctpower. Forthe 4017, pin16is +V
and pin 8 is ground; for the 555, +V is
pin 8 and ground is pin 1.

Alogic probe can be placed on pin
3 of the timer to verify that clock pulses
are being sent to the 4017. The rate
should be fairly fast and the high and
low transitions should be clear. If not,
either R2 must be adjusted, or the value
of R1 (connected to pin 7 of U2) may
need to be reduced.

The Blinking License-Plate Holder is a
great lite project to show off your true
genius, since it will be seen by every-
one. Both my kids want one for their
cars, and | expect orders to be pouring
in from the neighbors anytime now. ll
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SHORTWAVE CONVERTER
(Gontinued from page 44)

Adjustment. After assembling the HPS
Clonverter, set it up as diagrammed in
Fig. 4, power up the system, turn the
gain control to maximum, and tune-in
a shortwave station near the middle of
the band. Then adjust the tuning slug in
T# for the strongest (loudest) signal.
Once adjusted, T1 is broad enough to
cover the whole band.

Next, calibrate the dial. There are sev-

eral ways to do that. | used a calibrated

rover on. The ONIOFF switch

bypasses the converter for normal AM
pperation of the receiver, and the

GAIN knob controls the amount of
antenna signal delivered to the converter.

g TONE UME
POWER . J
TONING M5 e 1¢ 0 B3 MH2

A custom-made diul scale is the finishing
rouch: manually tune the receiver (o
pull in signals on the 10-MHz band

and mark them off on the scale.

signal generator to make my own dial
markings. Alternatively, you can just
fune in shortwave stations and wait for
them to announce their frequencies.
Also, you can tune in AM broadcasters
without the converter, then add the
crystal frequency to the frequency of
the AM station.

Other Considerations. If your radio is
digitally tuned, you face a challenge.
Digital radios can only tune to multiples
of 10 kHz (1000, 1010, 1020, etfc), while
many shortwave broadcasters are on
multiples of 5 kHz (9.575, 9.915, etfc).
Figure & shows a possible solution: use
two crystals in the converter, 5-kHz
apart, and choose between them with
an SPST switch (S2). That will allow you to
tune in 5-kHz increments.

PIGEON POINT LIGHTHOUSE. SAN MATEO COUNTY, CA

PRESERVATION
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Planning on restoring a
house, saving a landmark,

reviving your neighborhood?
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architectural heritage. Join
the National Trust for
Historic Preservation.

Make preservation a
blueprint for the future.
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National Trust

for Historic Preservation
Department PA
1785 Massachusetts Ave., N.W.
Washington, D.C. 20036
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DIGITAL COURSE
(Confinued from page 81)

probe will test. Most probes can test
both TTL and CMOS circuits, and so can
work with a range of power-supply volt-
ages.

When the tip of a probe is placed in
contact with a point of interest, light-
emitting diodes on the probe indicate
whether the point being monitored is at
a logic high, a logic low, or pulsing.
Some probes use sound to signal the
condition of a point.

Many logic probes have a pulse-
stretcher or memory mode, which al-
lows the probe to stretch pulses that
occur too quickly for an LED or the
human eye to respond to. For example,
a single low-going 1-microsecond
pulse is too short in duration to cause a
visible flash of the LED indicator. Some
probes can respond to pulses of 0.25
microsecond or iess in the pulse or
memory mode.

Vee
k
AR5 < 3
100K 3 o LOGIC PROBE

M1

e

Fig. 7. Connect a 100,000-0hm
potentiometer, a voltmeter, and a logic
probe as shown here to observe the
voltage level at which the probe changes
to a high or a low.

A logic pulser, on the other hand is
essentially a pulse generator. inits man-
ual mode, it generates a logic low fol-
lowed by a logic high each time its
trigger switch is depressed. Logic
probes often have a continuous mode
inwhich they generate atrain (series) of
pulses at a rate that depends on the
pulser you are using. The device is ca-
pable of sourcing or sinking sufficient
current to override IC outputs in either
the logic-high or logic-low state.

Getting to Work. In this exercise we'll
use a DIP switch to function as the gat-
ing (logic) circuit, and the regulated 5-
volt power supply that you buitt in the
first exercise (Popular Electronics, June
1989) to serve as the voltage source.
You will also need a logic probe. Most
logic probes have a TTL/ICMOS switch; it
should be set to the TTL position for this
exercise. (The TTL operational mode
has been chosen because our power-
supply output is regulated to +5 volts,

In this experiment, a multi-position DIP switch is used to demonstrate the operation of
logic circuits. A multiturn potentiometer can be used to show the operational
characteristics of a logic probe. When monitoring the voltage across the wiper of the
potentiometer, note the voltage levels at which the probe indicates a high or low.

A logic probe (1op) and a logic pulser
(bottom) are the most useful pieces of
equipment to have around when trouble-
shooting low-speed logic circuits. The probe
shown here can test both main families of
logic and comes with switch-selectable
pulse stretching. The pulser shown here can
send out single or multiple pulses.

which is the operating voltage for TTL
circuits) If your probe has a normal/
memory (normal/pulse) switch, set it to
the normal position.

Connect the red lead of the logic
probe to V. (the supply’s positive bus)
and connect the black lead to ground
on the 5-volt power supply. You can ver-
ify that the probe is properly connected
to the circuit by first touching the probe
tip to the +V bus, and then to the
ground bus, while observing the LED in-
dicators.

Now that the probe is set to deal with
the signal level that we'll be using,
place the DIP switch on the bread-
board. Run a resistor between the
positive supply and one side of each
switch (see Fig. 6). Use small jumper
wires to connect the unused sides of
the switches to ground and apply
power.

AmericanRadioHistory Com

The Digital Microprocessor Course is
reprinted here with the permission of the
Electronic Industries Association/
Consumer Electronic Group (EIA/CEG).
The complete parts kit is available from
EIA/CEG. For further informatin, contact
EIA/CEG Product Services Department,
1722 Eye Street, NW, Suite 200,
Washington, DC 20006; or call
202/457-4986.

Close every other switch and you'll
be ready to test for highs and lows. Use
the probe to check the logic level pres-
ent at each junction between a switch
and its resistor (points A, B, C, and D in
Fig. 6). The probe should show a high for
each open switch and a low for each
closed switch.

Next furn off the power, discharge the
capacitors and breadboard a 100,000-
ohm potentiometer, a voltmeter, and a
logic probe to form a circuit like that
shown in Fig. 7. Apply power to the cir-
cuit. Assuming that the potentiometer is
initially adjusted to its minimum resis-
tance setting, slowly increase the resis-
tance of (thereby increasing the
voltage drop across) the potentiome-
ter. Record the voltages at which the
logic probe indicates a logic low and a
logic high.

Do some experimenting and see
what observations you can make. Try
making the switch equivalents of the
AND, OR, and inverting gates.




SCANNER SCENE
(anﬁnued from page 90)

these split frequencies that it's good to
understand this simple, yet universally
confusing, quirk of many scanners.

For those who have written to ask if
we ican supply information on restoring
thel missing cellular frequencies in the
Uniden Bearcat BC-200/205XLT scan-
nef, it is now available. There’s no
charge for the data sheet, but we ask
that those who want a copy please en-
clcse a self-addressed, stamped (U.S.
25-cent) return envelope with the re-
quest. Be sure to specify that you wart
the BC-200/205XLT information. Use the
address at the end of the column.

Odd Things on the Bands Depart-
ment. If your scanner picks up com-
puter-like transmissions in the UHF band,
it just might be one of the new wireless
modems now on the market. These scrt
of cordiess telephones for computers
can be used, for instance, between a

- computer in an office and hand-held,
vehicular, or fixed-location computers
in factories, warehouses, and othar
lcrge areas. Aimost 1,300 wireless-re-
mote units can be in contact with the
"home” computer through those wire-
less modems via simplex, half duplex, or
full duplex.

The fransmitter puts out up to 2 watfs,
ASCIl mode, and operates in the 450-
o 470-MHz band. Mobiles and porta-
tles can operate in the 406- to 512-MHz
biand with two data channels. Data is
sent (factory selectable) at 1200 to 960
baud. This could offer some interesting
High-tech monitoring possibilities.

People in the San Francisco area with
radio-controlled garage doors found
their control circuits had gone dead
recently. That's because those devices
operate in the 308- to 312-MHz band
and they were being jammed by area
U.S. Navy operations on 311.6 MHz. It
wasn't intentional, but the powerful
USN. transmitter atop Mount Diablo
was accused of “burning out” a
number of openers-—to the chagrin of
suburbanites in the Bay Areaq. Life gets
more complex each day.

We are always pleased to hear from
bur readers with questions, suggestions,
helpful hints, and what-have-you about

/HF/UHF communications. Qur address
is: Scanner Scene, Popular Electronics,
500-B Bi-County Bivd,, Farmingdale, NY
11735. And be sure to tune in next
month, “same time same station,” for
some more scanner-related news.

i
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NEW AGE FOR RADIO
(Conftinued from page 41)

ALL HOME

el imny

Radio Data Svstem equipment can page
you and even tell you who you must call.
Of course, that feature could be either
good or bad!

broadcast stations and even some new
networks. RDS should make it much
edasier to locate and keep tuned to a
particular program, station, or network
service during the transition period.

By the end of 1987 the BBC already
had five basic RDS features in place on
all of its network and local FM stations
throughout England, and expected to
convert its stations in Northern Ireland,
Wales, and Scotland before the end of
1989.

If RDS comes to this country, it is ex-
pectedto be of benefit to motorists if for
no other reason than it will free them
from a lot of radio-fiddling while driving,
and that may even reduce the number
of accidents somewhat, The Radio
Data System looks as though it will bring
a bright new age to good old radio. I

FINANCE SOFTWARE
(Continued from page 79}

spreadsheet format. (That format is also
used by other software packages)

FastBucks. This program provides a
capable, although somewhat awk-
ward, system for maintaining a check
register for one or more accounts. Like
MYM and Quicken, FB lets you create
checking, savings, credit-card, and
cash accounts. Further, it has several
financial calculators that, like those in
MYM, allow you to postulate “what if” in
various financial scenarios.

Aunique feature is the program’s “re-
cursive budget model” that lets you al-
locate various amounts to various
categories; FB then allocates excessive
amounts on a pro-rated basis, so that
larger categories will get a larger
chunk of the excess. The automatic pro-
rating is simpler than, say, creating a
budget in a spreadsheet and manually
adjusting amounts until all funds are al-
located in a satisfactory manner.

However, the data entry screen for
check-writing is awkward to use, al-
though it has improved over the pre-

_ Account Hﬂnager )

e

. === Account Balances
S Cash Flou Report

FastBucks Home Finance Progran

Uersion 4.02

Serial Number 0000000000

Hone Budget Hodel

Select item with Cursor Keys or Alphanuneric Key,then hit RETURN
FastBucks’ main menu links you to the Account Manager, Reports, Utilities, the Home

Budget Model, and the Financial Calculators.

Your bdudget for
discretionary “monthly”

the first round totaled $

income of § 1270.00. The difference

1150.00. This compares to a
120.09

has been prorated over all variable expense accounts.

Food/Beverages Clothing
Barber/Beauty

Water

Gasolines0il
Pentist

School Supplies
Sports
Entertainnent
Child Care
Contributions

Physician
110.43
Theater

Hobbies

Hone Maintenancz
Electricity
futo Haintemancz

Fanily Allouwance

Magazines/Books
Vactn Savings

S

11.04
95.22
110.43

55.22 Dry Cleaning

110.43 Heating Fuel

55.22 Telephone

55.22 ParkingsTolls

22.09 Drugs/Sundries

55.22 Lunch Allouance
Restaurants

55.22 Sitters

110.43 Other Savings
Other Expenses

33.13
14.17

116.43

FastBucks' Budget Model: You can allocate and re-allocate expenses in several rounds,
each time varying the amounts in each category. The program will then distribute the
excess (or shortfall) to all categories on a prorated basis.

vious version. In addition, the program
can't print checks. Also, whereas both
MYM and Quicken allow you to create
budget categories on the fly, FB only
allows you to create and delete them
from the main menu.

On the plus side, FB has a versatile
system for graphically displaying the in-
formation you enter. One screen shows
abar graph of expense categories; you
use the left and right arrow keys to
move a pointer along the horizontal
axis and a legend appears at the bot-
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tom of the screen indicating the mean-
ing and the exact amount of the
current bar.

Conclusions. in general, Quicken is
the easiest to use, and Managing Your
Money (MYM]) is the most powerful. Fast-
Bucks provides quite a few more func-
ficns than Quicken, but not as many as
MYM, and FastBucks' user interface is
the weakest of the three. However, you
might want to try FastBucks before lay-
ing out any serious cash.



Y Reasons Why TAB Is Your
Source for Electronics

= HOME &5 [
REMOTE CONTRO
AYTOMATION PROJELT!
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INEXPENSIVE

1. |

ROBOTICS PROJECTS ELECTRONIC
©c
PRACTICAL
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@ Buy Both and Save (#5350C) — Yours for only $24.45!
62 Home Remote Control and Automation Projects

by D. Horn. 280 pp., 222 ilius.

. The Robot Builder’s Bonanza: 99 Inexpensive Robotics

Projects by G. McComb. 352 pp., 283 illus.

@l 500 Electronic IC Circuits with Practical Applications
by J. Whitson. Scores of practical uses for IC circuits.

352 pp., 600 + illus., #2920H, $29.95

‘B Encyclopedia of Electronic Circuits—Vol. 2

by R. Graf. 700 + circuits. 744 pp., 728 illus. #3138P, $29.95

The TAB Electronics

e A e

B Build Your Own 80386 and Save a Bundle

by A. Pilgrim. Get power and efficiency at a down-to-earth price!

232 pp., 84 illus. #3131M, $24.95

8 Troubleshooting and Repairing the New Computers

by A. Margolis. Save hundreds of dollars in repair costs!

416 pp., 350 illus.#2809H, $27.95

8 Save $10 on the Set (#5300C)— Yours for $33.90!

Pass the Associate and Journeyman Exams with Flying Colors!
The CET Exam Book—2nd Ed. by D. Glass and R. Crow.
The CET Study Guide—2nd Ed. by S. Wilson.

8l Basic Electronics Course—2nd Ed. by N. Crowhurst. Master the
funndamentals and prepare for the future! 400 pp., 347 ilius., #2613H, $24.95
B How to Read Electronic Circuit Diagrams—2nd Ed.

by R. Brown, P. Lawrence, and J. Whitson. Become proficient in the *‘language”
of modern circuitry! 224 pp., 213 ilius., #2880H, $20.95
B How to Test Almost Everything Electronic—2nd Ed.

How tc Read
Electronk Circuit

by J. Darr and D. Horn. An outstanding bestseller, over 35,000 copies sold! H
180 pp., 138 illus., #2925H, $16.95
W44 Power Supplies for Your Electronics Projects

by R. Traister and J. Mayo. Find the simpie or advanced circuits you need for

all your project designs! 220 pp., 208 Hlius., #2922H, $24.95

Beyond the
Transistor

138 Glectranicr Projects

44
Mow to Test 4 ’
Almest Everything Power Supplies
Glectrontc Electronic Projects

1o e
T F e 3 e ot et . e

@ Troubleshooting and Repairing VCRs

by G. McComb. Save money making your own VCR repairs! 336 pp., 200 illus.

#2960H, $26.95
M Build Your Own Universal Interface

by B. Chubb. Use your computer to control almost anything! 285 pp., 224 itius.

#3122H, $27.95
W The Master Handbook of IC Circuits—2nd Ed.

by D. Horn. Build 979 different circuits using 200 + popular ICs! 544 pp., 960 itius.

#3185H, $34.95
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B Customize Your Home Entertainment System

by S. Sokolowski. Build audio and video enhancements with
22 inexpensive projects! 288 pp., 100 itius. #3234H, $24.95

B The 8088 Project Book by R. Grossblatt.

Design and construct an 8088 computer and 17 hardware and
software enhancements! 256 pp., 125 ilius. #3171H, $27.95

B The Laser Cookbook

by G. McComb. 88 inexpensive, fun-filled and useful projects!
407 pp., 361 illus. #3090H, $25.95

B Beyond the Transistor: 133 Electronics Projects
by R. Turner and B. Rutherford. Make the most of semiconductors—
no experience necessary! 240 pp., 173 ilius., #2887H, $16.95

[== ==
[ 4 The Master ;

1 Handbook of
¢ IC Circuits |

| TO ORDER, Call Toll Free: 1-800-822-8158

(in PA and AK call direct 1-717-794-2191) or mail coupon to:
TAB BOOKS Inc., Blue Ridge Summit, PA 17294-0840

Please send me the book(s) below.

No. Price No. _Price

No. Price _ No. _Price.

PA, NY, and ME residents add applicable sales tax {in Canada add $5.00 shipping
& handling.)

[ Check or money, order enciosed {(made payable to TAB BOOKS Inc.)
Charge my [ VISA O MasterCard [ American Express

Acct. No. __Exp.

Signature S

Name L e —

Address___
City_
State/Zip -
SATISFACTION GUARANTEED—If you are not completeiy satisfied,

T e

£

return the books for a complete refund. PEBY l
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POPULAR ELECTRONICS
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CIRCUIT CIRCUS
{Continued from page 85)

When 54 is pressed, the positive sup-
ply is connected to both R7 and R8
through isolation diodes D1 and D2,
causing both oscillators to operate. A
narrow, fast-rising positive pulse is de-
veloped at B1 of both Q1 and Q2 for
each cycle of operation. Transistors Q3
and Q4 serve as a simple audio mixer,
which is used to combine the pulses
from each oscillator. The mixed signal at
the collectors of Q3 and Q4 is coupled
through Ré 1o the base of Q5, which
amplifies and drives an 8-ohm speaker,
SPKRA1.

The resistor values (R7-R22) for deter-
mining the oscillators operating fre-
quency should be selected in pairs to
generate the dual-tone drone of the
bagpipe, and should be values rang-
ing between 3.3k and 33k. A good mu-
sical ear or frequency counter will be
helpfulin selecting the resistors and tun-
ing the instrument. The sixteen resistors,
R7-R22, can be replaced with the
same number of miniature trimmer po-
tentiometers to simplify the tuning.

Switches, $2 and S3 are used to re-
duce the oscillator's frequency by
about one-half, when closed, to pro-
duce a new group of tones. The circuit
is not critical and can be assembled on
perfboard or a printed-circuit board of
your own design and housed in a suit-
able plastic or wood enclosure. The se-
lection or building of a special
enclosure can turn this simple circuit
into a very special project of which you
can be proud.

3-in-1 Test Set. Our third circuit is
actually a three-in-one Test Set de-
signed around a 4049 hex inverter/buff-
er. See Fig. 3. Two inverters (from that six-
inverter unit} are used in a dual-fre-
quency signal-injector circuit, another
inverter is used as a logic probe, and
the remaining three inverters are used
as a sensitive dual-input, audio-signat
fracer.

The signal-injector portion of the
Three-in-One Test Set consists of gates
U1-a and U1-b, which are configured as
a two-frequency, pulse-generator cir-
cuit. Under normal conditions, the gen-
erator’s output frequency is around 10
kHz, but when S2 is closed, the output
frequency drops to about 100 Hz. For
higher frequencies decrease the val-
ues of C1 and C2 and for lower fre-
quencies increase the capacitor
values. Both AC and DC outputs are
offered.

- —i¢ —o7" o +BV
F + D1 $1
1N4001
oc
SR2 c1 SIGNAL
$400 A c3 OUTPUT
€2 22
R o015 % AC,
52 I—c
LOGIC
INPUT
SIGNAL

IN

1/6 4049

1/6 4048 1/6 4048 B2)

Fig. 4. The 3-in-1 Test Set combines three of the most useful test instruments—a signal
injector, a logic probe, and an audio signal tracer. The signal tracer has two inputs that
allow it to accept two signal levels; the one you use depends upon the magnitude of the

signal injected into the circuit.

B B e g N S

v SEMICONDUCTORS

LH—449 hex inverting buffer
integrated circuit

D IN400L silicon diode

LED. LED2—any color LED

RESISTORS

(AL resistory are Yeowatt, 5% unats.)
Rl—33-0hm

R2, R3—470-0hm

R4—T-megahmm

B S T00, CO0-ohm

R [(-megohm

CAPACITORS
Ol C5—01-pl ceramic-dise

B s u T ¥ Mg bl MBI

R g

Ry S et

E:3

ERLARI Y

The logic-probe portion of the circuit
is made up of U1-c, and a couple of
LED’, which are used to indicate the
“high” or “low" logic state by turning on
an LED. When a logic high is applied to
the input of U1-c, the output of the inver-
ter goes low. The low output of U1-c
reverse biases LED2, so it remains oOff.
That low output also forward biases

W G

PARTS LIST FOR THE 3-IN-1 TEST SET

B
et Ssve

TR RNE @ *Zé:{, #
i sk

C— 001 5-pFE ceramic-dise
C3—0h 2 2-pF mylar or stmilar
CA— 01-uF ceramic-disc
ChH——47-ph 16-WVEC, electiolytic

e

ADDITIONAL PARTS AND MATERIALS

Sl—togple or slide power switch

52— normally open push-button switch

BZl—Piezo sounder e¢lement without
internal driver.

Printed-circuil or petfboand materials,
eficlosure, [C sockets, 4 "AAAT
batieries and battery holder, wire, %
solder, hardware, etc.

T & 2 ‘é
E T o T

LED1, causing it to light. But when a logic
low is presented U1-c’s input, the situa-
tion is reversed, so that LED2 lights and
LED1 goes dark. Resistors R2 and R3 limit
the current flow through the LED' to
about 10 mA.

The audio-signal fracer portion of the
circuit is made up of U1’s three remain-
ing inverters (U1-d through U1-f), which




arz configured as alinear audio-ampli-
fiei that is used to increase the input
signal level by a factor of 10 or 100. The
amplified output signal feeds a mini-
ature piezo element for audible detec-
fion.

The cost of parts for this multi-pur-
pase tester should be less than five dol-
lars without drawing from your junkbox,
and far less if you do. The method of
canstruction is your choice (perfboard
or a printed-circuit board), but which-
ever method is used, keep the leads
shiort and the layout neat.

Simple VCO. Our lost circuit, see Fig. 4,
places a 555 into service as an ultra-
simple, voltage-controlled oscillator
(MCO). The output frequency of the
VCO (U1) varies inversely with the input
voltage. With a 1-volt input, the os-
clliator’s output frequency is about 1500
Hz, and with a 5-volt input, the output
frequency of the oscillator drops to
around 300 Hz.

The output frequency range of U1
can be altered by varying the values of
C1, R2, and R3. Increasing the value of
any of those three components will
lower the oscillator frequency, and de-

¥
L C2
= 4
$R2
>
fout S FLLLS 12 four
Q B
e 4 |8 4 —T
3 L vz P
1/2 7473
U1 $R3  |FLIP-FLOP
555 €K
5] osc/ |6 5
TIMER LK
2
1 T
RI .l. Cl _l.
K = .zzT =
RN =

Fig. 3. In this circuit, a 555 oscillator/
timer is used as a simple VCO. The signal
produced by the VCO is fed to U2 (half of
a 7473 dual TTL flip-flop), which provides
a square-wave output that varies at half
the input frequency.

creasing any of those values will cause
the frequency to rise.

The output-waveform symmetry suf-
fers as the frequency varies from one
extreme tfo the other. At the highest fre-
quency, the waveform is almost equally

PARTS LIST FOR THE
SIMPLE VCO

LH—=553 oscillator'timer, integrated
circuit

U2-T473 dual TTL LK flip flop.
integrated circui

Ri, R3—1000-0hm, Y-walt, 5% resistor

R2—10 000-0hm , Vi-watt, 3% resislor

Cl—22-mul mylar capacitor

C2d47-pF 16-WVDC, electrolytic
capacitor

ADDITIONAL PARTS AND MATERIALS

Printed-circuit or perfboard materials,
enclosune, IC sockets, S-volt power
source, wine, solder, hardware, ele.

divided. But as the frequency drops, the
output of the circuit turns into a narrow
pulse.

If a symmetrical waveform is re-
quired, add the second IC, U2 (half of a
7473P dual TTIL JK flip-flop) to the os-
cillator circuit.

However, there’s one catch: The sig-
nal frequency output by U2 is only one-
half of whats going in. To overcome
that deficiency just double the frequen-
¢y of the VCO and the problem will be
solved.

TAPPED COIL RADIO
{Continued from page 36)

fo the first coil-tap terminal. If you have
designed a radio similar to the one in
the photograph, that will be the termi-
nal on the far left, Attach another wire
to the stator (stationary plates) of C1
and connect it to the last (the ninth)
coil-tap terminal; that should be the ter-
minal on the far right.

Now run a wire from the other ear-
phone terminal 1o the cathode of the
germanium diode, D1. Run ancther
short piece of wire from the first coil-tap
terminal to the ground terminail.

Locate your RF coil and attach it to
the baseboard with 2 screws pushed
through 2 small holes made on the un-
derside of the cardboard tube. Be very
careful notto damage the windings on
the coil when you make those holes.
The twisted taps should be situated on
the top:side of the tube.

Now, one by one, solder each coil-
tap lead wire to the appropriate coil-
tap terminal on the baseboard. Make
certain that the sequence of coil-tap
terminal connections corresponds to
the sequence of twisted taps on top of
the coil. The length of the lead wires
should be tfrimmed as you go along.

Complete the radio by attaching
one end of a 6-inch piece of hook-up
wire to the antenna terminal and the
other end to a small alligator clip. Now
attach one end of another 6-inch
piece of hook-up wire to the anode of
D1 and another small alligator clip to
the other end. The clips provide a se-
cure means of connection 1o the coil-
tap terminals, and the screws provide a
nice place to putthe clips (see Photo 7).

Operation. There is no space left here
for a detailed discussion of antenna
systems and ground sources. And any-
way, you're probably anxious to try out
your new crystal radio. So, go to if!

Attach a wire 1o the ground terminal
of the radio and connect it to a water
pipe or a metal water faucet—the one
over the kitchen sink, for example. Ob-
tain a long piece of wire and attach it
o the antenna terminal. Hang the an-
tenna wire over a nearby door. If you
live in or near a big city, such an indoor
antenna will work quite well, although a
simple outdoor antenna will work even
better.

Now, hook up the earphone, and
place the alligator clip connected to
D1 on coil-tap terminal number @. Place
the other clip (the one connected to

AmericanRadioHistornv-Com

the antenna wire) on coil-tap terminal
number 1 or 2. Adjust C1 a bit and you
should hear a good, clear signal. Move
the antenna clip over to the other coil-
tap terminals. Then try moving the other
clip. Every time you move the alligator
clips, you are changing the inductance
of the coil. Now go back and adjust C1.
The number of inductor-capacitor
combinations is very large, and the
Clarity and variety of the signals you
receive may surprise you.

Discovering More. For more informa-
fion on projects and experiments with
crystal radios, see All About Crystal Sets,
by Charles Green (Allabout Books, Fre-
mont, CA) and Radios That Work For
Free, by K. E. Edwards (Hope and Allen,
Grants Pass, OR), both available from
Yeary Communications (see Parts List).
For more on the history of crystal sets
and other early radio receivers, see The
Cat’s Whisker, by Jonathan Hill (Oresko
Books, London) and Early Radio Wave
Detectors, by V. J. Phillips (Peter Per-
egrinus, London). For more on the Col-
lins experiment, see “The Effect Of
Electric Waves On The Human Brain,” by
A.ECollins, published in Electrical World
And Engineer, Volume 39, Number 8,
February 22, 1902, pp. 335-338.

6861 H390L00
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ELECTRONICS MARKET PLACE

FOR SALE

DESCRAMBLERS. All brands. Special: Jerrold
combo 400 and SB3 $165. Complete cable de-
scrambler kit $39.00. Complete satellite de-
scrambler kit $45.00. Free catalog. MJH INDUS-
TRY, Box 531, Bronx, NY 10461-0531.

CABLE descrambler liquidation. Major makes
and models available. Industry pricing! (Example:
Hamlin Combo’s, $44 each... minimum 10 orders).
Dealers only! Call WEST COAST ELEC-
TRONICS, (818) 709-1758.

LISTEN to the world! Huge catalog of shortwave
receivers, antennas, acessories, plus radioteletype
and facsimile decoding equipment. Send $1 to: UNi-
VERSAL RADIO, 1280 Aida Drive, Dept. PE, Rey-
noldsburg, OH 43068.

CB RADIO OWNERS!

We specialize in awide variety of technical information, parts and
services for CB radios. 10-Meter and FM conversion kits, repair

books, plans, high-performance accessories. Thousands of
satisfied customer since 1976! Cataiog §2.

CBC INTERNATIONAL
P.0. BOX 31500PE, PHOENIX, AZ 85046

SURPLUS ELECTRONICS. New giant wholesale
catalog. Hundreds of incredible bargains. $2.Box
840, Champlain, NY 12919.

LASER Listener Il, other projects. Surveillance,
descrambling, false identitication, information.
Plans, kits, other strange stuff. Informational pack-
age $3.00 refundable. DIRIJO/BOND ELEC-
TRONICS, Box 212, Lowell, NC 28098.

ENGINEERING software, PC/MSDQS. Hob-
byists — students — engineers. Circuit de-
sign, FFT analysis, mathematics, logic
simulation, circuit analysis. Free catalog,
(614) 491-0832, BSOFT SOFTWARE, 444
Colton Rd., Columbus, OH 43207.

CONTROLLERS Z80 based systems. Write
CUSTOM COMPUTER APPLICATIONS, 22639
Rosedale Street, St. Clair Shores, MI 48080.

ROOM survelilance telephone, $175.00. Monitor
room or telephone conversations. Range un-
limited. 1 (800) 633-8277. Catalog $3.00. LISTEN

FLOOD your mailbox! You get 100's of radio & elec-
tronic & computer specialty catalogs. Send $10 with
your name & address to: ELECTRONIC LIST SER-

ELECTRONICS, 603 Elgin, Muskogee, OK 74401. VICE, PO Box 1683, Brookline, MA 02146.

NEW HE NE
~ LASER TUBES $35

Dealer Inquiries Invited.
Free Catalog!

MEREDITH INSTRUMENTS: 6403 N. 59th Ave.
Glendale, AZ 85301  (602) 9349387

‘‘The Source for Laser Surplus’’

CABLE TV Boxes. Jerrold, Scientific Atlanta com-
bo's $150. Call (314) 474-5656 or write 3309 Lance,
Columbia, MO 65202.

LASER components! New surplus tubes, power
supplies, optics. Build a working laser for under
$75.00. Free plans with order. $1.00 (refundable)
brings list. FUNDSERY, 1546A Peaceful Lane,

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Popular Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $11.00.

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale

() Education/Instruction () Wanted () Satellite Television

{

Special Category: $11.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15 ($23.25)
16 ($24.80) 17 ($26.35) 18 ($27.90) 19 ($29.45) 20 ($31.00)
21 ($32.55) 22(334.10)  23(3$35.65) 24 ($37.20) 25 ($38.75)
26 ($40.30) 27 ($41.85) 28 ($43.40) 29 ($44.95) 30 ($46.50)
31 ($48.05) 32 ($49.60) 33 ($51.15) 34 ($52.70) 35 (354.25)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information {Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/

SIGNATURE

PRINT NAME

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$1.55 per word prepaid {no charge for ZIP code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues within one year; 10% discount for 12 issues within one year if prepaid. NON-COMMERCIAL RATE:
(for individuals who want to buy or sell a personal item) $1.25 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 30¢

AL GG per word additional, Entire ad in boldface, $1.85 per word. TINT SCREEN BEHIND ENTIRE AD: $1.90 per

= LONG play cassette recorders, accessories, word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $2.25 per word. EXPANDED

O lowest prices. Free brochure. PRODUCTIVE TYPE AD: $2.05 per word prepaid. Entire ad in boldface, $2.45 per word. TINT SCREEN BEHIND ENTIRE

P—: PRODUCTS, Box 930024, Norcross, GA 30093. EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND$ENTIRE EXPANDE\’? TYPE AD PLUS
ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 2v4"—$175.00; 2" x 2¥s—$350.00; 3" x 2Va"—

Eu) CA_BLETV converters and des,cramblers bar- $525.00. General Information: Frequency rates and prepayment discounts are available. ALL COPY

D gan headquarters: Zenith, Scientific Atlanta, guadggT TO PUBLISHERS APPROVAé.. ADVEEFS!TISEMENTS USI|NG P,g. BOX éooness vgg.sL RJS[T)

i E ACCEPTED UNTIL ADVERTISER SUPPLI PUBLISHER WITH PERMANENT ADDR

x Tocom, Hamlin combo w/remote $130. Oak PHONE NUMBER. Copy to be in our hands on the 15th of the fourth month preceding the date of

< M358 $60. Jerrold 400-DRX3DIC w/remote issue (i.e.; Sept. issue copy must be received by May 15th). When normal closing date falls on

S  $134. Visa-M/C-COD. Call now (415) Saturday, Sunday or Holiday, issue closes on preceding work day. Send for the classified brochure.

a 84- Circle Number 49 on the Free Information Card.

% 584-1627.

il
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PLANS & KITS

BUILD this five-digit panel meter and square wave
generator including an ohms, capacitance and fre-
quency meter. Detailed instructions $2.50. BAG-
MALL ELECTRONICS, 179 May, Fairfield, CT
0£430.

ELECTRONIC kits! Transmitters! Recorders!
Phone devices! Bug detectors! Surveillance items!
Mare! Catalog $1.00: XANDI ELECTRONICS, Box
75R47, 32GG, Tempe AZ 85285-5647.

TUBES - 2000 TYPES
DISCOUNT PRICES!

Early, hard-to-find, and modern tubes.
Also transformers, capacitors and
parts for tube equipment. Send $2.00
for 24 page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY

688 W. First St.eTempe, AZ 85281¢602/894-9503

SREAKERS — subwoofers, woofers, midranges,
tweeters for auto, home, MI, commercial applica-
tionhs. 88 page color catalog — $2.00. Amplifiers,
microphones, DJ equipment. McGEE RADIO, 1901
Me¢Gee, Kansas City, MO 64108.

ANTIQUE radio coilectors/historians, join Antique
Wireless Association — meets, flea markets, his-
torical conference, quarterlg bulletin. $10.00 yearly.
ANTIQUE WIRELESS ASSOCIATION, PO Box E-
A, Breesport, NY 14816.

PRINTED circuit boards etched & drilled. Free deliv-
ery. K & FELECTRONICS, INC., 33041 Groesbeck,
Fraser, Ml 48026. (313) 294-8720.

DETECTION — surveillance, debugging, plans,
kils, assembled devices. Latest high-tech catalog
$5. DETECTION SYSTEMS, 2515 E. Thomas,
#16-864J, Phoenix, AZ 85016.

CATALOG: hobby/broadcasting/HAM/CB: Cable
TV, transmitters, amplifiers, surveillance devices,
computers, more! PANAXIS, Box 130-H10, Para-
dise, CA 95967.

VIDEOCIPHER Il manuals. Volume 1 — hardware,
\iolume 2 — software. Either $32.45. Both $54.95.
\olume 3 — projects/software — $42.45. NEW!!!
\lolume 4 — repair/software — $97.45. CODs —
(p02) 782-2316. Catalog — $3.00. TELECODE,
Box 6426-H, Yuma, AZ 85366-6426.

SURVEILLANCE, debuggin?(, protection. Worlds
lprgest new catalog — $5.00 kits — assembled —
all price ranges. TECHNOLOGY SERVICES, 829
Ginette, Gretna, LA 70056.

PROJECTION TV Convert your TV to project 7 foot
picture... Easy!... Results comparable to $2,500
projectors... Plans and 8" Lens $24.95... Profes-
sional systems available... lllustrated catalog free.
MACROCOMA, 15HB Main Street, Washington
Crossing, PA 18977, Creditcard orders 24 hrs. (215)
736-3979.

49 best low cost Ham radio projects. Free list. Send
EASE. 3037 AUDREY DRIVE, Gastonia, NC
8054.

FIBER optics, kits, also robotics. Call for free cata-
Jog. TECHNOLOGY SALES, (201) 996-0943, Box
29, RR-3, Pittstown. NJ 08867.

DIGITAL CAR DASHBOARDS

BUILD yourselt a complete electronic dashboard.
Free details, $1.00 P&H. MODERN LABS, 2900
Ruisseau, St.-Elizabeth, QC, JOK 2J0, Canada.

ATTENTION CABLE BROKERS

SURPLUS CATV converters and descramblers at
wholesale prices. Unmodified units only. Oak M35B
$30.00. Hamlin MLD 1200 $38. (415) 337-8301.

EDUCATION/INSTRUCTION

MAGIC! Four illustrated lessons plus inside infor-
mation shows you how. We provide almost 50 tricks
including equipment for four professional effects.
You get a binder to keep the materials in, and a one-

ar membership in the International Performing

agicians with a plastic membership card that has
your name gold-embossed. You get a one-year sub-
scription to our quarterly newsletter, “|T'S MAGIC!”
Order now! $29.95 for each course + $3.50 postage
and handling. (New York residents add applicable
state and local sales tax). The Magic Course, 500-
B BiCounty Bivd., Farmingdale, NY 11735,

LEARN IBM PC assembly language. 80 pro-
grams. Games, quizzes, animation, utilities. In-
cludes license. 360K $5.00, 720K $6.00, Book
$18.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

F.C.C. Commercial General Radiotelephone Li-
cense. Electronics home study. Fast, inexpensive!
“Free” details. COMMAND, D-178, Box 2824, San
Francisco, CA 94126,

LEARN how to clean and service VCRs. Low cost
video tapes show how the grofessionals do it. Write
for free catalog. ELECTRONIX INC., 313 W. Main
St., Fairborn, OH 45324.

CCD Video camera. Learn how imaging IC's work
and how to use them to build a low cost video
camera. Send $19.95, VITRONICS, PO Box 7, Sta-
tion G, Calgary, Alberta T3A 2G1.

CLEAN your own VCR. Save $30 - $100 in repair
costs! It's easy! Written by certified electronics tech-
nician. $10.00. VIDEOTEK, Box 3684, Joplin, MO
64803.

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerroid, Oak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized cable
equipment available for shipment within 24
hours. For fast service MC/VISA or C.O.D.
telephone orders accepted (800) 648-3030
60 Day Guarantee (Quantity Discounts)
8 AM. to 5 PM. C.S.T. CLOSED WEEK-
ENDS. Send self-addressed Stamped enve-
lope (60¢ postage) for Catalog.
PO. Bax 5000

Suite 311 [PE)

Carpeniersville, IL BOT1D

No illinois Orders Accepted

EST
ELECTRONICS INC.

CABLE-TV BOXES

Descramblers ¢ Converters
FREE CATALOG
TRANS-WORLD CABLE CO.
12062 Southwest 117th Ct., Suite 126
Miami, Florida 33186
800-442-9333

SATELLITE TV

FREE catalog. Systems, Upgrades, Houston, Uni-
den, Chapparal, etc. Save $$$$$. SKYVISION,
2008 Collegeway, Fergus Falls, MN 56537. (218)
739-5231.

FREE 36 page catalog. America’s largest! All major
brands. Save 40 — 60%. Since 1977 nobody under-
sells WEST INC., 1741 Cedardale Road, Mt. Ver-
gggg\/g& 98273. Visa’MC/Disc/Amex/COD. 1 (800)

CABLE EQUIPMENT

CABLE TV Secrets — the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers list included. $8.95. CABLE FACTS, Box 711-
H, Pataskala, OH 43062.

TV FILTERS

T.V. tunable notch filters. Free brochure. D. K. VID-
EO, Box 63/6025, Margate, FL 33063. (305)
752-9202.

BUSINESS OPPORTUNITIES

EASY work! Excellent pay! Assemble products at
home. Call for information. (504) 641-8003 Ext.
5730.

YOUR own radio station! AM, FM, TV, cable. Li-
censed/unlicensed. BROADCASTING, Box 130-
H10, Paradise, Ca 95967.

INVENTIONS, ideas, technology wanted for pre-
sentation to industry/exhibition at national innova-
tion exposition. Call 1 (800) 288-IDEA.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

CABLE TV CONVERTERS
IN STOCK

Stocking all types of converters —
Panasonic, Jerrold, Tocom, Pioneer,
Scientific Atlanta, Zenith, Oak, Hamlin,
Eagle, and others brands available.
Call or write for FREE CATALOG
10 am - 6 pm Eastern, Mon. - Fri.

VlDEO-“"K Enterprises, Inc.

165 WEST PUTNAM AVE.
GREENWICH, CT 06830
Phone (203) 622-4386

GET OUT OF

THE DARK.

Open your eyes and see just how
many subjects are covered in the new
edition of the Consumer Information
Catalog. It's free just for the asking and
so are nearly half of the 200 federal
publications described inside. Book-
lets on subjects like financial and
career planning; eating right, exercis-
ing, and staying healthy; housing and
child care; federal benefit programs.
Just about everything you would need
to know. Write today. We'll send you the
latest edition of the Consumer Informa-
tion Catalog, which is updated and
published quarterly. It'll be a great
help, you'll see. Just write:

Consumer Information Center
Dept. TD, Pueblo, Colorado 81009

U.S. General Services Administration

BUY BONDS

AmericanRadiaHictory Com
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GRAND SLAM BRIDGE
(Continued from page 64)

feeling of play is so realistic, this re-
viewer found himself scolding the com-
puter) The screen display shows the
score sheet with the proper entries. If
you wish to save the deait hand, you
can do so. In fact, you can save as
many hands as your floppy diskette or
fixed disk can hold, however the game’s
directory can only fist 50 games at a
fime.

Options. Grand Slam Bridge offers the
same options you experience at the
bridge table. You can play in the prac-
tice mode or match mode. In the
match mode all deals are random. You
can toggle on any of the four bidding
options for each partnership—cue bid,
two bid, major suit—and set the level of
aggression. You even have the option
to preselect game hands to North-
South, slam hands, and notrump hands.
You can play bridge with one to four
players.

The real bonus you experience with
Grand Slam Bridge is that you don’t

2100 RUTTORY
VEST WOUTW La5T gami|

crIeoe cowr.
Ged Copuripht 190508,

VIST o1U) ined. Preey ony dew. -

How exciting? Just look at the screen of
a random hand that South has to play at
7 Spades. Thar's Grand Slam Bridge.

have to be a computer maven to run
the program. The manual is written for
bridge players and almost all of it is
devoted to playing the game. Begin-
ners will enjoy game information, bid-
ding systems, defensive systems, and
playing suggestions that you can take
o the real-life game table.

Grand Slam Bridge plays defensive
bridge using these systems: fourth
best—will lead fourth best card; fop of
suit—lead top of bad three of a four
card suit; signals—will give and try fo
interpret encouraging, discouraging,
and suit-preference bids; and count in
frump plus dummy’s long suit in @
notrump contract.

Grand Slam Bridge plays offensive
bridge equally well beginning with the
initial bid. The manual covers that topic
very well.

AmericanRadioHistory Com

The Grand Slam Bridge package
comes with two 5-Ya-inch diskettes or
one 3-Y2-inch diskette; none of the disks
are copy protected. The diskettes run
on IBM PC/XT/AT, and Compaq units re-
qQuiring 256K of RAM, and on the Tandy
1000 Series with 384K of RAM; IBM
monochrome, CGA, and Hercules
Graphics are supported.

You can purchase Grand Slam
Bridge at most soffware and computer
outlets in North America, or direct from
Electronic Arts by telephone
(800/245-4525) or mail (Direct Sales, PO.
Box 7530, San Mateo, CA 94403) for
$§59.95 US, plus $§3 S&H (Cailifonia resi-
dents should add 7% tax). For more in-
formation on Grand Siam Bridge and
other popular game programs from
Electronic Arts, circle No. 125 on the
Free Information Card.

ELECTRONIC MEDICINE
(Continued from page 63)

condition improved. He called it “elec-
frical neurosis.”

The electrical treatment of psychi-
atric problems was often successful. In
the case of hysteriq, electrotherapy of
any kind seemed to help. But the ques-
tion "Why does it work?” kept coming
up. As Engelskjon confessed in 1884,
“The effect of electricity is still wholly
unclear.”

High-Frequency. In 1888, the French
scientist, Jacques d’Arsonval, made an
important discovery while experiment-
ing with the effects of alternating cur-
rents on muscular contraction. He
noticed that as the frequency of the
alternations increased, the more vig-
orous the contractions became. The
correlation held until very high frequen-
cies were reached.

Historians usually credit d’Arsonval
with being the first to note the physical
effects of high-frequency alternating
current. However, it was Nikola Tesla
who, in 1891, was probably the first to
suggest the possible therapeutic use of
such high-frequency oscillations. He
knew immediately that the phys-
iological conseguences of high-fre-
quency would be different from
traditional electrotherapeutic meth-
ods. But whether those consequences
would be beneficial, he cautioned, "re-
mains to be proved.” In many ways that
is still frue today. For more on the history
of electrical medicine, see the boxed
text entitled “"Books and Arficles” ap-
pearing with this article.



Electronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

‘wour home computer 10
uce electionic MusiC

any circuits. Mostty jar-
free.

[J BP233—ELEC-
TRONIC HOBBYISTS
HANDBOOK ... $9.95.
Single source of easih
located info that the el
tronics hobbyist needs in

his day-to-day pursuit of
this fascinating hobby.

PCP103—PRACTICAL
MIDI HANDBOOK
$9.

Dugital intertace) can do
and how can put it
1o work. &or“ms
Keyboards, drum
machines, sequencers,
rmixers, guitars and
computer music.

An Introduction
1o Progranuming
the ATAM

] PCP107—DIGITAL
LOGIC GATES & FLIP
FLOPS ... $10.00. What
they do and how 1o use
them. You'll probably
never need another book
on this subject.

$5.95_ Perfect comple-
ment 10 me Alari user's
manual.

10 use unimplsd graphics.

arn synthests—iinear
arithmetic, phase distor-
tion, frequency
moduiation, sampling.

[ BP104—ELEC-
TRONIC SCIENCE
EC

group of proy
strongly scentific fiavor.

] BP248—TES
EQUIPMENT CON-
STRUCTION ..... $5.95,
Details the construction
of simpls, inex ive,
yet extromely useful test
equipment, 10 different
instruments are included.

P104—
ELECTRONICS BUILD
AND LEARN $9.95; stars
off with construction details
of a circull demonstrator

shows a variety of
circuits lor axpenmenters

(] BP1Z7—HOW TO DE-
SIGN ELECTRONIC
PROJECTS ..... $5.75.
How 10 use standard cir-
cuil slements 10 make
cuslom elactronc proj-
octs.

[ BP92—CRYSTAL
SET CONSTRUCTION
44444 $5.50. A vanety of
crystal radio receivers for
the @ imenter and
hovoret

$econd Book of
CMOSIC

Projects

Timer. AF Signal Gen.
Mike Pre-amp, Scratch
Filter, and much more.

O BP185—ELEC-
TRONIC SVNTMESISER
CONSTRUCTION ...
$5.95. Shows how lo
build a syn-
ZD’
section. Replaces BP81.

(0 RADIG—100 RADIO
HOOKUPS $3.00.
nderfu' inl of this
1924 book that presents
100 schematics of radio
circuits of that era. The
antique radio lover will
Iabel (hls one a "must

TWO DECADES

begmnings, and much
more.

0 BP152—INTRO TO
Z-80 MACHINE CODE
up your
rams.

ey,
rder to write, but it's
worth leaming how.
Some demo programs
are included

A dafinitive introduction to
the subject written for the
professional engineer,

electronics enthusiast, of
others who want to know
more before they buy 8 x

$9.95. CD, DAT, and
sampiing. What is

nvowed in the cigrtal
g:n of audio sugnals
nd practices

10 In.

inCiples a
of digital audio
techniques.

r‘?‘.

[] TELE—THE INVEN-
TION OF TELEVISION
..... $9.95. Everything you
never leamed about tele-
wvision from its start as a
dream in the 1800's to the
promise of tomarrow.

Covers basics ol analog
and dignal meters.
Methods of component
1esting (includes
transistors, thynstors,
resistors. capacitors and
other active and passive
devices

u] DPI%—AN’TESNNA CJ BP198—AN INTRO-

PROJECTS DUCTION TO ANTENNA

Practical radio antenna THEORY $6.95

designs thal dekver Basic concepts raievant to
nce and are rek receiving and transmitting

atively simple and antennas

nexpensive 1o bud.

""Quality Paperbacks

l

O BP11I2—HOW TO
GET YAUR ELEC-
TRONIC PROJEC
WORKING ... 35

How 10 #nd the faufls in
your praects, repair them
and get them working

J

[) BP121—DESIGN &
MAKE YOUR OWN PC
RDS

BOARDS ... $5.75. Ev
erything need to
know before you make

pomod-clvwn boards for
your

An tniraduction to
Lovtiepsabers and
Enclosure Doslan

] BP256—INTRO TO (] BP85—INTERNA-
LOUDSPEAKERS AND EN- TIONAL TRANSISTOR
CLOSURE DESIGN ..... EQUIVALENTS ...
$5.95. Explore all the aspects $7.50. Locates possible
of speaker design mciudmg substitutes for a popular
speakers, led seiection

modem Iransistors. Japa-
nese, European and
Amencan types

crossovers. Wind up wm\ a
description of a state-of-the-
art speaker system.

Afforda

ble Prices

Racironic
Circuits fer ine
Computer
Contrel of
Redote b oo

FORMULAE 5
Companion volume to

Book carriers on

BP!
with new data nol found
n aarier edition. 450 pages.

) BP125—25 SIMPLE
AMATEUR BAND AN-
TENNAS ..... $5.50. Alt
xinds of antennas for ail
tunds of amateur rado

them to form almos! any
custom project of your
choice.

SYSTEMS AND CIR-
CUITS ..., $5.95. Guide
10 the elements of micro-

im'ﬂl wznn;a
mentals.

triggert & gates; special '
devices including reac-
fion timer, simple
slectronic organ, and

ECTS ..... $8.95. Demﬂs
of how 10 interface many
popuiar home computers
with MIDI music systems.

. A
collection of 8 wide range
of electronic projects and
circuits for the exper:-
menter.

are simple to construct.
Great way to get started
with IC's.

CHECK OFF
THE BOOKS YOU WANT

O BPe7—IC PRO.

ECTS FOR BEGINNERS
- $5.50. written es-

peaally for the less

axpanenced expen-

menter. Compilete parts

layouts and wiring di

agrams.
0 BP?G&—CONCISE
INTRO TO 0§/2 ...

$5.95. Leamn how the
0S/2 operaling system is.
structured and how to
use i effectivety. Wntten
with the non-expert busy
person In mind.

(] PCP105—MAKE I
MONEY FROM HOME
RECORDING ... $10.00.

tor recording enthustasts
and musicians. Packed

with money making I
wdeas.

0 Py O—PﬁAC TICA
ELECTRONIC m.nu}

O BP186—HOW TO
GET YOUR couH.rrEn

More circuils for hoo-
bysts. Audio, radio, test,
music, household and

more.

L[] BP98—POPULAR

ELECTNO“'C CIR-

CUITS. Book

$5.95. More useful ar-

cuts. None of these
ects duplicate those

n 1 of this senes.

Fﬁ-----!---------

Name

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762-0240

Addiss

City

State

Zip

P-1089

SHIPPING CHARGES IN

USA AND CANADA

$0.01 to $5.00

$5.01t010.00 ..
$10.01 to $20.00
$20.01 to $30.00
$30.01 to $40.00
$40.01 to $50.00
$50.01 and above

SORRY, No orders accepted Number of books ordered D

outside of USA and Canada

AmericanRadiaoHictory Com

.$1.25

; :g gg Total price of merchandise . ................... $
: 54'00 Sales Tax (New York State Residents only) ... ....$
1 %500 Shipping (seechart). ............ ...........

. $6.00 All payments must Total Enclosed .. $
$7.50 be In U.S. tunds
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uniden

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon inthis adfor big savings. Hurry...offer
ends February 28, 1990.

* %k % MONEY SAVING COUPON* % %

Get special savings on the scanners
listed in this coupon. This coupon must
be included with your prepaid order.
Creditcards, personal checks andquan-
tity discounts are excluded from this
offer. Offer valid only on prepaid orders
mailed directly to Communications Elec-
tronics Inc., P.O. Box 1045- Dept. UNI3,
Ann Arbor, Michigan48106-1045 U.S A
Coupon expires February 28, 1990.
Coupon may notbe usedinconjunction
with any other offer from CEl. Coupon
may be photocopied. Add $12.00 for
shipping in the continental U.S.A.
Regency TS2-T ......... $259.95
Regency R1600-T.......$239.95
Regency R1099-T.. ..$99.95
Regency RHE6068-T.....$419.95
Regency RH256B-T..... $294.95
Bearcat 200XLT-T2..... $229.95
Bearcat 100XLT-T...... $184.95
Bearcat 800XLT-T2.....$229.95
Uniden HR2510-T $229.95
Uniden HR2800-T $274.95
Uniden PRO500D-T2..... $29.95

%%k VALUABLE COUPON % % % %
Bearcat? 760XLT-T

List price $499.95/CE price $244.95/SPECIAL
12-Band, 100 Channel ® Crystailless ® AC/DC
Frequencyrange: 29-54,118-174,406-512,806-956 MHZ
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz.
The Bearcat 760XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcat 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
5/16" W x 1%"” H x 7%" D. Model BC 590XLT-T is
a similar version without the 800 MHz. band for
only $194.95. Order your scanner from CE| today.

NEW! Regency® Products

R4030-T Regency 200 ch. handheld scanner ....$254.95
R4020-T Regency 100 ch. handheld scanner ....$189.95
R4010-T Regency 10 channel handheldscanner... $114.95
R1600-T Regency 100 channel mobile scanner ...$244.95
P200-T Regency 40 channel CB Mobile ........... $38.95

NOdNoJ
NOdNOD

NOdNOD
NOdNOJ

P210-T Regency 40 channel CB Mobile .. ...$56.95
P220-T Regency 40 channel CB Mobile ... . ...$79.95
P300-T Regency 40 channel SSB CB Mobile.....$137.95

P400-T Regency 40 channel SSB CB Base.......
PR100-T Regency visor mount radar detector ..... $54.95
PR110-T Regency*“Passport” size radar detector . ..
PR120-T Regency "micro” size radar detector....
MP5100XL-T Regency 40 Ch. marine transceiver. ..
MP5510XL-T Regency 60 Ch. marine transceiver. ..
MP8000OXL-T Regency 60 Ch. marine transceiver. . .
MP2000XL-T Regency handheld marine trans..... $189.95

Regency® RH256B-T

List price $799.95/CE price $299.95/SPECIAL
16 Channel ®© 25 Watt Transceiver ® Priority
The Regency RH256B is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radioforany police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RH608B-T is available
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU156B-T is also available
and covers 450-482 MHz. but the cost is $454.95.

———— —

* %% Uniden CB Radios * %%

The Uniden line of Citizeps Band Radio transceivers is
styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO
810E to the 310E handheld, there is no better Citizens
Band radio on the market today.

PRO310E-T Uniden 40 Ch. Portable/Mobile CB... $83.95
PRO330E-T Uniden 40 Ch. Remote mount CB...$104.95

PRO500D-T Uniden 40 Channel CB Mobile ....... $38.95
KARATE-T Uniden 40 channel rescue radio ....... $53.95
GRANT-T Uniden 40 channel SSB CB mobile....$166.95
MADISON-T Uniden 40 channel SSB CB base...$244.95

PC122-T Uniden 40 channel SSB CB mobile.....
PRO510XL-T Uniden 40 channel CB Mobile. .....
PRO520XL-T Uniden 40'channel CB Mobile. .
PRO530XL-T Uniden 40 channel CB Mobile. . ...

PROS540E-T Uniden 40 channel CB Mobile........
PROB40E-T Uniden 40 channel SSBCBMobile ...
PRO710E-T Uniden 40 channel CB Base ........ $119.95
PRO810E-T Uniden 40 channel SSB CB Base ... $174.95

* % % Uniden Radar Detectors¥ % %
Buy the finest Uniden radar detectors from CE| today.
TALKER-T2 Uniden talking radar detector ....... $144.95
RD7-T Uniden visor mount radar detector ......... $99.95
RD9-T Uniden “Passport” size radar detector ....$114.95
RDOXL-T Uniden “micro” size radar detector..... $144.95
RD25-T Uniden visor mount radar detector........ $54.95
RDS500-T Uniden visor mount radar detector....... $74.95

Bearcat® 200XLT-T

List price $509.95/CE price $239.95/SPECIAL
12-Band, 200 Channel ® 800 MHz. Handheld
8earch ® Limit ® Hold ® Priority ® Lockout
Frequency range: 29-54, 118-174, 406-512, 806-956 MHz
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz.
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-T for only $189.95. Includes antenna,
carrying case with belt l0oop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-T

List price $549.95/CE price $239.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Prlority control ® 8earch/8can » AC/DC

Bands: 29-54, 118-174, 406-512, 806-912 MHz
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz.
The Uniden 800XLT receives 40 channelsin two banks.
Scans 15 channels per second. Size 9% x 4%."” x12%."
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT-T is available for $178.95.

Bearcat® 145XL-T

List price $189.95/CE price $94.95/SPECIAL
10-Band, 16 Channe! ® No-crystal scanner
Priority control © Weather search ® AC/DC
Bands: 29-64, 136-174, 406-512 MHz

The Bearcat 145XL is a 16 channel, programmable
scanner covering ten frequency bands. The unitfeatures
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BC580XLT-T featuring pri-
ority, weather search, channel lockout and more is
available for $94.95. CEl's package price includes
mobile mounting bracket and mobile power cord.

President® HR2510-T

List price $499.95/CE price $239.95/SPECIAL
10 Meter Moblle Transcelver ® Digital VFO
Full Band Coverage ¢ All-Mode Operation

Backlit ilquild crystal display ® Auto Squeich

RIT ® Preprogrammed 10 KHz. Channels
Frequency Coverage: 28.0000 MHz to 29.6999 MHz.

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, has everything you need for
amateur radio communications. Up to 25 Watt PEP
USB/LSB and 25 watt CW mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more! The HR2510 lets you operate AM, FM,
USB, LSB orCW. The digitally synthesized frequen-
cy control gives you maximum stability'and you
may choose either pre-programmed 10 KHz. chan-
nel steps, or use the built-in VFO for steps down to
100 Hz. There's also RIT (Receiver incremental
Tuning) to give you perfectly tuned signals. With
receive scanning, you can scan50 channelsin any
one of four band segments to find out where the
action is. Order your HR2510 from CEI today.

NEW! President® HR2600-T
List price $599.95/CE price $299.95/SPECIAL
10 Meter Moblie Transceiver ® New Features
The new President HR2600 Mobile 10 Meter Trans-
ceiveris similar to the Uniden HR2510 but now has
repeater offsets (100 KHz.) and CTCSS encode.

BC760XLT
800 MHz.
moblile scanner

SPECIAL!
CIRCLE 22 ON FREE INFORMATION CARD

maricanRadioHicetory Com—.

* % % Uniden Cordiess Telephones % % %
XET50-T Uniden Cordless Phone with speaker . ...

XES550-T Uniden Cordless Phone. .. ..
XE300-T Uniden Cordless Phone.................. $69.95

* %% Extended Service Contract * &%
If you purchase a scanner, CB, radar detector or cordless
phone from any store in the U.S. or Canada within the last 30
days, you can get up to three years of extended Service
contract from Warrantech. This service extension plan begins
after the manufacturers warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply only tothe original purchaser. Atwo year extended con-
tract on a mobile or base scanner is $29.99 and three years is
$39.99. For handheld scanners, 2 years is $59.99 and 3
yearsis $79.99. Forradardetectors, two years is $29.99. For
CBradios, 2 years is $39.99. For cordless phones, 3 yearsis
$34.99. Order your extended service contract today.

OTHER RADIOS AND ACCESSORIES

BCS5XLT-T Bearcat 10 channel scanner ........ $114.95
BC7OXLT-T Bearcat 20 channel scanner......... $158.95
BC175XLT-T Bearcat 16 channel scanner....... $155.95
R2088-T Regency 60 channel scanner........... $149.95
R1099-T Regency 45 channel scanner.. $109.95
T82-T Regency 75 channel scanner.............. $269.95

UC102-T Regency VHF 2 ch. 1 Watt transceiver...$114.95
BPS5-T Regency 16 amp reg. power supply...... $179.95
BP205-T1 Ni-Cad batt. pack for BC200/BC100XLT... $39.95
B8-T 1.2 V AA Ni-Cad batteries (set of eight)....... $17.95
FBE-T Frequency Directory for Eastern U.S.A...... $14.95
FBW-T Frequency Directory for Western U S.A ....$14.95
RFD1-T Great Lakes Frequency Directory.. .
RFD2-T New England Frequency Directory.
RFD3-T Mid Atlantic Frequency Directory
RFD4-T Southeast Frequency Directory ..
RFD5-T N.W & Northern Plains Frequency
ASD-T Airplane Scanner Directory..........
SRF-T Survival Radio Frequency Directory .. ..
TSG-T "Top Secret” Registry of U.S. Gowt. Freq....$14.95
TTC-T Tune in on telephone calls. :.$14.95
CBH-T Big CB Handbook/AM/FM/Freeband.......
TIC-T Techniques for Intercepting Communications ...
RRF-T Railroad frequency directory ...... .
EEC-T Embassy & Espionage Communications...
CIE-T Covert Intelligence, Elect. Eavesdropping ...
MFF-T Midwest Federal Frequency directory......
AB0-T Magnet mount mobile scanner antenna. ...
A70-T Base station scanner antenna
A1300-T 25 MHz.-1.3 GHz Discone antenna. .
USAMM-T Mag mount VHF ant. w/ 12 cable ......
USAK-T %" hole mount VHF ant. w/ 17’ cable .....

Add $4.00 shipping for all accessories ordered at the sametime.
Add $12.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE -

To get the fastest delivery from CEl of any scanner,
send or phone your order directly to our Scanner
Distribution Center™ Michigan residents please add 4%
sales tax or supply your tax |.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out
of stockitems will be placed on backorder automatically
unless CEl is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
CEl warehouse in Ann Arbor, Michigan. No COD's.
Most items listed have a manufacturer's warranty. Free
copies of warranties on these products are available
by writing to CEl. Non-certified checks require bank
clearance. Not responsible for typographical errors.

Mail orders to: Communications Elactron-
ics;” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $12.00 perscannerforU.P.S.ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are two
times continental U.S. rates. If you have a
Discover, Visa, American Express or Master
Card, youmay calland place acredit cardorder.
5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial 800-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
orin Michigandial 313-973-8888. Order today.
Scanner Distribution Center™ and CE{ logos are trade-
marks of Communications Electronics Inc.
Sale dates 9/1/89 — 2/28/90 AD #090189-T
Copyrighto 1889 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN"

"l COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division
P.O. Box 1045 [ Ann Arbor, Michigan 48106-1045 U.S.A.
For orders cali 313-973-8888 or FAX 313-971-6000
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