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BP294-A Con- |

cise Introduction
to Microsoft Works
$6.95. In the shortest
and most effective
way, you can use the
word  processor to
advantage to type,
edit, print and save
documents. It goes
on to explain how
Works can be used to
build up simple
spreadsheet examples,
edit them, save them,
print them and retrieve them. It informs you how to
create simple macros, and enables you to simplify
Jong repetitive tasks and to customize the program to
your own needs.

A Conclse I
Introduction to
Microsoft Works

A KWIANS 4 P A M OANER

BP349-Practical  Opto-Electronic  Projects

$5.95. If you shun opto-electronic projects tor
lack of knowledge, this is the book for you. A bit
of introductory theory comes first and then a
number of practical projects which utilize a range
of opto devices, from a filament bulb to modern
infrared sensors and emitters.

BP350-Electronic Board Games $6.00.

Twenty novel electronic board games that
you can build from the plans in this book.
Whether you are interested in motor racing,
searching for buried treasure on a barren island
or for gold in Fort Knox, spinning the whégl of
fortune, or doing a musical quiz—there s
something for you to build and enjoy!

BP351-WordPerfect 6 Explained $6.95.

This is a practical, hands-on, book and the
routines described will help you get the most out
of WordPerfect 6. The book explains the hard-
ware requirements for the package and steps you
through a standard installation. It guides you through
the WordPerfect program environment to enter, edit
and enhance text and shows how to get the best from
the three different operating modes, depending on the
type of PC you are using. The formatting codes, button
bars, ribbon, tabs, graphic manipulation and styles
will no longer be a mystery.

BP388-Why Not Personalize Your PC?

$6.95. Find out how to: Set up and organize
groups of programs and data files, and change
the opening logo; use the Control Panel to
personalize your working environment, use
screen savers and wallpaper files; manage the
DOS prompt; and transfer your customization
files to a new Windows installation. In DOS, you
discover how to: Write batch files and create
specialist programs using the debug program,
design professional looking menus, and more.

Buyers’ Budget Books Better Buys

BP367-Electronic Projects for the Garden

$6.95. Electronics enters the Garden! New excit-
ing book points out how gardeners can build simple
gadgets to promote success where the elements work
against you. Some of the projects are: over/under tem-
perature monitoring, dusk/dawn switching, automatic
plant watering, warming cables, etc.

BP368-Practical Electronics Musical Effect Units

$5.95. There is a constant hullabaloo for musical
effects projects by the hobbyist community. This book
provides practical circuits for several projects that
range in complexity and are sure to work. Al the circuits
are easy to build and use readily-available parts.

BP363-Practical Electronic Music Projects

$5.95. The text contains a goodly number of prac-
tical music projects most often requested by musicians.
All the projects are refatively low-in-cost to build, and all
use standard, readily-available components. The project’
categories are guitar, general music and MID.

100% NEW TITLES LISTED
EACH MONTH-CHECK US OUT!

BP385-Easy PC Interfacing $6.95. The built-in

ports in your PC provide an easy and hassle-free
way of interfacing your circuits. This book provides
useful PC add-on circuits including the following:
Digital input/output ports; analog-to-digital and digital-
to-analog converters; voltage and current measure-
ment circuits; resistance and capacitance meters, tem-
perature measurement interface, biofeedback monitor,
and many other useful interfaces.

8P393-Practical Concise Introduction to UNIX

$5.95. If you are using or intend to use the UNIX
multi-user operating system and want to get the most
out of your computer system in terms of efficiency and
productivity, then you must learn its operating system.
The book explains how the UNIX operating system is
structured so that you understand what happens when
you first approach your computer.

BP396-Electronic Hobbyists Data Book $5.95.

This book provides a wide range of data. If, for
example, you require details of a modern five-band
resistor code or an old color code for a ceramic
capacitor, the formula for parallel resistance, or basic
data on an NE5534AN operational amplifier, it is con-
tained within these pages. The subjects covered are
numerous and widespread to cover all hobbyist
interests.

BP343-A Concise Introduction to Microsoft

Works for Windows $7.95. The book explains
and details; How the Works for Windows package fits
into the general Microsoft Windows environment; how
1o use the word processor to advantage; how to use
Microsoft Draw to create and edit graphics and place
them in your documents; how to build up simple
spreadsheet examples; and how single, and multiple
charts, or graphs, of different types can be generated.
And there's much more!

BP282-Understanding PC Specifications $7.25.

This book explains PC specifications in detail, and
the subjects covered include the following: Differences
between types of PC (XT, AT, 80386, 80486, Pentium
etc.), math co-processors; input devices (keyboards,
mice, and digitizers); memory, including both expand-
ed (EMS) and extended RAM; RAM disks and disk
caches; floppy disk drive formats and compatibility;
hard disk drives; and display adapters (CGA, Hercules,
super VGA, etc.).

BP298—Concise Intro to the Macintosh System

and Finder $6.25. Although the Mac's WIMP user
interface is designed to be easy to use, much of it only
becomes clear when it is explained in simple terms.
The book explains: The System and Finder, what they
are and what they do; how to use the System and
Finder to manipulate disks, files and folders; configur-
ing and printing files from the Finder; getting the most
from the system utility programs; and running
MuitiFinder.

BP301-ANTENNAS FOR VHF AND UHF $6.00.

From installing a TV or FM antenna to setting up
a multi-antenna array for shortwave listening or ama-
teur radio, this book explains the essential basics of
VHF and VHF antenna operation and installation. In
easy-to-understand terms it helps you understand
how antennas work, the advantages of different anten-
na types, and how to get the best performance out of
an antenna.

BP316-Practical Electric Design Data $7.95. A

builder's bargain book-a comprehensive ready-
reference manual for electronic enthusiasts with over
150 practical circuits. It covers the main kinds of com-
ponents {from pig-tail leads to surface mount), pin-
outs, specs and type selection. Basic units are defined
and most used formulae explained. Five additional sec-
tions are devoted to circuit design, covering analog,
digital, display, radio and power supply circuits.

BP319-Making MS-DOS Work For You $6.50.

This book could help you improve your system
set-up and provide you with a simple-to-use, but pro-
fessional looking, menu system. The routines
described will help you understand more of the work-
ings of MS-DOS and help you get the most out of your
computer in terms of efficiency, productivity and
enjoyment.

BP341-MS-DOS 6 Explained $7.95. The book

covers: How the DOS operating system of your
computer is structured so that you can understand
what happens when you first switch on your comput-
er; How directories and subdirectories can be
employed to structure your hard disk for maximum
efficiency; how to use the DOS Shell program, and
much, much more.

BP345-Getting Started In Practical Electronics

$5.95. If you are looking into launching an excit-
ing hobby activity, this text provides basic essentials
for the builder and 30 easy-to-build fun projects with
which every experimenter should toy. Printed-circuit
designs are included to give your project the profes-
sional touch.

ELECTRONIC TECHNOLOGY TODAY INC.

P.0. BOX 240, Massapequa, NY 11762-0240

SHIPPING CHARGES IN
USA AND CANADA

$0.01 t0 $5.00............ $2.00
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Name
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NW1 Allow 6-8 weeks for delivery
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outside of USA & Canada

3.00 Total price 0f DOOKS ..o
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alphabetically arranged—-from ol

Alarm circuits to Zero
crossing detector circuits!

“...includes schematics for the latest electronics

2,344 total pages
3,490 total illustrations

circuits from industry leaders...”’—Popular Electronics

Turn to this comprehensive circuit library for hundreds of project ideas. ..valuable troubleshooting
and repair tips...and concise pinout diagrams and schematics. Each volume contains more than 700
electronic and integrated circuits and covers 100+ circuit categories.

If coupon is missing, write to: Electronics Engineers’ Book Club® A Division of The MeGraw-Hill Companies P.O. Box 549, Blacklick, OH 43004-9918

1 T T T T T T T T e s e e e R R R . - e S A e e e == T = ]

[ )

]

As a member of the E E E . .
Electronics Engineers’ . LECTRONICS I=ENGINEERS '
Book Club ! BOOK CLUB" g
ol enjoy reciiy Club bulleting very 3-4 weeks 1 A Division of The McGraw-Hill Companies, PO. Box 549, Blacklick, OH 43004-9918 |
containing exciting offers on the latest books in the i QYES! Please send me The Encyclopedia of Electronic Circuits—Vols. 1-3 (#5857863),
field at savings of up to 50% off the regular publisk- 1 billing me just $4.95 (plus shipping/handling & tax). Enroll me as a member of the |
ers’ prices. If you want the Main Selection, do nothing i Electronics Engineers’ Book Club according to the terms outlined in this ad. If not sat- :
: B OB : S : o

and It will be shipped automatically. If you want anoth- ! isfied, | may return the books without obligation and have my membership cancelled. :
er book, or no book at all, simply return the reply form ] N i
to us by the date specified. You'll have at least 10 days ! ame ——— e ——— —_—— B .
to decide. If you ever receive a book you don’t want \ Address/Apt.# N B - - .
due to late delivery of the bulletin, you can returnitat ! !
our expense. Your only obligation is to purchase 2 @ City . __State 0000000 '
more books during the next 12 months, after which 1 Zip Phone ;
you may cancel your membership at any time. And ! N S ) o !
you'll be eligible for FREE BOOKS through our Bonus ! Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds '
k Pro : drawn on U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instruc- :
Book Program. 1+ tions. A shipping/handling charge & sales tax will be added to all orders. '
. Publishers’ Prices Shown © 1997 EEBC [ RPIF997 :
e L e e S :

www.americanradiohistorv.com

MON $01U0I08|] Y66 18qusjdes

w


www.americanradiohistory.com

Electronics Now, September 1997

&

EARN YOUR
B.S. DNEGREE
|

COM Poll.ql TERS
ELECTRONICS

> ¢ 4
By Studying at Home

Grantham College of Engineering, now
in our 47th year, is highly experienced in
“distance education” — teaching by corre-
spondence — through printed materials,
computer materials, fax, modem, and
phone.

No commuting to class. Study at your
own pace. while continuing on your
present job. Learn from easy-to-under-
stand but complete and thorough lesson
materials, with additional help from our
instructors.

Grantham offers three separate dis-
tance-cducation programs, leading to the
following accredited degrees;

(1) the B.S.E.T. with Major Emphasis
in Electronics. (2) The B.S.E.T. with
Major Emphasis in Computers. (3) The
B.S.C.S. — the Bachelor of Science in
Computer Science.

The B.S.E.T. programs now include
Electronics Workbench Professional 5.0.

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

Write or phone for our free catalog.
Toll free, 1-800-955-2527, or see mailing

address below.
o

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

ko
EDITORIAL

How Am | Doing?

In the 1980s, New York City had a Mayor, Ed Koch, whose trademark refrain was
“How am I doing?” Any time he met the public, you could be sure that the phrase
would also make an appearance.

For a while, everything was just fine, then the novelty began to wear off and people
actually started to answer him. To make a long story short, he ignored just enough
of the suggestions and advice to cost himself an election. He forgot that the people
who hired him (the voting public) were also capable of firing him.

Well, while I am not Mayor of anything, and I have no plans to ever run for publc
office, I still have a constituency that I must serve. That, of course, is you, our readers.
And while I'm not going to ask “How am I doing?” every month, it is important to step
back once in a while and assess what we’ve done, and what we are going to do.

It’s been about a year since I've taken over the helm of Electronics Now, and it’s
been an exciting time. Among other things, we’ve made a number of subtle changes
in the magazine’s content, most notably dropping some departments while relaunch-
ing and refocusing others. Behind the scenes, we've totally revamped the way the
magazine is produced. And, of course, we've made our long-anticipated move to the
Internet, launching a site that offers our readers easy access to article-related soft-
ware files, back-issue information, an interactive back article index, up-to-the minute
article-update information, and lively discussion forums. If you haven’t been there
yet, why not visit soon? The address is www.gernsback.com.

What’s the future to bring? Well, for one thing, our presence on the Internet is
expanding. While I can’t give you a lot of details just yet, we’ll be affiliating with an
on-line magazine site that will feature, among other things, the complete text and
illustrations from some of our best articles of the past, as well as brand new articles
that will appear nowhere else.

But let’s not get too far off the track. What I think is not important. Instead, it’s what
you think that counts. I'd like you to take a few minutes and tell me what you think
of Electronics Now, the directions we are going in, what you’d like to see contin-
ued, and what you would like to see changed or dropped.

I can’t promise to respond to every letter we receive (we do have to publish a maga-
zine!). But I can promise to read each and every one and consider your suggestions.
You can write to me at Electronics Now, 500 Bi-County Blvd., Farmingdale, NY
11735, or e-mail me at eneditor@gernsback.com.

Let’s hear from you, and please tell me, “How am 1 doing?”

Coarll Aotz

Carl Laron
Editor
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Where do more peoplq 20

for electronics accessories?

Surprised?

Of course you weren’t.

RadioShack has the accessories people need for all sorts of personal electronics. Need a -ase
for your cellular phore, a longer-lasting-battery, a universal remote control, an adapter for your
portable CD player? We can provide-accessories that will help you get the most enjoyment and great-
est benefit from thousands of products. No matter who made it or where you bought it—you already
know who'll get you connected. For our store near you, call 1-800-THE-SHACK®.

R) RadioShack.

You’ve got questions. We’ve got answers?
CIRCLE 78 ON FREE INFORMATION CARD
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A REVIEW OF

NEMA/NAED Partnership

NEMA, the National Electrical
Manufacturers Association, and NAED,
the National Association for Electrical
Distributors, have joined forces to estab-
lish an “industry data warehouse” that
will provide product information to all
partners in the electroindustry’s market-
ing and distribution channels.

“This partner reflects the importance
of electronic commerce to the electroin-
dustry and a commitment to enhance the
electronic commerce environment,” said
NEMA president Malcolm O’Hagan.

NAED president Arnold Farber com-
mented, “This joint effort will change the
way business is done in this channel.”

A working task force, made up of
senior management and technical experts
from manufacturer and distributor firms,
will develop a plan for creating an indus-
try data warehouse. Before such a ware-
house can be established, development of
joint standards for electronic commerce
between electrical manufacturers and
their trading partners will be completed.
Two approaches to building the industry
data warehouse are being considered.
The first, a centrally operated warehouse,
would be maintained by a given organiza-
ton. The second, a virtual warehouse,
would link company product databases.

Microscopic 3D Imaging

A team of scientists from Los Alamos
National Laboratory and Caltech have
created a powerful new technique that
marries two existing technologies to
probe materials at a microscopic level.
The new technique has potential appli-
cations in magnetic information-storage
technology.

The device combines the techniques
of magnetic-resonance imaging (MRI)
and atomic-force microscopy (AFM),
which can measure the surface structure
of materials with microscopic sensitivity.
"The new approach, called “magnetic-res-

)

THE LATEST HAPPENINGS

onance-force microscopy,” has already
matched the sensitivity of current state-
of-the-art magnetic-resonance imaging
technology and promises to achieve even
better results.

“The ultimate goal is to be able to cre-
ate three-dimensional images of materials
in slices as small as one atom wide,” said
Los Alamos post-doctoral researcher
Zhenyong Zhang.

Magnetic-resonance technology pro-
vides scientists with informadon about
the electronic structure and magnetic
spin dynamics of a sample, but its limited
sensitivity limits the resoluton that can
be achieved. The atomic-force micro-
scope measures forces with such high
sensitivity that it can determine surface
structure with atomic-scale resolution.
By combining MRI with AFM, re-
searchers can study the interior of a sam-
ple, instead of just its surface. Their ulti-
mate goal is single-spin sensitivity, which
would allow atomic-scale resolution.

The technique is especially well suit-
ed for studying the interfaces in multi-
layered, thin-film materials, which are
used in electronic applications such as
disk readers in computers. Researchers
expect that studies with magnetic-reso-
nance-force microscopy will improve
the understanding of how the perfor-
mance of electronic devices can be
affected by key properties, such as the
precision with which the interfaces are
formed, the electronic coupling between
materials in adjacent layers, and interac-
tions between magnetic properties of
adjacent layers.

MRI uses the selective absorption of
very high-frequency radio waves by
certain atomic nuclei to create three-
dimensional images. Magnetic-force
microscopy (1 variant of AFM) is a
mechanical technique that uses a tiny
cantilever to reveal magnetic properties
of a material’s surface. The cantlever is
bent slightly by the faint magnetic force
arising from the spin of atoms in a sam-
ple. The researchers exploit the fact that
a radio frequency, similar to those gen-

wwWwW americanradiohistorv com

W

_—

IN ELECTRONICS

erated for medical MRI, excites spins at
targeted points inside the material under
investigation.

“When we add a radio-frequency
excitation, the candlever becomes specif-
ically sensitive to subsurface regions,” ex-
plained Zhang. “We can then scan
around inside the sample.”

“Enhanced” Standards
Senvice

The American National Standards
Institute (ANSI) is launching an en-
hanced version of its “NSSN: A National
Resource for Global Standards,” a Web-
based service for standards professionals.
Awvailable by subscription, the NSSN
Enhanced service will have more power-
ful and flexible search features and pro-
vide more detailed information about
each standard, such as scopes, references,
and equivalences. The service will also
include continuously updated informa-
tion on standards projects that are being
developed, allowing users to follow the
actual development process. Users will
have access to a directory of more than
700 organizations that develop standards
in the United States.

The QuickLinks feature is a set of
Web links that focus on the standards
and regulatory pages that are buried in
the sites of various government agen-
cies. Users can directly access the infor-
mation instead of having to wade
through sites to find it.

An “Alerting Service” provides up-to-
date information on what standards are
being initiated, reviewed, or approved.
Users can set up as many as five alerting
profiles to be matched against new ites,
and will be notified when items have
moved from one stage of development to
another.

“Just having information on approved
standards is important,” said Gregory
Saunders, deputy director of acquisition
practices at the Department of Defense
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and chair of ANSTI’s Standards and Data
Services Committee, “but for those
involved in product design and develop-
ment, information about standards pro-
jects that are in development is even
more important. This need is met by
NSSN Enhanced.”

An annual subscription to NSSN
Enhanced costs $495. Companics with
multiple users will be charged $895 for
up to five subscribers or $1695 for more
than ten subscribers. For more infor-
mation, access ANSI’s home page at
htp://www.ansi.org.

Multi-Ghip Package
Specifications Agreement

Fujitsu Limited and Toshiba
Corporation have jointly agreed upon
common specifications for the Multi-
Chip Package (MCP) that mounts lash
memory and static RAM (SRAM)
devices in a single package. Flash mem-
ories are used for program storage in
mobile devices, such as cellular phenes;
and SRAMs help control operating
functions. While the two companies will
manufacture and market the chips inde-
pendently, it is expected that the com-
mon spectfications will allow them to act
as secondary sources for each other to
ensure the MCP’s overall market pene-
tration and provide a stable supply.

The two companies will introduce a
Ball Grid Array (BGA) type MCP with
both flash memory and SRAM in a single
package measuring about one square
centimeter. That configuration takes up
about 70% less space compared to the
conventional method of using two -hin
small outline packages (TSOP). The ini-
tial configuration will include one 8-
megabit (Mb) Flash memory chip and
one 2-Mb SRAM chip, which is orga-
nized 256K X 8.

With the two types of memory
mounted on an MCP and attached to the
same bus, the wiring froin the memory
elements is reduced by half. The cost sav-
ings realized from reducing the number
of required packages will absorh the
higher price of the BGA-type MCP. At
mass production levels, it is anticipated
that the new MCP will be available at the
same price as using compatible flash and
SRAM in separate TSOP packages.

More information can be obtained
from Toshiba’s Web site at http://www.
toshiba.com/taec. EN |

BREAST CANCER BEGINS
EVEN SMALLER THAN THIS.
THAT'S WH ou

Y
NEED A YEAELY
MAMMOGRAM

ESPECIALLY AS
YOU GET OLDER.
MAMMOGRAMS
CAN DETECT
LUMPS TOO
SMALL FOR
YOU TO FEEL

AND EARLY
DETECTION
MAY SAVE

YOURLIFE
S0 CALL

1800
ACS
234

GET A VAMMOGRAM.
RARLY DETECTION IS THE BEST PROTECTION.
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Whaddya Say To
A Guy Who's Had
The Same Job
For 50 Years,
Has Never Called
In Sick Or
Showed Up Late,
Never Taken A
Vacation Or A
Holiday, Never
Asked For A
Raise Or Griped
About His Bonus
And, Believe It Or
Not, Has No
Plans For
Retirement?
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Thanks.

Remember - anly you can prevent fores fres

Analog / Digital Oscilloscopes

HM 305 35MHz/100MS/s
HM1507 1s50mHz/200Mms/s

Made in Germany
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Commoen features
@ AUTOSET

READOUT and CURSOR
@ SAVE and RECALL (9 Set-ups)
RS-232 Interface

Stor.-Mode: Refresh, Single, Roll, Envelope, Average.
2 main and 2 reference Memories with 2048bit each.
Pre-/Post-Trigger, 25%, 50%, 75%, 100%.
Sync.-Separator, 1IMHz calibrator, component tester.

Specifics
HM1507: 2x DC-150MHz, sampling rate 200MS/s

delay line, trigger DC - 2560MHz, 2nd trigger
2 time bases to 5ns/div.
$ 1,988

HM305: 2x DC-35MHz, sampling rate 100MS/s
trigger DC - 100MHz, time base to 10ns/div.

$ 1,088

Opto Interface HZ70:

Suitable for all new HAMEG
oscilloscopes and spectrum
analyzers with RS§232 interface.
Recommended for the inter-
ference-free emission and
galvanically separated data
transfer via fiber optic cable.

Call now: Toll-free (800) 247-1241
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HAMIEL Inc. 266 East Meadow Ave. 1939 Plaza Real
East Meadow, NY11554 QOceanside, CA 92056
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Ballasts and Inductance

I have been trying to understand bow a

ballast works without mnch success. Please
educate me.—T. V. N., Facksonville, IL

What is the purpose of the choke coil in a
fluorescent light? Does it provide high volt-
age fo the tube?—M. P 7J, Dammam,
Saudi Arvabia

An electronic device that limits cur-

rent is called a ballast; however, there
are several different types of ballasts. For
example, the ballast in an old radio or a
car ignition syster is a resistor. But your
letters make it clear that you want to
know about the ballast in a tluorescent
light.

ON/
OFF

o

BALLAST

READERS’

FLUORESCENT
LAMP

I & A

RUESTIONS, EDITORS’

To explain fluorescent light ballasts,
we’ll have to explain inductors. An induc-
tor, coil, or choke is the same thing as an
clectromagnet, except that instead of lift-
ing or pulling ¢xternal objects, it uses its
magnetic field only to regulate the flow of
current.

Just like electromagnets, inductors are
made by wrapping a wire around and
around so it passes through its own mag-
netic field hundreds of times. A core of
iron or another magnetic material in-
creases the effect.

Figure 1 shows what happens when
vou apply power to a circuit containing
an inductor. The current doesn’t start
flowing with full force instantly. Instead,
the increasing magnetic field around the

—o7
VOLTAGE ——
INDUCTOR
0
E
g = TIME
CURRENT
0
TIME

FIG. i—AN INDUCTOR'S ROLE in a circuit is to limit the rate at which current flow can build
up; with an inductor in the circuit, current does not flow immediately when power is applied.

PUSH
TO
START

applied. An inductor is shown here, but newer
circuits that provide features such as dimming.

FIG. 2—WITHOUT A BALLAST, a fluorescent lamp would burn up the first time power was

fluorescent lamps use complex solid-state

ANSWERS

coil limits the rate at which the flow cur-
rent can build up.

Thas is the exact opposite of a capaci-
tor, which conducts full current only for a
moment, while charging, and then stops
conducting as it reaches full charge. If
you pur an inductor and capacitor togeth-
er, you get a circuit that will conduct only
when the voltage is constantly changing
at a specific frequency—that is, a reso-
nant circuit.

But back to fluorescent hights. A fluo-
rescent tube is a “breakdown” device; that
is, when enough voltage is applied across
it, the mercury vapor inside it suddenly
ionizes and begins to conduct heavily.
Without a ballast, it would conduct a
gigantic current and burn itself up.

In a 60-11z AC circuit, that break-
down happens 120 times a sccond. The
purpose of the ballast (Fig. 2) is to slow
down the buildup of current so that it
doesn’t become too great too quickly.
Within 1/, second, the current will cut
off again and the voltage will reverse
direction, so the ballast only needs to
have an effect for a short time on each
cycle. That’s why you can't run a fluores-
cent lamp on DC. (For a circuit that con-
verts 12 VDC to AC for a fluorescent
lamp, see the December 1996 installment
of this column.)

Why use an inductor rather than a
resistor? Because resistors consume ener-
gy, converting electricity to heat, but
inductors—ideally at least—convert clee-
tricity into magnetism and then back
again, wasting no energy.

Newer fluorescent lamps use complex
solid-state circuits instead of ballasts; they
run more efficiently and provide addi-
tional features such as dimming. To learn
more about them, write to Micro Linear
Corporation, 2092 Concourse Drive, San
Jose, CA 95131, or look at hrp://www.
microlmear.cont.

Last, we should explain the push-to-
start switch in Fig. 2. The fluorescent
tube has filaments at both ends. The
push-to-start switch lets you run current
through the filaments to heat them so

wWwWWwW americanradiohistorv com
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they start emitting clectrons. Once emis-
sion starts, the filaments stay warm and
you can release the button. A starter is a
momentary-contact switch that automat-
ically shuts off after a second or two; it
uses a himetallic strip inside a tiny argon
lamp.

Battery Back-Up for
Cordless Phones

During the carthquake in Los Angeles,
1994, mry phones didn’t work; they were
the cordless variety and wouldn’t work w ith-
out 117-VAC power. Also, whenever there is

a power fuilure, 1 lose the phone numbers
stoved in memory in the base. Could you
design a battery back-up circt?—R. K.,
Suwsun Ciry, CA

For safety reasons, everv household

needs at least one telephone that does
not require separate power. Otherwise,
as you discovered, any power failure ren-
ders you incommunicado.

The handsct of a cordless phone con-
tains rechargeable batteries, but the base
requires line power. Figure 3 shows how
vou might add battery backup to your
cordless phone base. For batteries, use C
or D cells in series to give the correct
total voltage, and check them yearly.

D1, D2
- 1N4(?01 +]
EXISTING D CELLS CORDLESS
‘_'| Y | POWER IN SERIES  —— PHONE
SUPPLY TO GIVE E BASE
CORRECT |
VOLTAGE T

FIG. 3—ADDING A BATTERY BACKUP to a cordless telephone (or other low-current DC
device) is a simple matter. Make sure tc check your batteries at least yearly.

LM317T
1 (1.25 V)
5—-40VIN «—IN ouT
GND
2

330

7805

(5.0V)
4-—1~ IN OUT-~3—+

11-40 VIN GND

D1
3.9v
ZENER

The diodes serve as an electronic switch
so that the batteries are used only when
the main power is off.

Have 12 Voits, Need 17

am trying to extract a * 17-volr sup-
u ply from my car’s running voltage, 13.5
volts, to power a high-quality active
crossover for an audio systemn. Should 1 nse a
555 timer and a transformer, or do you
think I can ger a respectable signal-to-noise
vatio with a device that will work within the
car’s supply limits? I would like to keep it
simple. Thanks for your suggestions.—7. V,
Kitchener, Ont., Canada

We presume you're dealing with line-
level audio, perhaps [ volt peak-to-
peak, ahead of the final amplifier. If so,
the simplest thing to do is redesign the
crossover so that it uses a single-ended
9- or 10-volt supply, which you obtain

by down-regulating the 13.5-volt line. If

you use a 7800-series regulator and
some capacitors, you should get very
clean DC, cleaner than what you would
get from a switching regulator.
Signal-to-noise ratio is not propor-
tional to supply voltage. In fact, RF cir-
cuits with really low noise often operate
on 5 volts or less. In your case, you

7805
. (5.0 V) .
3.05 VOUT 11-40VIN «———{IN  OUT| 9.0 VOUT
GND
2 270
7805 7812
1 (5.0V) 3 (12.0V)
«—IN ouT—» « N outP—
9-40 VIN GND 6.2V OUT 16—40 V IN GND 13.8V OUT
2] 2
D1, D2 RED
1N918 LED
.

FIG. 4—FOOLING A VOLTAGE REGULATOR into supplying a higher than specified output
is easily done using Zeners, or regular silicon diodes. When working with the 78xx series,

LEDs, which will light up, could also be used.
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should choose some suitable low-noise
op-amps and follow the recommenda-
tions in their data sheets,

Fooling a Voltage
Requlator

ﬂ Is there a way 10 “fool” u fixed voltage reg-
ulator into producing an output voltage
other than its nominal voltage; for exaniple,
to make a common 7805 voltage regulator
produce 3 volts for a Walkman?—S. J.,
Palyrerron, PA

Yes, voltage regulators are easy to fool,

if you’re willing to accept a small drop
in the quality of the regulation, which is
still good enough for most purposes.
The catch is that you can only raise the
voltage, not lower it, so if you want 3
volts, you have to start with an LM317T
1.25-volt regulator.

Figure 4 shows several ways this is
done. The standard way is to add two
resistors. The regulator then produces
its nominal voltage across R1, and R2
scales it up to the desired voltage. The
formula is:

Output voltage = Vi X (1 +

R2/R1) + Iy X R2
where VR is the voltage produced by
the regulator itself and 19N is its
ground-pin current (50 microamperes
for the LM317T, 8 mA for the 78xx
series). Note that with the 78xx series,
the resistors have to be fairly small
(under 500 ohms) and sometimes carry
substantial current.

With the 78xx series, you can also
raise the voltage by inserting a fixed
voltage drop in the ground lead. A
Zener diode adds its Zener voltage to
the output. Ordinary silicon diodes adds
.6-volt each, and you can use several in
series. [.LEDs add their forward voltage
(1.8 V for red, 2.1 V for green) and light
up; an advantage here is that you can use
the LED as a power-on indicator.

Vintage Sanyo Computer

I have a Sanyo NIBC-550 computer with

an 8088 CPU. Electrically it appears to
be OK, but | have no hoot disk, and Swiyo
can’t belp me. Do you have any informuation
in your files, or perbaps a refevence I can go
to¢—7. C., Camarillo, CA

HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Internet: See our Web site at
http://www.gernsback.com for information
and files relating to our magazines (Elec-
tronics Now and Popular Electronics) and
links to other useful sites.

To discuss electronics with your fellow
enthusiasts, visit the newsgroups sci.elec-
tronics.repair, sci.electronics.components,
sci.electronics.design, and rec.radio.ama-
teur.homebrew. “For sale” messages are
permitted only in rec.radio.swap and
misc.industry.electronics.marketplace.

Many electronic component manufac-
turers have Web pages; see the directory at
http://www.hitex.com/chipdir/, or try address-
es such as http//Awww.ti.com and http//www.
motorola.com (substituting any company’s
name or abbreviation as appropriate). Many
IC data sheets can be viewed online.

Books: Several good introductory electron-
ics books are available at RadioShack,
including one on building power supplies.

An excellent general electronics textbook
is The Art of Electronics, by Paul Horowitz
and Winfield Hill, available from the publish-
er (Cambridge University Press, 1-800-872-
7423) or on special order through any book-
store. Its 1125 pages are full of information
on how to build working circuits, with a mini-
mum of mathematics.

Also indispensable is The ARRL Hand-
book for Radio Amateurs, comprising 1000
pages of theory, radio circuits, and ready-to-
build projects, availabie from the American
Radio Relay League, Newington, CT 06111,
and from ham-radio equipment dealers.

Copies of past articles: Copies of past
articles in Electronics Now and Popular
Electronics (post 1992 only) are avaitable
from our Claggk, {nc., Reprint Department,
P.O Box 4099, Farmingdale, NY 11735; Tel:
516-293-3751.

Electronics Now and many other mag-
azines are indexed in the Reader’s Guide to

The Sanyo MBC-550 is a “PC-simi-

lar” (not PC-compatible) MS-DOS
computer manufactured around 1983. It
used an early version of DOS, and its
diskette format was compatible with the
IBM PC, but most of its software wasn’t.
(We presume you've tried an IBM PC
boot disk and it didn’t work.) With the
demand for complete PC compatibility
in the mid-1980s, computers of this type
quickly became obsolete.

For help with it, get on the Internet
and post a query in the newsgroup

Periodical Literature, availabie at your pub-
lic library. Copies of articles in other maga-
zines can be obtained through your public
library’s interlibrary loan service; expect to
pay about 30 cents a page.

Service manuals: Manuals for radios, TVs,
VCRs, audio egquipment, and some comput-
ers are available from Howard W. Sams &
Co., Indianapolis, IN 46214 (1-800-428-
7267). The free Sams catalog also lists
addresses of manufacturers and parts deal-
ers. Even if an item isn't listed in the catalog,
it pays to call Sams; they may have a sche-
matic on file which they can copy for you.

Manuals for older test equipment and
ham radio gear are available from Hi
Manuats, PO Box 802, Council Blufts, 1A
51502, and Manuals Plus, Box 637,
Spanaway, WA 98387.

Replacement semiconductors: Replace-
ment transistors, ICs, and other semicon-
ductors, marketed by Philips ECG, NTE,
and Thomson (SK), are available through
most parts dealers (including RadioShack
on special order). The ECG, NTE, and SK
lines contain a few hundred parts that sub-
stitute for many thousands of others; a
directory (supplied as a large book and on
diskette) tells you which one to use. NTE
numbers usually match ECG; SK numbers
are different.

Remember that the “2S" in a Japanese:
type number is usually omitted; a transistor
marked D945 is actually a 2SD945.

Hamfests (swap meets) and local orga-
nizations: These can be located by writing
to the American Radio Relay League
{Newington, CT 06111, htip//www.arrl.org).
A hamfest is an excellent place to pick up
used test equipment, older parts, and other
items at bargain prices, as well as to meet
your fellow electronics enthusiasts—both,
amateur and professional. :

alt.folklore.computers. That’s where the
computer historians and connoisseurs of
vintage computers hang out. If a reader
would care to send us a copy of a boot
diskette for your computer, we'd be glad
to forward it.

Play It Again . . . Slowly

Recently I bave been bearing about
portable cassette tape vecorders that run
the DC miotor at 1/, of normal speed in order
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to get four hours of audio on one side of a C-
120 tape. Do you know of a simple variable-
speed motor circust that 1 could buitd to
accomplish this? —D. P, Sacramento, CA

This would be a mechanical project,
not an electrical one. When you slow
a motor down electrically, you sacrifice

power and smoothness (although pulse- [

width-modulation circuits perform better
than simple resistors). But if you change
the diameters of some gears or pulleys,
you can reduce the speed and increase the
power. Simply replace the main pullev on
the motor with a bigger one, and see what
happens.

Audio Mixen

I would like to build the audio mixer

u shown in the October 1993 installment of

“Q&A” and have two questions:

(1) How can I upgrade the circuit to have
twice as many inputs, with bass and treble
controls on each input?

(2) Would it be possible for you to ger all

the components and circuit board for me? If

so, please let me know the cost and postage.
These parts are not easily accessible here in
St. Lucia.—T. G., St. Lucia, West Indies

"To increase the number of inputs, just

build two mixers (which can share a
power supply) and tie the outputs togeth-
er. (With some mixer circuits, tying the
outputs together would not be a good
idea, but you can still feed the output of
one mixer to an input of another.) Adding
bass and wreble controls would be more
complicated and might require additional
stages of amplification.

We cannot supply parts, but plenty of |

our advertisers can. Write to several
advertisers for catalogs; they will be glad
to help.

BNC Trivia

u I read once that the letters in “BNC cen-
nector” were given for the designer’s
name. If so, do you know the name? —
G. R, Waco, TX

BNC connectors are the push-and-
twist connectors commonly used on
oscilloscope inputs and video equip-
ment. The origin of the name “BNC”
was debated at length on the Internet (in
the sci.electronics newsgroup) about
continued on page 57
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CABLE CONVERTER
DIAGNOSTIC TEST CHIP

OAD FULL ACTIVATION OF CABLE CONVERTER

Timid about getting on the. . .

World Wide Web?

You've heard about the Information
Superhighway and all the hype that goes
with it! Sort of makes you feel timid about
getting on the Web. Put your fears aside! A
new book, The Internet and World Wide
Web Explained, eliminates alt the mystery
and presents clear, concise information to
build your confidence. The jargon used is
explained in simple English. Once the tech-
talk is understood, and with an hour or two
of Web time under your belt, your friends

will believe you are an Internet guru!

To order Book #403 send $6.95 plus $3.00 for
shipping in the U.S. and Canada only to Electronics
Technology Today Inc., P.O. Box 240, Massapequa
Park, NY 11762-0240. Payment in U.S. funds by
11.S. bank check or International Money Order.
Please allow 6-8 weeks for delivery.

WINDOWS 95

—One Step at a Time

Don't know what to do
when confronted with
Microsoft's Windows 95
screen? Then you need
a copy of Windows 95-
One Step at a Time.
Develop your expertise
with the straight-forward
presentation of the fre-
quently-used features that make Windows

95 so valuable to the PC user.

To order Book BP399 send $6.95 plus $3.00 for
shipping in the U.S. and Canada only to
Electronics Technology Today Inc., P.O. Box
240, Massapequa Park, NY 11762-0240. Payment
in U.S. funds by U.S. bank check or International
Money Order. Please aliow 6-8 weeks for delivery.

WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND
DIAGNOSTIC CUBES FOR ALL CONVERTERS!
[¥** ANYONE IMPLYING ILLEGAL USE WILL BE **%
DENIED SALE.WE SELL PRODUCTS ONLY!! TO
TECHNICIANS OR CABLE REPAIR FACILITIES!!
#1 IN CUSTOMER SERVICE & TECH. SUPPORT!
*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
*PRIORITY NEXT DAY SHIPPING AVAILABLE!
[*SALE= BUY § TEST BOARDS AND GET | FREE.
*MON-FRI - SAM-7PM - SAT 10AM-2PM EST.
*WEB PAGE HTTP:/WWW.800-GOCABLE.CO|
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TECHNICAL SERVICE DEPT. 717-620-4363 EST. 1976
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They Could Be On To

Something.

Discover the Caribbean aboard a Tall Ship.
6&13 (Jay adventures from $650.

For more information call your travel agent

or 1-800-327-2601.

Winly'ammer
Barefoot Cruises..

P.O. Box 190120, Dept. 5569 Miami Beach, FL 33119

ANTIQUE RADIO CLASSIFIED
Free Sample! .|
Antique Radio's

Largest Circulation Monthly.
Atticles, Ads & Classifieds.

6-| Month Trial: $19.95. 1-Yr: $38.95 ($55.95-1st Class)
R.C., P.O. Box 802-L.19, Carlisle, MA 01741
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VCR

Cross Reference

NOW Find the right Part
for your VCR/\
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‘\ pode! Nue
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gifth K"

; With the
ISCET VCR
CROSS REFERENCE

This 119-page reference contains
both model and part-number cross-
references updated to include 1994
units.

VCR’s are made in a few factories
from which hundreds of different
brand names and model numbers
identify cosmetically-changed iden-
tical and near-identical manufactured
units. Interchangeable parts are very
common. An exact replacement part
may be available only a few minutes
away from you even though the
manufacturer supplier is out-of-stock.
You may be able to cannibalize scrap
units at no cost!

The ISCET VCR Cross Reference
is pre-punched for standard loose-
leaf binding. . .$38.00 plus $3.00 for
shipping for each Reference.
Claggk Inc.

VCR CROSS REFERENCE OFFER
P.O. Box 4099

Farmingdale, New York 11735-0793

Name

Business

Address

Citv

State Zip

Cnclose $38.00 for the Fitth Edition of the 1ISCPT
VR Cross Reference and $3.00 far shipping tor each
Reference

The total amount of my order is $

Check enclosed—do not send cash

or please charge my credit card

Visa MasterCard — Exp. Date

Card No

Signaturd

New York State residents must add applicable Tocal
sales tax to fotal. US tunds onlv, Use US bank check
CB02
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LETTERS

SEND YOUR COMMENTS TO THE EDITORS OF
ELECTRONICS NOW MAGAZINE

Bye-Bye BBS

I recently tried to reach your BBS
system but was not able to connect. Can
you tell me what is going on with it?
WILLIAM GREYSON
Boston, MA

The Gernsback BBS officially closed on
May 1, 1997. There were a lot of reasons for
that, but the primary onc is that nost of its
functions bave been transferred to our Web
(ww.gernsback.com) and fip (fip.gerns-
back.com) sites on the Internet. For example,
all article-related files formerly on the BBS,
as well as all new ones, are on the fip site. To
find the files for Electronics Now, simply
point your browser to ftp.gernsback.com/
pub/EN, or;, using anonymons login, connect
with any fip dient. The Web site features
discussion forums where you can interact
with readers and get project and article
updates faster than cver before, an index to
articles in Electronics Now and Popular
Electronics, and lots more. Why not check
it out.—Editor

Cross About a Transistor

I picked up the June 1997 issue of
Electronics Now, because 1 was in-
trigued by the article on BEAM robot-
ics. When it came time to build the
circuit, however, I ran into a problem.
The circuit contains a 2N2646 unijunc-
don transistor. My local parts house told
me that the device had been discontin-
ued and the closest substitute would run
me $28. 1 find it surprising that a circuit

would contain a discontinued part. Are
they correct, and, if so, is there anything
else you could suggest?

CHRIS SEIDEL

Berkeley, CA

The 2N2646 bas been a standard, easily
available component for years, or actually
decades. A quick check i a curvent catalog for
one of the major electronics-components dis-
tributors showed it still being stocked, so we

from a wide variery sources, and is relatively

in a current issue of your magazine.

procecded with the project. Unfortunately,
however; the part does appear to have been
discontinued.

The good news is that there is an inexpen-
sive, industry-standard, dirvect substitute for
it—the NTE 6401 (or the identical ECG
6401). That part is available natiomvide

inexpensive. For example Mouser Electronics
(958 Noith Main St., Mansfield, TX 76063,
Tel: 800-992-9943; Web: wunw.mouser.cons)
carries it for around $6 plus shipping. To find
a local distributor; you can contact NTE by
telephone (500-683-6837), or visit their Web
site (www.nteinc.cony).

Incidentally, the NTE Web site is a real-
Iy useful reference for the electronics hoblyist
or professional. There is a continually updat-
ed cross-reference search engine, a distribu-
tor list, data sheets for selected devices, and
more.—Editor

An Author’s Comments

First of all, I’d like to congratulate
the staff at Electronics Now on an excel-
lent job in the editing and layout of my
article, “Boundary Scan Testung.” Ay
peers, after having looked over the arti-
cle, were all very impressed at the quite
professional job that had been done.

Also in the June issue, Jeff Ioltzman’s
“Computer Connections” column con-
tained some good information on access-
ing hardware ports under Windows 95.
That information proved very useful to a
software engineer on my team,

J. DANIEL CONNELL [EN |

Write To:
Letters,
Electronics Now Magazine,
500 Bi-County Blvd.,
Farmingdale, NY 11735

Due to the volume of mail we
receive, not all letters can be
answered personally. All letters
are subject to editing for clarity
and length.
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Budget Project and Computer Books

BP317-Practical Electronic Timing $6.95.

Time measurement projects are among the
most constructed gadgets by hobbyists. This hook
provides the theory and backs it with a wide range
of practical construction projects. Each project has
how-it-works theory and how to check it for corect
operation.

BP415-Using  Net- BRAND NEW

scape on the internet
$7.95. Get with the Internet and with surfing, or
browsing, the World Wide Web, and with the
Netscape Navigator in particular. The book explains:
The Internet and how the World Wide Web fits into
the general scenario; how do you go about getting
an Internet connection of your own; how to down-
load and install the various versions of Netscape
browsing software that are available; and how to
use Netscape Navigator to surf the Web, and to find
and maintain lists of usful sites. There's a heck of a
lot more, too!

BP325-A Concise User’s Guide to Windows

3.1 §7.95. Now you can manage Microscft’s
Windows with confidence. Understand what hard-
ware specification you need to run Windows 3.1
successfully, and how to install, customize,
fine-tune and optimize your system. Then you'll get
into understanding the Program Manager, File
Manager and Print Manager. Next follows tips on
the word processor, plus how to use Paintbrush.
There's more on the Cardfile database with its
auto-dial feature, Windows Calendar, Terminal,
Notepad, etc.

BP327-D0S: One Step at a Time $5.95.

Although you spend most of your time working
with a word processor, spreadsheet or database,
and are probably quite happy using its file manage-
ment facilities, there will be times when you
absolutely need to use DOS to carry out "house-
keeping' functions. The book starts with an
overview of DOS, and later chapters cover the com-
mands for handling disks, directories and files.

PCP119-Electronic Music and Midi Projests

$14.95. Save cash by building the MIDI gad-
gets you need. want a MIDI THRU box, program
change pedai, Metronome, analog echo unit, MIDI
patchbay or switcher? Qver 16 practical and very
useful music and MIDI projects—all in this book!
The projects are explained in detail with full instruc-
tions on assembly.

PCP120—Muitimedia on the PC! $14.95.

What is Multimedia? What can it do for you?
It can do lots of nice things! This 184-page hook
helps you create your own multimedia presentaticn.
Multimedia applications by people like you can
revolutionize educational and business applications
as well bring more fun, fun, fun into your leisure
computer.activities.

BP404-How  To

Create Pages for
the Web Using HTML
$6.95. Companies
around the world, as
well as PC users, are fast
hecoming aware of the

BRAND NEW

How to Create

World Wide Web as a || pades tor
means of publishing Using HTML

information  over the
Internet. HTML is the
language used to create
documents for Web
browsers  such as
Mosaic, Net-scape and
the Internet Explorer.
These programs recog-
nize this language as the
method used to format the text, insert images, cre-
ate hypertext and fill-in forms. HTML is easy to
learn and use. This book explains the main features
of the language and suggests some principles of
style and design. Within a few hours, you can cre-
ate a personal Home Page, research paper, compa-
ny profile, questionnaire, etc., for world-wide publi-
cation on the Web.

DBP377—Practical Electronic Control Projects
$6.95. Electronic control theory is presented in
simple, non-mathematical terms and is illustrated
by many practical projects suitable for the student
or hobbyist to build. Discover how to use sensors
as an input to the control system, and how to pro-
vide output to lamps, heaters, solenoids, relays and
motors. Also the text reveals how to use control cir-
cuits to link input to output including signal pro-
cessing, control loops, and feedback. Computer-
based control is explained by practical examples.

BP411—A Practicai Introduction to Surface

Mount Devices $5.95. This book takes you
from the simplest possible starting point to a high
level of competence in working with Surface Mount
Devices (SMD’s). Surface mount hobby-type con-
struction is ideal for constructing small projects.
Subjects such as PCB design, chip control, solder-
ing techniques and specialist tools for SMD are fully
explained. Some useful constructional projects are
included.

BP136—25 Simple Indoor and Window

Aerials $5.50. Many people live in flats and
apartments where outdoor antennas are prohibited.
This does not mean you have to forgo shortwave
listening, for even a 20-foot length of wire stretched
out under a rug in a room can produce acceptable
results. However, with experimentation and some
tips, you may weill be able to improve further your
radio’s reception. Included are 25 indoor and win-
dow antennas that are proven performers. Much
information is also given on shortwave bands,
antenna directivity, time zones, dimensions, etc. A
must book for all amateur radio enthusiasts.

BP336—A Concise User’s Guide to Lotus 1-2-

3 Release 3.4 $7.25. Discover how to use a
three-dimensional Lotus spreadsheet in the short-
est and most effective way. The book explains how:
to generate and manipulate 3-dimensional work-
sheets and how to link different files together; to
generate and add graphs to a worksheet, edit them,
and then preview and print the worksheet; to use
the Smartlcons and become more productive with
your time; to use the WYSIWYG add-in to produce
top quality screen and printed displays; and much
more.

BP379—30 Simple IC Terminal Block

Projects $6.50. Here are 30 easy-to-build IC
projects almost anyone can build. Requiring an IC
and a few additional companents, the book’s ‘black-
hox’ building technique enables and encourages the
constructor to progress to more advanced projects.
Some of which are: timer projects, op-amp projects,
counter projects, NAND-gate projects, and more.

BP401—Transistor Data Tables $6.95. The

tables in this book contain information about
the package shape, pin connections and basic elec-
trical data tor each of the many thousands of tran-
sistors listed. The data includes maximum reverse
voltage, forward current and power dissipation, cur-
rent gain and forward transadmittance and resis-
tance, cut-off frequency and details of applications.

BP403—The Internet and World Wide Web

Explained $6.95. You've heard about the
Information Superhighway. Sort of makes you feel
timid about getting on the Web. Put your fears
aside! This book eliminates the mystery and pre-
sents clear, concise information to build your confi-
dence. The jargon used is explained in simple
English. Once the tech-talk is understood, and with
an hour or two of Web time under your beit, your
friends will call you an Internet guru!

BP92—Electronics Simplified: Crystal Set
Construction $2.69. This book is written for
those who wish to participate in electronics more
through practical construction than by theoretical
study. It is designed for all ages upwards from the
day when one can read intelligently and handie sim-

‘ple tools. The crystal set projects are designed to

use modern inexpensive components and home-
wound coils. A book highly recommended for all
newcomers.

ETT1—Wireless & Electrical Cyclopedia

$5.75. Step back to the 1920's with this
reprinted catalog from the Electro Importing
Company. Antiquity displayed on every page with
items priced as low as 3 cents. Product descriptions
include: Radio components, kits, motors and
dynamos, Leyden jars, hot-wire meters, carbon
mikes and more. The perfect gift for a radio antique
collector.

ELECTRONIC TECHNOLOGY TODAY INC.

SHIPPING CHARGES IN
USA AND CANADA

SORRY No orders accepted

No. of Books Ordered |:]

P.O. BOX 240, Massapequa, NY 11762-0240 $0.011085.00 $2.00 outside of USA & Canada

501 to $10.00 300 To(al price of books ...................
Name 210_01 to $20.00.. .24 po  Shipping (see chart).

$20.0110$30.00... 8500  Subtotal... ...
e $30.01 to $40.00...... Sales Tax (NYS only) ....
City State Zip $40.01 t0 $50.00...... Amount Enclosed ... $
NW2 Allow 6-8 weeks for delivery $50.01 and above....... All payments must be in U.S. funds!

WwWWW. americanradiohistorv.com

MON SOIUOI0B|T /66 J8qQuiBldas

Py
w


www.americanradiohistory.com

Electronics Now, September 1997

-
E-3

EQUIPMENT REPORTS

A NEW TROUBLESHOOTING TOOL FROM HEWLETT PACKARD

Breeze through digital
troubleshooting with Hewlett
Packard’s Logic Dart.

CIRCLE 15 ON FREE INFORMATION CARD

There’s an ideal tool for every type of
t

roubleshooting need, and every
engineer or technician has a favorite tool
for preliminary testing. Just as a mechan-
ic might use a flashlight first to determine
if the floor jack is necessary, a techni-
cian will likely use a logic probe before
resorting to a logic analyzer. Quite often,
however, a logic probe’s performance lim-
itations make it unsuitable for testing
advanced digital circuitry. That’s why
Hewlett Packard (HP) aimed for the con-
venience of a logic probe in something a
lot more capable. The result is the HP
E2310A Logic Dart, an advanced logic
probe that’s no bigger than a DMM, yet
loaded with features and capabilities that
ordinary DMMs and logic probes only
dream of having.

The Logic Dart

The HP Logic Dart certainly sports a
futuristic look with its narrowed down
hand grip area and widened [.CD read-
out on top. A tilt stand is built into the
back to make for easier viewing, although
there is no backlight on the display. An
included AC adapter plugs into the top of
the unit, or it can run off 3 AA batteries
that fit inside. The batteries will general-
ly power the unit for 15 to 20 hours. The
top also houses infrared emitters that can
send data to an optional portable HP
thermal printer for a hard copy of mea-
surement and screen results.

Input probes plug into the bottom end
of the HP Logic Dart, with channel 1 (of
three) in the center position. Control

buttons are spread out across the face of
the unit, with a shift key providing sec-
ondary functions. While it might at first
appear to be complicated to use, a built-
in help screen can always get you out of a
bind. At its widest points, the unit mea-
sures 7.8 inches long by 3.5 inches wide
by 1.5 inches thick. It weighs 12 ounces.

You can’t troubleshoot todayv’s digital
circuitry with yesterday’s clumsy logic
probe—surface-inount parts are just too
small. In contrast, the HP Logic Dart lets
vou quickly pinpoint problems with the
included bundle of ultra-precise minia-
ture probes and accessories. The probe
tips are small and very sharp, spring-
loaded, and stay put even on the tiniest of
component leads. The probes are as deli-
cate as vou'll ever see, with very thin
grounding wires and ultra-miniature
grabbers on the ends. The accessory pack
contains assorted clips and leads that
make it easy to connect to various points
in a circuit.

Of course any tool of this caliber and
quality is rarely inexpensive, but, at least
here, you get what you pay for. The HP
E2310A Logic Dart with a full set of pre-
cision probes, carrying case, user manual,
batteries, and AC adapter costs $795.
That includes a three-year warranty. The
HP 82240B portable printer costs $135.

Features

The HP Logic Dart gives you a head
start on digital troubleshooting with a
100 megasample-per-second timing ana-
lyzer, logic monitor, DC voltmeter, 33-

MMz frequency counter, continuity
tester, and diode tester in an instrument
with graphical, numeric, LED, and audi-
ble readouts. All measurements are taken
using the same probe without having to
change the input connection. The unit
has three independent channels, each
with independent triggering that can be
set for edge, pattern, and combination
triggering. It detects high, low, and tri-
state conditions with visual and audible
feedback on circuit activity; and it offers
15-nanosecond glitch detection.

The probe is preset for TTL, ECL,
and CMOS logic, but can also handle
custom functions. All three inputs can be
displayed simultaneously, with up to 10-
nanosecond resolution. Pan and zoom
capabilities allow the use of cursors to
make precise time measurements. The
Logic Dart has enough internal memory
to store up to ten 2048-sample wave-
forms. It even knows the time and date!

While the unit really shines when it
comes to digital troubleshooting, it does
offer many DMAMI-like features that can
be useful in many situations. For exam-
ple, continuity can be checked with an
audible indicator. This is useful for
checking circuit board traces even before
you apply power to the circuit under test.
Resistance up to 120,000 ohms can be
measured, but this is really just an exten-
sion of being able to check continuity. On
the down side, it can’t measure current or
AC voltage, and DC measurements are
limited to plus or minus 35 volts. More
than 40 volts on any input or ground can
damage the unit.

The Logic Dart turns on and off with
the same button, although you have to
first press the shift key to turn it off to
prevent unintended shut down and pre-
mature loss of data. All settings and
waveforms are saved when you turn it
off and are restored when you wrn it
back on. The contrast of the display can
be adjusted according to ambient light-
ing conditions. Five unlaheled buttons
below the display are menu keys whose
functions change depending on the dis-
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play mode. Cursor keys and other dedi-
cated buttons handle all other functions.

A logic monitor built into the Logic
Dart consists of two LED indicators and,
optionally, an audible indicator of the
logic levels at the channel-1 input. The
logic monitor is always working unless
you turn it off. The green LED and a
high-tone beep are on when the input is
above the high threshold and a red LED

and low-tone beep are on when the input

is below the low threshold. Both LEDs Muscular Dystrophy Association
and the beep are oft when the input is
between the high and low thresholds (tri- (800) 572-1717

state), and the LEDs alternately flash
with a changing signal. The LEDs do rot

indicate frequency or duty cycle.
The Logic Dart is a unique digital

troubleshooting tool that’s just what you AT

need to help locate trouble spots in $2%-95

sophisticated circuitry. It provides many m OTHER MQIGN
more functions than a logic probe, and is

nearly as small as one. If the limited func- Wme‘m

tions of a logic probe are always slowing ‘

you down, then you might want to give GNES YOU SO MmH
Hewlett Packard’s Logic Dart a try.

For more information on the Hewlett Fm SO LITTLE
Packard E2310A Logic Dart, contact the : .
manufacturer directly (Hewlett Packard %
Company, Test and Measurement Orga- % Large Breadboarding srea

nization, PO Box 50637, Palo Alto, CA ...2,500 tie points with

A Vallab
/e no,
3330mpjge o

l ar Supply
94303-9512; Tel: 1-800-452-4844, ext. theTin Gusrantat 710 Ml Torm = ooy g
1893; Web: http://www.hp.com/info/ Function Generator itk < with short circult
protection
LogicDart5), or circle 15 on the Free ""‘"',/_';:L'."T/TT'"” = P
————Probe Indicators

Information Card. (EN| [

WE HAVE IT ALL! <3
Surveillance i

Infinity Transmitters @
FM Wireless Transmitter Kits
Vehicle Tracking Systems
Bug Detectors * Calier I.D.
Telephone Register with Printer
Long-play Recorders
Wired Mikes * Shotgun Mikes
Telephone Recording Adapters
Alcohol Testers * Drug Testers ;
Telephone Scramblers Remainder TEST EQUIPMENT
Hidden Video Cameras ; of trainer now has FOR UNDER $300!
Telephone Tap Detectors a 3 YEAR warranty
MUCH, MUCH, MUCH MORE.

_-Audio Speaker

OVER $600 WORTH
OF WORLD CLASS

The PB-503 is a total design And a Triple Power Supply with potentiometers, audio experimenta-

Our 27th Year! workstation. It has everything! fixed 5VDC, plus two variable 1.3 | tion speaker...plus a lifetime guar-
Small catalog FREE. Larger catalog send $5 Instrumentation, including a func- | outputs (+1.3 to 15VDC and -8 to | antee on all breadboarding sockets!
tion generator with continuously 15VDC). Throw in 8 TTL compatible | You have everything you need right

Mail Order only. Visa, MasterCard and

X . h A s N there in front of you! PB-503—one
C.0.D. accepted for equipment only. variable sine/square/triangle wave LED indicators, switches, pulsers,

forms—plus TTL pulses. Bread- super test station for under $300!

Inquire for dealers’ prices. boards with 8 logic probe circuits. Order yours today!!
1931\'};2555 b,sﬁal;ﬁii IC%%303 Can’t Wait! Call Toll-Free For More Information
Mon.-Fri, 8 a.m.-5 p.m. Mtn. Time E; 1-800-572-1028
800-926-2488 distri
(303) 499-5405 + Fax (303) 4944924 GLOBAL - or the name of your local distributor .
WfecrRE Al o SlsiEAacs ony SPECIALTIES 70 Fulton Terrace, New Haven, CT 06512 f=e
E-mall?am%—sales@sneleade|;.com (203) 466-6103 » Fax: (203) 468-0060 -
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GEeT PLuGGep IN To Grear Savings Witn THe ELEcTrRonics Book CLuB...

Take 5 BOOkS Choose From

47 Great

OR ONLY $42§ Selections!

0331898-XX $89.50 3
Counts as 2 " ol 0044392 $12.95
= e " ] Softcover

Values To
$266.95

As a member of the
ELECTRONICS BOOK CLUB...

W Enjoy receiving Club bulletins every 3-4 weeks
containing exciting offers on the latest books in the

e field at savings of up to 50% off the regular pub-
q';[: s ] lishers’ prices. B If you want the Main selection,
i il s EEE o do nothing and it will be shipped automatically. If
" & Repairing T fbigsber Titnn] i you want another book, or no book at all, simply
PE!':-‘.[I]IE" ] i : il ' return the reply form to us by the date specified.

LOMmpUILELS

T e

You’ll have at least 10 days to decide.

B If you ever receive a book you don’t want due
to late delivery of the bulletin, you can return it at
. our expense. Your only obligation is to purchase 3
more books during the next 12 months, after which you
may cancel your membership at any time. ll And you'll
be eligible for FREE BOOKS through our Bonus Book
Program.

A shipping/handling charge and sales tax will be added to all orders. All books
are hardcover unless otherwise noted. (Publishers’ Prices Shown) © 1997 EBC

9120989-XX $69.95
Counts as 2

$17.95
Softcover

................................................................................................. s
Electronics A Division of The McGraw-Hill Companies
L I -
= Book C|ub P.O. Box 549, Blacklick, OH 43004-9918
[ YES! Please send me the books listed below, billing me just $4.95, plus shipping/handling & tax. Enroll me as a member of the
Electronics Book Club® according to the terms outlined in this ad. If not satisfied, | may return the books without obligation and have
my membership cancelled. | agree to purchase just 3 more selections at regular Club prices during the next 12 months and may resign
anytime thereafter.
If you select a book that counts as 2 choices, write the book number in one box and XX in the next.
() Bill me
[ CHECK OR MONEY ORDER ENCLOSED PAYABLE TO: The McGraw-Hill Companies
Please charge my: (] VISA (1 Master Card (1 American Express [ Discover
Acct#____ _ Exp. Date
Name _ . Signature
Address/Apt. # -
City/State Zip __ Phone
valid for new members only, subject to acceptance by EBC. Canada must remit in U.S. funds drawn on U.S. banks. Applicants outside the U.S. and Canada will receive
special ordering instructions. A shipping/handling charge & sales tax will be added to all orders. RE997C
® PHONE: 1-614-759-3666 (8:30 a.m. to 5:00 p.m. EST Monday-Friday) 2 FAX:1-614-759-3749 (24 hours a day, 7 days a week)
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Softcover
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Softcover
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Softcover
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COOKBOOK

0497060 $29.95

Softcover
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Television

0375178-XX $44.95 0380767 $36.95

Counts as 2

ELECTRONIC

023919% $27.95

3rd Bditien
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1550178 $22.95
Softcover

= BOEI Eo:|t("¢’:|ub Your Leading Hobbyist Source For Over 30 Years!

[
ROBOT RUILER'S
NANZA
49 INEXPENSIVE

| ROBOTICS PROJECTS

|

1671469 $18.95
Softcover

0487375 $24.95
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0501149 $26.95

COMPUTER
\ TECHNICIAN'S

1575472 $29.95
Softcover

06850780 $24.95
Softcover

R
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0317917 $60.00

BUILD YOUR OWN
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Softcaver
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Softcaver

\

673092X $19.95
Softcover
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Softcover
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Softcover
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Softcover
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CEORSE. X MUNS ;l

0428433 $60.00
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5860349 $44.00
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Softcover ~
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Softcover
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Wireless Home Entertainment

RF-LINK’S WAVECOM SR. USES
wireless technology to transmit audio and
video throughout the house for enter-
tainment or security purposes. It allows

used by many cordless phones. FM,
rather than AM, transmissions provide
superior signal quality, penetrating walls,
floors, doors, and ceilings up to 300 feet

CIRCLE 20 ON FREE INFORMATION CARD

television viewers and music listeners to
enjoy crisp, interference-free video and
stereo audio reception anywhere in or
around their homes or offices without
having to run wires up walls or under car-
pets. A built-in remote-control extender
even allows users to change the channel,
adjust the volume, or control their VCR,
satellite receiver, laserdisc player, or CD
player from anywhere with their existing
remote control. The Wavecom Sr. can be
used to watch cable or satellite programs
on a bedroom TV without a separate
hookup, or watch a movie in a bedroom
without moving the VCR from the fami-
ly room. Parents can keep an eye on their
children playing or sleeping in another
room using the Wavecom Sr. and a cam-
corder. By using a TV-to-VGA converter
card, computer users can watch anything
on their monitor that they usually watch
onTV.

The Wavecom Sr. consists of a small
portable transmitter and receiver pair.
Using the 2.4-GHz ISM band, the sys-
tem avoids the crowded 900-MHz band

away. The remote-control extender
works by converting the infrared signal to
an RF signal and then back to infrared at
the equipment to be controlled.

The Wavecom Sr. has a suggested
retail price of $249.95.
RF-LINK TECHNOLOGY, INC.
411 Amapola Avenue
Torrance, CA 90501
Tel: 888-2RF-LINK
Web: bttp:/fwww.rflinktech.com

Automatic Antenna Coupler

One of SGC, Inc.s series of “Smar-
tuners,” the SG-231 automatic antenna
coupler uses microprocessor control of its
pi or L network to match virtually any
load to any transceiver. It features ex-
panded frequency coverage—1.0 to 60
MHz continuous—and complete fre-
quency agility with no operator interven-
tion. Tuning solutions are stored in a
non-volatile memory for fast (10 ms)

automatic recall. The SG-231 operates
with any HF or VHF (up to 60-MHz)

CIRCLE 21 ON FREE INFORMATION CARD

transceiver, 3 to 100 watts, and requires
only 12-VDC and RF connections.

Measuring a slim 1.8 X 10 X 11.5
inches, and weighing just three pounds,
the SG-231 will fit easily in the most
compact installations. The waterproof
unit is designed to be mounted at the
antenna feed point for maximum efficien-
cy. Common applications include end-fed
wires, center-fed dipoles, inverted “Ls,”
loops, and mobile whips.

The SG-231 automatic antenna cou-
pler has a suggested retail price of $595.
SGC, INC.

13737 S.E. 26th Street

PO. Box 3526

Bellevue, WA 98009

Tel: 1-800-259-7331 or 206-746-6310
Fax: 206-746-6384

E-mail: sgemkig@aol.com

Web: http://www.sgcworld.com

Lightning Protection System

Sensitive electronic equipment and
circuitry can suffer catastrophic failures
and/or reduced reliability due to surges
on coax, telephone, data, control, or
power lines connected to that equip-
ment. Although the best way to prevent
equipment damage is to unplug or dis-
connect each piece, that is usually tco
inconvenient to be practical.

The Intelligent Line Disconnect from
Rabun Labs removes that inconvenience.
When you turn off your equipment, the
device automatically disconnects and
grounds everything that is plugged into
it. To turn your equipment back on, press
a pushbutton switch on the device, power
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up your gear, and all connections are
automatically restored. The Intelligent
Line Disconnect also simultaneously dis-
connects/isolates, and grounds coax, tele-
phone, data, and control line I/Os.

CIRCLE 22 ON FREE INFORMATION C/.\RD

While the equipment is operating, the
device provides protection against AC
power loss. It also provides a level of
online protection through metal-oxide
varistor (MOV) surge suppressors. Power
line “noise” on the AC source is filtered
and attenuated before being supplied to
the equipment. The Intelligent Line
Disconnect protects PCs by controlling
the AC power and modem telephone-line
connections. It can also protect home-
entertainment components by control-
ling the AC-power, coax, and tele-
phone/data-line connections for a TV,
receiver, CD player, VCR, and cable or
satellite receiving system.

The Intelligent Line Disconnect
costs $99, plus $9.95 s/h.

RABUN LABS, INC.

PO. Box 818

Plant City, FL 33564-0818
Tel: 1-800-788-1824

Fax: 813-752-4632

Web: bttp://www.rabunlabs.com

Soidering-Iron
Temperature Controller

The Hot Tools Dial-Temp Controller
iIs a compact, easy-to-use temperature
controller that regulates the tip tempera-
ture of soldering irons and other devices
such as melting pots or hot plates. It
plugs into any 117-volt AC outlet,
accepts a three-prong plug, and features a
dial on top for adjusting the tip tempera-
ture of soldering irons from 150° to full
heat. By allowing users to regulate the =ip
temperature of fixed-temperature irons,
the low-cost controller can eliminate the
need for elaborate temperature-control
stations. Providing a 15-amp capacity, the
Dial-Temp is well suited for lowering the
tip temperature of soldering irons to pro-
tect sensitive electronic devices.
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The Dial-Temp Controller has a list
price of $39.95.
HOT TOOLS
2+ Tioga Way
PO. Box 615
Marblehead, MA 01945
Tel: 617-639-1000
Fax: 617-631-8887

Multisystem Digital
Video Converter

According to TenLab, its TR-
L1SVHS is the first consumer digital
video converter that features S-VHS in-
put/output connectors—real Y/C separa-
tion—rfor better conversion quality. It will
convert PAL, N'TSC 3.5% NTSC 4.43,
and SECAM video signals to PAL or
NTSC, and features TBC (time-base cor-
rection) for better signal synchronization.
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The stand-alone converter can be
used to convert tapes received from
abroad and recorded in a different TV
system. To convert tapes from PAL to
NTSC, for instance, vou would connect
the TR-11SVHS between a PALL VCR
(or camcorder) and an NT5C VCR. The
device also allows you to use your video
equipment in a country with a different
video system. It is available for 117- or
220-volt power.

The TR-11SVHS muldsystem digi-

WWW . americanradiohistorv.com

tal video converter has a suggested retail

price of $745.

TENLAB MULTISYSTEM VIDEO
PRODUCTS USA

2217 Malcolm Avenue

Los Angeles, CA 90064-2023

Tel: 310-474-6909

Fax: 310-441-1807

E-mail: info@tenlab.com

Web: bttp://www.tenlab.com

Digital Multimetep

Wavetek’s Model 25XT digital multi-
meter with built-in capacitance meter
measures volts, ohms, amps, and full
capacitance ranges from 200 pF to 20 mF,
as well as transistor testing and frequency
to 40 kHz. In addition to core measuring
capabilities, the 25XT offers a combina-
tion of TechPreferred features including
max/data hold, stray-capacitance zero
adjustment knob, easy-to-read oversized
characters, auto-off, wide measuring
ranges, fullv-fused current inputs, safety
test leads, and input warning beepers.

CIRCLE 25 ON FREE INFORMATION CARD
The Model 25XT handheld DMM

costs $99.95.

WAVETEK CORPORATION

9045 Balboa Avenue

San Diego, C4 92123

Tel: 619-279-2200

Fax: 619-565-9558
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NEW LITERATURE

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

Web Psychos, Stalkers, and
Pranksters:

How to Protect Yourself in
Cyberspace

by Michael A. Bunks

Coriolis Group Books

14455 North Hayden
Suite 220

Scottsdale, AZ 85260

Tel: 1-800-410-0192

Web: hitp:/fwuww.coriolis.com
$24.99

If vou send and re-
ceive c¢-mail, post
messages in public
bulletin-board sys-
tems, enter an on-
line chat room, or
even just browse
Web pages, you
put yourself in
the path of a new
breed of criminals.
Simply by being
online, you expose your finances, your
privacy, and perhaps even your physical
well-being to risk. This book, written by
an expert on the Internet and privacy
issues, reveals the threats that lurk online,
and explains how people can protect
themselves and avoid becoming victims.
It you've already been, or currently are,
being victimized, the book will show you
how to put a stop to it.

The book provides step-by-step in-
structions on how to protect sensitive,
personal information and how to avoid
becoming an online target. It shows read-
ers how to track down those who might
be harassing, abusing, or defrauding
them. The book alerts the reader to the
presence of many kinds of online hazards
and violations of privacy, including com-
promises of passwords and chat-room
impostors. Using real-life examples of
Cyberspace crimes—as well as the
author’s personal, candid, and entertain-
ing tales—the book descrihes how stalk-
ers, con-artists, and pranksters cause

CIRCLE 338 ON FREE
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problems. Tt then teaches Internet users
how to use preventative and defensive
methods to deal effectively with online
threats.

Improvised Technology in
Counter-Intefligence Applications

by Robert Ing, D.Sc., FA.P.Sc.
Tiare Publications
PO. Box 493
Lake Geneva, W1 53147
Tel: 1-800-420-0579 (M-E, 9-5 CST)
$29.95 plus $3 shipping
and handling
Industrial espi-

: onage is a seri-
Izprovised ous, and escalat-
‘fechnology .

- ing, problem. An
Counter- increase in un-
intelligence . A
Applications ClnPIOYCd lnte“l_

JE—————— gence officers
r— since the end of
the Cold War and

the proliferation
of advansced tech-
nology have made
corporate spying much easier. A survey
conducted by the Canadian Security and
Intelligence service found that 43% of
American corporations have had an aver-
age of six incidents involving industrial
espionage. And many of those incidents
have gone unreported, because even a
rumor of a security breach can cause a
company’s stock to drop.

To reduce losses due to espionage,
field-investigative and corporate-security
personnel must be able to detect and neu-
tralize electronic surveillance devices.
Unfortunately, notes the author of this
book, who conducts workshops for field
personnel of U.S. and Canadian govern-
ment agencies, the required equipment is
expensive and hard to come by, and its
very presence might draw unwanted
attention.

The book shows readers how to get
around those obstacles. It provides prac-
tical methods for electronic “bug” detec-
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tion without the need for expensive
equipment or previous technical knowl-
edge. Written specifically for non-tech-
nical field staff and intelligence officers,
the book presents improvised methods
for the effective detection of telephone
taps, hidden radio and infrared transmit-
ters, video cameras, and vehicle tracking
devices.

Build Your Own Intelligent
Amateur Radio Transceiver

by Randy L. Henderson
McGraw-Hill, Inc.
11 West 19th Street
New York, NY 10011
Tel: 1-800-822-8158
$39.95 hardcover; $29.95 paperback
This complete
guide to the entire
process of build-
ing, using, and en-
joying a sophisti-
cated radio trans-
ceiver is aimed at
amateur-radio
operators,
and anyone else
who is interested
in how modern
radio transceivers work. It thoroughly
explains how to build a multiband, multi-
mode HF transceiver, using a building-
block approach that starts at the speaker
and microphone and heads toward the
antenna. The book provides easy-to-fol-
low descriptions of how the finished
radio works and tells where to get parts
for the project. It also presents plans for
smaller projects, such as a simple frequen-
cy synthesizer and a spectrum analyzer.
The book not only examines con-
struction techniques, but also describes
the operation and purpose of each cir-
cuit. It shows that, unlike some home
projects, the main transceiver calls for
techniques that are very similar to those
for contemporary commercially pro-
duced equipment. With an emphasis on

Buip Your OwN
INTEHLIGENT
AMATEUR RADIO
TRANSCEIVER

Hemdvnan
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the how and why of frequency synthesis,
the book covers everything from inter-
facing digital and analog circuitry to
keeping digital switching noise out of
sensitive analog circuits; from anticipat-
ing the real-world behavior of RF cir-
cuits to interfacing a microcontroller to
various input/output devices; and from
mastering the intricacies of circuit-
board fabrication to performing ascem-
bly programming of the Intel 80C31
microcontroller.

Interconnection Solutions Gatalog
AMP Incorporated

Advanced Cable Systems Division

PO. Box 3608

Harrisburg, P4 17105-3608

Tel: 1-800-522-6752

Web: http:/fwww.amp.com
Free

This 32-page cata-
log covers AMP%
full lines of stan-
* dard cable assem-
blies. It includes
descriptions, part
numbers, and
y prices for hun-
dreds of cables,
connectors, and
switches; and fea-
tures details on
new products for the Universal Serial Bus
(USB), Fibre Channel, SCSI-3, and
CAT-5 markets. Many of the selections
are available in either commercial grade
or AMP Gold versions, which meet
exacting specifications for durability and
contact plating.

The catalog also describes how AMP
Engineered Systems can solve tough
design and engineering problems. The
company’s engineers routinely work
with customers to generate custom solu-
tions to special challenges, whether
related to speed and distance, shielding,
weight, latching, or even appearance.

The USB Handbook
by Kosar faff

Annabooks

11838 Bernardo Plaza Court

Suite 1024

San Diego, CA 92128

1el: 619-673-0870 or 1-800-462-1042
Fax: 619-673-1432

E-mail: info@annabooks.com

Web: http:/fwww.annabooks.com
$24.95
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This pocket-sized
guide for Uni-
versal Serial Bus
(USB) hardware
and software de-
sign is based upon
USB Specification
1.0 and covers
physical devices,
client software,
system software,

The USB
Handbook

Wanagur jdl
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lers. The refer-
ence guide is divided into seven main
subject areas:

The USB Overview includes USB
implementation and topology. Transfer
Types covers communication flow paths,
bulk and data transactions, and control
and isochronous transfers. Mechanical
Requirements include dimensioning and
tolerances, physical cable requirements,
connectors, contact numbering, ratings,
cable voltage-drop requirements,
grounding, and propagation delays. In
Electrical Requirements, USB driver
characteristics, signal termination, data
signaling, and bit stuffing are discussed.
The Device Framework section covers
USB device requests, standard driver
requests, and USB device descriptors.
USB Hub Information includes architec-
ture, connectivity, repeater states, port
1/O driver and receiver model, frame
timing, and endpoint organization.

Educational and Fun Electronic Kits
for Teachers, Students, and
Hobhbyists

from LNS Technologies
20993 Foothill Boulevard
Suite 307
Hayward, CA 94541
Tel: 1-800-886-7150
$1

---------------- This 15-page cata-
log (#701) is filled
with electronic
kits that are de-
signed to be both
fun and educa-
tional. There are
projects to appeal
to builders of
every skill level,
from beginner to
experienced. Skill
levels for every kit
are noted in the catalog. A small sampling

Pl Kin
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of the featured kits include a laser, a solid-
state recorder, a voice changer, a digital
compass, a microcontroller, and an anti-
gravity levitator.

Every kit comes with a drilled glass-
epoxy printed circuit board and clearly
identified parts, and many also include
attractive plastic enclosures to give the
projects a finished look. Manuals feature
easy-to-follow instructions, plenty of
illustrations, circuit diagrams, trouble-
shooting pointers, and manufacturer’s
data sheets when new or unusual compo-
nents are used.

Packet: Speed, More Speed
and Applications: 2nd Edition

compiled by Rich Roznoy, KIOF

The American Radio Relay League

225 Main Street

Newington, CT 06111-1494

Tel: 860-594-0200

E-mail: ead@arl.org

Web: brtp:/fwww.arvlorg

$15

This book pre-
sents a collection
of timely articles
from a variety of
authoritative
sources. All of the
most recent ad-
vances in packet
can be found in
this entirely new
second edition,
which contains
none of the articles found in the original
book.

The book includes articles from
ARRL Digital Communications Conference
Proceedings, QFX, QST, The ARRL
Satellite Anthology, and the Internet. The
article on APRS (Automatic Packet
Reporting Service) helps you keep
abreast of the latest advances in software
and applications, including weather
tracking and improved mapping databas-
es. Speed is the name of the game in the
piece on digital modulation: 9600 bits-
per-second, 56-kilobits-per-second data
links. There’s an article that shows how to
track meteors and use the first user-
friendly 1200-baud satellite BBS on Fuji-
29. Another makes TNC interfacing easy
with wiring diagrams for all popular rigs.
You'll also learn how to modify your rig
for improved performance, build a “total-
ly accurate clock,” and construct a low-
cost modem. En |
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SERVICE CuLINIC

More About Microwave Ovens

I AST TIME WE TOOK A QUICK LOOK AT REPAIRING

MICROWAVE OVENS, AND PROVIDED A HANDY GUIDE WITH

| COMMON SYMPTOMS AND THEIR LIKELY CAUSES. HOWEVER,

BEFORE WE PROCEED FURTHER, WE NEED TO STEP BACK AND

| look at the basics behind microwave
| cooking, the magnetron, and microwave-
oven electronics.

Microwave Cooking

The typical microwave oven uses
between 500 and 1000 watts of
microwave energy at 2.45 GHz to heat
food. That heating is the result of the
microwave energy vibrating the water
molecules in the food. That’s why plas-
tic, glass, and even paper containers are
heated only by the conduction of heat
from the food. There is little direct
| transfer of energy to those materials.

This also means that the food does not

have to be a conductor of electricity (you
| can test this by heating a glass of distlled
water in your microwave-—you’ll find
that it does get hot even though distilled
water is not a conductor).

Since the oven-chamber cavity is a
good reflector of microwaves, nearly all
of the energy generated by the oven is
available to heat the food and heating
speed depends only on the available
power and how much the food is being
cooked. Ignoring losses through convec-
tion, the time it takes to heat food is
roughly proportional to its weight. Thus
two cups of water will take about twice
as long to bring to a boil as one cup.

Heating is not (as is popularly as-
sumed) from the inside out. The penetra-
tion depth of microwave energy is only a
few centimeters, so the outside does
| indeed cook faster than the inside.

However, unlike a conventional oven, the
microwave energy does penetrate those
few centimeters, rather than being totally
applied to the exterior of food. The mis-
conception probably occurs when sam-
pling something like a pie filling just out
of the microwave. Since the pie can only
cool from the outside, the interior filling
seems to be much hotter than the crust
and will remain that way for a long time.

One interesting note; since 30 to 50
percent of the power goes out the vents in
the back as heat, a microwave oven is
really only more efficient than a stovetop
or conventional oven for heating small
quantities of anything. With a normal
oven or stovetop, wasted energy goes into
heating the pot, the oven, the air, and so
on. However, that waste heat is relatively
independent of the quantity of food and |
may be considered to be a fixed overhead.
Therefore, there is a crossover point
beyond which it is more efficient to use
conventional heat than microwaves.

How Microwave Ovens Work
A microwave oven is really a very sim-
ple device. It consists of two main parts;

WAVEGUIDE

OUTPUT ANTENNA\

FILAMENT AND S
CATHODE LEADS FJ

Q‘,CERAMm

COOLING
/ FINS
|___——VANES

CATHODE
FILAMENT

——  MAGNET

‘\\\\\‘MAGNETRON

HOUSING

TERMINALS WITH
RF CAPACITORS

FIG. 1—A CROSS-SECTIONAL VIEW of a typical microwave-oven magnetron. This device
is little changed since its invention shortly after WWII.
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NOTE: DOOR IS CLOSED.
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FIG. 2—THIS SIMPLIFIED SCHEMATIC DIAGRAM shows only the oven's power circuits.
It is similar to the one you will likely finc pasted inside your unit’s cabinet.

the controller and the microwave genera-
tor. The controller is what times the
cooking by turning the microwave ener-
gy on and oft. Power level is determined
by the ratio of on time to off time in a 10-
to 30-second cvcle. The microwave gen-
erator takes AC-line power, steps it up to
a high voltage, and applies that to a spe-
cial type of vacuum tube called a mag-
netron—a device that is little changed
from its invention during World War II
(for radar).

The controller section usually in-
cludes a microcomputer, though verv in-
expensive units may simply have a mech-
anical timer (which ironically, is probably
more expensive to manufacture in today’s
world!). The controller runs the digital
clock and cook timer; sets microwave
power levels (via pulse-width control of
the microwave generator); runs the dis-
play; and in high-performance ovens,
may even monitor the moisture or tem-
perature sensors.

There are also various door interlock
switches that prevent the oven from pro-
ducing microwaves if the door is not
closed completely. At least one of these
will be direcdy in series with the trans-
former primary so that a short in the
relay or Triac cannot accidentally turn
on the microwave generator when the
door is open. The interlocks must e
activated in the correct sequence when
the door is closed or opened. There is
another interlock across the AC line. It
is there to blow the main fuse if the

switches are activated out of sequence, as
might happen with a damaged door or
switch mechanism. Failed door inter-
locks account for the majority of micro-
wave oven problems—perhaps as high as
75 percent.

The microwave generator is the sub-
system that converts AC-line power into
microwave energy. It consists of four
major parts:

* High-voltage transformer—featur-
ing a sccondary of around 2000-volts
rms at (.25 amp and a low-voltage high-
current winding for the magnetron’ fil-
ament.

* High-voltage rectifier—usually
rated 12,000 to 15,000 PTV at around 0.5
amp.

* High-voltage capacitor—0.65 to
1.2°F at a working voltage of around
2000-volts AC.

e Magnetron--the microwave pro-
ducing tube including a heated-filament
cathode, multiple resonant cavities with a
pair of permanent ceramic ring magnets
to force the electron beams into helical
orbits, and an output antenna.

Magnetron Construction and
Operation

The cavity magnetron was invented
by the British before World War II. It is
considered by many to be the invention
most critical to the Allied victory in
Europe. The story goes that shortly after
the \War, a researcher at the Ravtheon
Corporation, Dr. Percy Spencer, was
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standing near one of the high-power
radar units and noticed that a candy bar
in his shirt pocket had softened. In the
typical “I have to know why this hap-
pened” mentality of a true scientist, he
decided to investigate further. The
Amana Radarange and today’s microwave
oven industry were the result.

Figure 1 shows a cross-sectional dia-
gram of a typical magnetron (this dia-
gram comes from John Gallawas www.
yup.com/microtech/ Web site). The fila-
ment and cathode are one and the same,
and are made of solid tungsten wire in the
form of a helix about 5/;,-inches diameter
by 3/¢-inches in length. The cathode is fed
a pulsating negative voltage with a peak
value of up to 5000 volts. The anode is a
cylinder made with an inside diameter of
13/g inches (35 mm) and a length of about
I inch (25.4 mm).

Rather than cylindrical cavities, as you
would find in most descriptions of radar
magnetrons, there is a set of ten copper
vanes brazed or silver soldered to the
inside wall of the cylinder facing inward
toward the cathode. Copper shorting
rings at both ends, near the center, join
alternating vanes. That structure results
in multiple resonant cavities that behave
like sets of very-high-quality, low-loss 1.-
C tuned circuits with a sharp peak at 2.45
GHz. A connection is made near the
middle of a single vane to act as the out-
put-power takeoff.

The entire assembly is placed in a
powerful magnetic field—several thou-
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sand gauss compared to the Earth’s mag-
netic field of about 0.5 gauss—provided
by a pair of really powerful ceramic ring
magnets placed against the top and bot-
tom covers of the anode cylinder. A set
of thin aluminum fins act as a heat sink
for removing the significant amount of
wasted heat produced by the microwave
generation process, which is only about
50 to 75 percent efficient. There will
always be a cooling fan to blow air
through the assembly. The anode and
magnetron case are at ground potential
and connected to the chassis.

The gap between the cathode and
anode, and the resonant cavities, are all
in a vacuum. When powered, electrons
stream from the cathode to the anode.
The magnetic field forces them to travel
in curved paths in bunches like the
spokes of a wheel. The simplest way to
describe what happens is that the elec-
tron bunches brush against the openings
of the resonating cavities in the anode
and excite microwave production in a
way analogous to what happens when
you blow across the top of a Coke bottle
or through a whistle.

The frequency/wavelength of the
microwaves is mostly determined by the
size and shape of the resonating cavi-
ties—not by the magnetic field as is pop-
ularly thought. However, the strength of
the magnetic field does affect the thresh-
old voltage (the minimum anode voltage
required for the magnetron to generate
any microwaves), power output, and
efficiency.

Microwave Generator Circuit

Nearly all microwave ovens use the
same basic design for the microwave
generator. That has resulted in a rela-
tively simple, low-cost system. The typ-
ical circuit is shown in Fig. 2 (in this case
from a Panasonic unit). That figure is a
simplified schematic similar to the type
you are likely to find pasted inside the
metal cover. Only the power circuits are
likely to be included. Unless it is a sim-
ple motor driven timer, the controller
details are usually not shown. Since most
problems will be in the microwave gen-
erator, your unit’s simplified schematic
may be all you need for servicing.

Note the unusual circuit configura-
tion—the magnetron is across the diode,
not the capacitor as in a “normal” power
supply. This is a half-wave voltage dou-
bler. The output waveform looks like a
sinusoid with a peak-to-peak voltage
equal to the peak-to-peak voltage of the

transformer secondary, with its positive
peaks at chassis ground. BE EX-
TREMELY CAREFUL HERE!!! Up
to 5000 volts at real amperage is pre-
sent!!! Also, never attempt to view this
waveform on an oscilloscope unless
you have a commercial high-voltage
probe and know how to use it safely!

Other types of power supplies have
been used in some ovens. Those include
high-frequency inverters. But it is hard to
beat the simplicity, low cost, and reliabil-
ity of the very common half-wave dou-
bler configuration. Note that there is also
usually a bleeder resistor as part of the
high-voltage capacitor. However: do not
assume that this is sufficient to dis-
charge the capacitor. Always discharge
the capacitor yourself before you
touch anything in the microwave gen-
erator after the oven has been pow-
ered. The bleeder may be defective and
open without you realizing it as it does
not affect the operation of the oven, or its
discharge time might be long—up to sev-
eral minutes. And some ovens might not
have a bleeder at all.

Other parts of the switched primary
circuit include the oven interlock switch-
es, thermal protector bolted to the mag-
netron, thermal fuse near the trans-
former, cooling fan, turntable motor (if
any), oven light, etc.

Wrap Up

Next time we will dive into the safe
testing of the various components in the
microwave generator. Until then, if you
really are curious or have a pressing need
to get your microwave going again, check
out my Web site (http://www.paranoia
.com/~filipg/REPAIR/) for general infor-
mation or the Microtech Web site
http://www.yup.com/microtech/)  for
more on magnetron operation and spe-
cific tech-tips that may apply to your
model. And don’t forget, if you have spe-
cific questions, you can contact me
directly at sam@stdavids.picker.com

And a final note—the sci.electron-
ics.repair FAQ hompage is on the move
to a new and expanded site. Look for it
in the near future at http://www.repair-
faq.org/

Monitor Test Equipment

Now you can repair and test Computer monitors
with ease. With sweep rates up to 64Khz., eight
step gray scale, white screen, single color mode.
Mac |l, EGA, CGA support, you can run almost
ANY PC monitor. And it is EASY to use. Color
front panel displays show just what you should
see. Don't let its’ small size fool you. It Is
the most powerful handheld available, and it
supporis ALL basic VGA modes (some don’ty.
Itis suitable for bench or field operations. Battery

or AC operation PRICE:$295

Looking for a SMALL battery operated monitor
test pattern generator that will fit in your pocket?
The Checker Jr. is it. It displays a very useful
64 color pattern. You can evaluate size, focus,
linearity, color tracking, and balance. It operates
in the 640 x 480 mode (31.5Khz x 60Hz.), and 1s
very easy to use. Use it anywhere.

PRICE: $99.95

Need to check-out or burn-in multiple monitors?
The Checker Vl is the tool you need. Itis a stand-
alone (no computer required) 6 output test
pattern generator. You can run 1 to 6 moniters
from the small (1"« 5"« 6") Checker VI. It oper-

ates in the 640 « 480 mode, displaying an 8 » 8

EXERCISE.

American He_art
Association

wwWwWamericanradiohistorv com

8-color pattern which shifts every 3 minutes to

PRICE: $249

Computer & Monitor
Maintenance, Inc.

reduce screen burn

1-800-466-4411 » 770-662-5633
hitp://www.computermonitor.com
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going to be a “Gee, 1 wish I had sorme-
thing that could . . .” session.

The ELPH

Figure 1 shows an image of the new
ELPH camera, introduced earlier this
vear by Canon. I happened to see cne
while browsing in a camera store after
dropping off my trusty old Nikon for
some routine preventive maintenance.

The ELPH is a super miniature cam-
era, about the size of a pocket calculator.
However, its diminutive size is about the
only thing it has in common with.its dis-
posable plastic brethren (Instamatics,
disk cameras, etc.). The ELPH has a
brushed metal case and a heft that clear-
ly says there’s something different here.
It sells for about $400.

The ELPH uses a new cartridge film
about 25% smaller than a 35mm car-
tridge. The cartridge contains both film
and digital data stored on some sort of
magnetic medium. You don’t have to
thread a winder to load film. In addition,
you don’t have to deal with negatives.
Instead, after submitting the roll for
processing, you get back a contact sheet
and the original cartridge, which acts as
a permanent storage container. There is
also a capability for time- and date-
stamping each image.

It has built-in flash (with red-eye cor-
rection), 2 X zoom lens, and a control that
allows you to vary the format of a print
(normal, wide, and telephoto). According
to the sales clerk, the camera always takes

COMPUTER CONNECTIONS

GOING TO BE ANOTIHER

A Hybrid Digital Gamera

O, IDIDN'T JUST BUY A DIGITAL CAMERA, SO THIS IS NOT

“MY-NEWEST-GADGET-AND-

HOW-COOL-IT-1S” SESSION. HOWEVER, SEEING ONE ALTERED CER-

TAIN VIEWS OF MINE AND GOT ME THINKING. SO THIS IS REALLY

the wide-view image, but the digital stor-
age tracks the format setting. Later, when
you get the contact sheet back, an over-
laid rectangle shows the crop you would
get by printing at the selected format. If
desired, you can override the initial set-
ting for actual printing. Table 1 summa-

rizes the detailed specs.

FIG. 1—CANON'S ELPH is a marvel of
electro-mechanical miniaturization, but
there's no computer interface. What gives?

The sample prints I saw looked good.
There were obviously better than 110-
size images. Without doing a detailed
comparison using my own subjects, |
don’t know whether they could really
compete with 35mum, but results were
encouraging.

It's Cool

The ELPH is cool. It has a high-tech
look and a quality feel that together say
something new, and that also points out
future dircctions.

The ELPH is a hybrid or a mongrel,

By JEFF HOLTZMAN

depending on how you look at it. It’s
neither fully analog nor fully digital. An
optimist (or a marketing person) would
say it combines the best of both. [ don’t
know; let’s think about that.

Certainly for image quality, analog is
still king. Affordable digital image cap-
ture still has a long way to go. However,
the ELPH leans heavily in the mass-
market direction, so you don’t get the
range of control over aperture and shut-
ter-speed settings you would with a
comparably-priced 35mm device. And
in digital capabilities, the ELPH falls
short, primarily because it has no exter-
nal interface for controlling image cap-
ture or data upload/download.

So maybe it does fall in the “toys-for-
yuppies” category. It’s smaller and sleek-
er and cooler than entry-level 35mm
devices, but at more than twice the cost,
it’s hard to see twice the benefit.

What would it take to satisfy me? For
one, 1 wholly agree with the hybrid
approach. Regarding image quality, ana-
log is still light years ahead of digital, so
stick with film. But don’t sacrifice con-
trol. Let me set the shutter speed and
aperture diameter if | want to. And sure,
provide auto setungs for those who don’t.

As for digital capabilities, Canon
totally blew an opportunity by not pro-
viding some sort of interface into the sys-
tem. I'd like to be able to snap pictures on
command. I'd like to programmatically
vary settings while snapping the same
image over and over to “calibrate” the
system. I'd like to take a series of identi-
cal images at some periodic rate (or even
an aperiodic rate) under program control.
I'd like to edit, modity, and annotate the
(currently limited) digital information
stored on the film cartridges. I'd also like
to have a digital thumbnail image stored
in the cartridge—yes, in addition to the
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TABLE 1-ELPH SPECIFICATIONS

Type: 1X 240 fully automatic lens shutter
camera with built-in zoom lens and mag-
netic IX functions.

Lens: 24—48mm f4.5-6.2,6 elements in 6
groups (with 2 aspherical glass lenses).

Viewfinder: Real-image zoom finder cov-
ers approx. 82% of actual picture area.
0.31x magnification in wide; 0.62x in tele-
photo.

Shutter: Combination aperture and pro-
gram electromagnetic-drive shutter.

Autofocus: Passive and active autofocus
using 1/IRED skimming CCD sensor as a
distance-measuring element.

AF Mode: Single point measurement only.

Focusing Range: 1.5ft./0.45m to infinity,
150 focusing zones. .

AF Control: Program AE; AE lock upon
completion; three-segment measurement
with SPC light sensing elements.

Metering Range: (at ISO 100) Flash
On/Flash Auto: WIDE EV9.5-EV17 (1/35
sec at t/4.5 to 1/500 sec at #/16); TELE-EV
11.5-EV19 (1/70 sec at 6.2 to 1/500 sec at
1/32); Flash Off/Slow Sync: WIDE-EV3.5-
EV17 (2 sec at 1/4.5 to 1/500 sec at 1/16),
TELE-EV4.5-EV19 (2 sec at 1/6.2 to 1/500
sec at {/32).

Film Speed Setting: (SO 20-10,000
automatically set in /5 step increments by
reading data disk.

Film Loading: Manual drop-in loading.
Fully automatic advance and rewind. Mid-
roll rewind possibie.

analog image on the film. All the digital
information could be downloaded to a
database application. A database might
store a roll number, a print ID, a catego-
ry, and descriptive text for each print, and
likewise for the cartridge as a whole.
With thumbnails availahle, annotating
the iinages (“Johnny’s first birthday”)
would be much simpler and more likely
to get done.

Standards

It's ironic when you consider that,
like the (PC portion of the) computer
industry, the photography industry grew
up around standards. Interchangeable
film cartridges, flash units, lenses,
mounts, and so on all contributed to the
overall variety of choices.

IX: Date, Print aspect ratio, Cartridge
loading direction, Strobe On/Off, Subject
brightness, and Title area recorded on
film using a single track, write-on mag-
netic recording head.

Flash Exposure Controlier: Determined
by film speed and AF distance.

Red-eye Reduction Mode: Activated via
Auto flash button.

Fiash Recycling Time: Approximately 5
sec.

Flash Coupling Range: WIDE: 1.5ft—
9.8#/0.45-3m; TELE: 1.5ft-7.2f/0.45m—
2.2m (with ISO 100 color negative film.)

Self-Timer: Electronically controlled with
10-second delay.

Remote Controiler: Optional remote
controller RC-5, 2 seconds delay shutter
release; transmits up to 16.4 f/5.3m
when directly in front: up to 11.5f/3.5m at
periphery.

Data Imprint: Recorded magnetically
and can be printed on either the front and
back or only the back of print.

Power Source: Battery: One Lithium
(3v).

Battery Capacity: Approximately 12—-25
exposure rolls with 50% flash use.

Dimensions (inches): 3.6 (W) X 2.4 (H)
X 1.1 (D)

Weight: Approximately 6.3 oz. without
battery.

Now it’s time for a similar set of stan-
dards concerning digital photographic
technology. We need a standard inter-
face such as Universal Serial Bus (USB).
But we need more than just a way of
moving bitmaps down a wire.

We also need a standard set of data
structures, communications protocols,
and APJs, Putting a CCD behind a lens
does not make a camera digital. To fully
bring photography into the digital age,
we need a comprehensive model of what
is to occur, independently of how it hap-
pens. By analogy, we routinely place
computer data on media with widely dif-
fering physical characteristics without a
second thought. I want the same media
independence from film, CCDs, and
whatever may develop in the future.

Anyway, Canon’s ELPH is a marvel
of electro-mechanical miniaturization. It
won't replace my Nikon, but it’s a har-
binger of things to come.

Pilot Redux

Last month | wrote about another
high-tech gadget, US Robotics’ hand-
held organizer, the Pilot, one of which I
do happen to own—and use every day,
might add. I've been brainstorming sev-
eral avenues for serious technological
evolution of the Pilot, and thought you
might be interested in these ideas.

But first, I should report two interest-
ing developments. First, networking
giant 3Com has just about completed its
purchase of USR, and there are persistent
rumors that the Palm division will be
sold, as it seemingly—but see below—has
little to do with telecommunications.
Second, Xerox is suing USR, claiming
that its Graffiti handwriting recognition
is based on a prior technology called
Unistrokes, invented and patented by
Xerox, possibly as early as 1979.

Xerox, of course, has achieved fame
for inventing but failing to deploy and
profit from several of today’s more popu-
lar computer technologies, including the
GUI, Ethernet, and laser printers. Later.
after said technology achieves widespread
market acceptance, the lawyers get in the
act, figuring that even if the marketing
folks blew their chance, there’s still an
opportunity. So Xerox sues Apple, and
Apple sues Microsoft, and . . . .

Some people suspect that the suit may
represent a serious liability, thereby de-
creasing Palm’s perceived market value,
should it be sold. Does that say anything
about Palm’ (and the Pilot’s) longevity?

But let’s get back to technology.
Here’s my vision of the ultimate handheld
organizer; call it a PDA or whatever you
want.

Start with your basic Pilot: small,
lightweight, handheld. Eliminate the
dedicated app-launching buttons (except
power) and the dedicated handwriting
recognition area, making the whole
screen programmable (like Apple’s
Newton). Then add the following (the
biggie is the first one):

(1) Full telecommunications capabili-
ty, including voice, data, and fax transmis-
sion over EJA232, IR, V.34 modem (or
better), some form of cellular, USB or
FireWire, possibly Ethernet. Data com-
munications must include a credible e-
mail system, net news reader, and Web
browser. No, it doesn’t have to do Shock-
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Wave and RealAudio, just the basics. One
DSP should be able to handle all those,
though not necessarily simultaneously.

(2) Integrate a robust chargeable
power system.

(3) Add an earphone jack and a micro-
phone to handle voice communications
and voice memos.

(4) Integrate a clever, robust, low-cost
univetsal I/O connector, kind of like a
laptop docking station or port replicaror.

(5) Integrate text-to-speech to allow
the device to read your e-mail to vou
while driving, riding the subway, or
enduring a boring meeting. Don't bath-
er with voice recognition.

(6) Integrate SmartCard technology
to handle everything from ATM/debit
cards to music and video playback, in
effect turning the device into a miria-
ture stereo/ entertainment/ informaton
center. Choose your own in-flight enter-
tainment. Of course, it will need audio
and video I/O jacks.

(7) Integrate a television tuner.

(8) Integrate an AM/FM tuner. Make
it digital and totally software controlied
so it can receive on any (reasonable)
band. Add another connector for an
external antenna.

(9) Strategically locate the IR device
(and add the appropriate software) so it
can function as a remote control.

(10) Integrate a vibrator (like some
pagers have), and allow built-in and ex-
ternal (e.g., cellular) alarms to activate it.

(11) Make the screen two-way opti-
cal. In other words, allow it to function
as a scanner for capturing business cards,
passages from books or magazines. May
as well throw in OCR. Perhaps even
give it a snapshot lens and CCD. Or
combine it with an ELPH?

(12) The current plastic case is well-
done, but could be beefier. Provide a
super lightweight metallic case, with
flip-up cover housing the telephone ear-
piece. Provide foam or other padding
for comfort and to protect the screen
when closed.

(13) Provide robust GPS implemen-
tation.

(14) Provide sensors for temperature,
relative humidity, and air quality.

Basically I want something to inte-
grate and replace my wallet (including
credit cards, cash, and identification) and
my telephone, and to supplement all
other data-gathering and enhancement
functions. It’s not intended to compete

with either a laptop or desktop computer,
but to function as an adjunct, and to pro-
vide a complete personal identification
and information system. I don’t want it to
do anything computationally intensive, so
CPU speed and RAM availability are not
major issues. I'd rather keep power usage
to a minimum to keep the size down.

Is that a crazy idea or what? Until next
time, you can stay in touch via e-mail at
jkh@acm.org
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BUILD THESE

n today’s hectic and noisy
worlc, we are all searching
oo e poece asvel - NNOISE=CANCELING
Well, you might not be able to
slip off to a tranquil forest for an
hour or two, but you can block
out background noise with the
Noise-Canceling Headphones.
The theory behind this project is
that by picking up ambient
souind it d ‘mictophane and Muzzle the din and relax to the sounds of
reproducing it out of phase, we '
can actively cancel or “nuli” out A
background noise. In fact, sev- 3'
eral commercially available
devices perform the same func-
tion. Howevar, by building your
own headset, you can add fea-
tures not ctherwise available,
and have fun while doing m
Along with hoise-canceti
features, the Active Non£g &
Ccncellng Headphones let you =
mix in an quxiliary line-level sig- 88
nal from a CD or tape player.
That allows you to minimize
background noise while quietly
listening to music. The project
also has @ phase switch that will
let you keep the microphone
signals in phase, thus amplifying
background sound. In addition,
the design of the Noise-
Canceling Headphones lends
itself to several other interesting
functions, which we will look at
later.

silence with beadpbones that combat

How It Works. The electronics
consist of three op-amp circuits;
each built around one half of an
NES532 dual op-amp. Each cir-
cuit uses thal op-amp in a differ-
ent configuration. The first circuit
is a non-inverting pre-amp, the
second is a unity-gain phase-
inverter, and the third is an
inverting headphone amplifier.
Since the Noise-Canceling
Headphones is a stereo device,
the circuil is actually two identi-
cal circuts side-by-side. Only
one channel will be described,;
the second channel works in
exactly the same way.

The schematic diagram in
Fig. 1 shcws the design of the
electronics portion of the pro-
ject. A headset-mounted
microphoine is connected to J1,

waydas’
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Fig. |. The Noise-Canceling Headphones is a simple phasc-inverting amplifier. All inverted sounds
plaved back through the headphones cancel out the original sounds. leaving nothing hut silence. The

amount of canceling can be adjusted for different situations. A CD plaver or cassette tupe can be

listened to if vou want to “fill the quiet.”

a Vg-inch stereo jack. Electret-con-
denser microphones need a 2- to
10-volt bias voltage for their internal
FET pre-amps. That is supplied by
R2. A voltage-dividing network.
which also decouples the bias volt-
age from the power supply, is pro-
vided by R1 and C1.That is neces-
sary due to the high gain of the
entire signal chain.

The signals from the microphone
then go to IC1-a, an NE5521 set up
as a standard non-inverting pre-
amp. The gain is set to one plus the
ratio of R8/R6 in the feedback
path. The total gain for that stage is
about 31 dB. Resistor R4 provides a
ground reference for the pre-amp.
A pair of high-pass filters is formed
by C2/R4 and C4/R6. Those filters
block any DC that tries to slip
through the pre-amp.

From the output of the pre-amp,
the microphone signal is sent down
two different paths. It feeds both
one pole of S1-a and the phase-

inverter. The phase inverter is noth-
ing more than a second NE5532
configured as a unity-gain inverting
op-amp (C2-a). The output of IC2-
ais connected to the other pole of
S1-a. That way, S1-a can select
either the inverted or the non-
inverted signal. The selected signal
on S1-a’s common pole goes fo
potentiometer R14-a.That poten-
fiometer sets the level of the micro-
phone signal feeding the head-
phone amplifier.

The headphone amplifier is built
around IC3-a, a third NE5532 wired
as an inverting op-amp stage. The
gain here is set by the ratfio of
R19/R15. That type of op-amp con-
figuration can be easily modified to
add a summing feature by the
inclusion of R17. The second input
comes from an auxiliary line-level
input that is attenuated by poten-
tiometer R23-qQ.

There is a reason why 10,000
ohms was chosen for the value of

WWW. americantadiohistorv. com

R15 and R17. Besides keeping the
values of R19 manageable, the
10,000-ohm resistors interact with
the 100,000-ohm linear poten-
tiometers. The potentiometers then
behave in a logarithmic fashion.
This is how that feature works: One
end of the potentiometer is tied to
ground because we are using it as
a voltage divider. Because the sum-
ming junction of an op-amp is at a
virtual ground, the 10,000-ohm resis-
tor is also essentially tied to ground.
That affects the response of the
potentiometer. As the potentiome-
ter is rotated, there is a more pro-
nounced increase in the output as
the end of the potentiometer’s
tfravel is reached. That causes a
smooth increase in perceived loud-
ness of the signal. Potentiometers
with an audio taper are, of course,
available, but a linear-taper unit is
easier to obtain and costs less.

The output of the headphone
amplifiers is coupled to output jack
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HATTERIES

Fig. 2. The circuit board and batieries fit neatly into a simple project box. Keeping the wiring neat
and following the layout shown here makes assembling the wnit and changing the batieries easier.

J3 through R21. That resistor pro-
vides overload protection to IC3-a
in case the output is shorted. If you
have never used an op-amp for dri-
ving headphones before, you are in
for a nice surprise. The NE5532 will
supply a 10-volt rms signal into a
600-ohm load with very little distor-
tion. That works out to 166 mW of
power. Most personal stereos only
supply 20 to 30 mW of power to
headphones. A final note on using
operational amplifiers as head-
phone amps: Most generic ones
will not supply enough current to
function properly. Some substitutes
for the NE5532 that are known to
work include the OP275 from
Analog Devices, the OPA2604 from
Burr Brown, and the LM833 from
National Semiconductor. Thoss
components are available from

several sources, including Digi-Key,
Allied Electronics, and Jameco.

Construction. There are two parts
to this project: building the elec-
tfronics and modifying a pair of
headphones. The circuit is relatively
simple and can easily be assem-
bled on a perfboard. One style of
perfboard that simplifies construc-
fion is one having a pre-etched
copper pattern on its solder side
that connects groups of holes
together. One example of that
type of perfboard is RadioShack
#276-150. The etched pattern on
that board has a pair of buses that
run the length of the board. Those
buses are very convenient for
power distribution. If you use that
type of board for the Noise-
Canceling Headphones, it is best to
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start by spacing out the three ICs
on the board so that they straddle
the buses. Then attach the power
supply leads from each chip to the
buses. It is then a simple matter of
point-to-point wiring the rest of the
circuit.

Check your work often while
building the circuit. A common mis-
take many hobbyists make is not
checking their work thoroughly
enough. Often a few components
are accidentally wired in back-
wards. The usual result is that the cir-

PARTS LIST FOR
THE NOISE-CANCELING
HEADPHONES

RESISTORS

(All resistors are !7,-watt, 1% metal-film
units unless otherwise noted.)

R1—4.700-ohm

R2, R3—2,200-ohm

R4, R5—1-megohm

R6, R7—1000-0hm

R8, R9—33,000-ohm

RI0-RI3, R15-R18—10,000-ohm

R14, R23—100,000-ohm potentiometer,
dual-gang, linear-taper

R19, R20—100,000-ohm

R21, R22—47-0hm

ADDITIONAL PARTS
AND MATERIALS

IC1-IC3—NE5532 dual audio op-amp,
integrated circuit

C1—33-pF 25WVDC, electrolytic
capacitor

C2, C3—0.01-uF, Mylar capacitor

C4, C5-—10-puF, 25WVDC, electrolytic
capacitor

J1-J3—Audio jacks, 1/g-inch, stereo

S1, $2—Toggle switch. double-pole,
double-throw

B1, B2—Battery, 9-volt

Microphones (Digi-Key P9967-ND or
similar), headphones, PC board, case,
wire, hardware, etc.

cuit will probably not work, the ICs
could be damaged, and the elec-
frolytic capacitors might explode!

When wiring the jacks, it is a
good idea to follow the audio
industry standards as to which jack
connection is for which stereo
channel. Normal standards for
stereo connections are to connect
the right channel to the ring and
the left channel to the tip.

The board and batteries are
mounted in a suitable enclosure. A
suggested layout for the compo-
nents and control panel is shown in

MON SDIU0IO8(T /66 JOquisldes

w
w


www.americanradiohistory.com

Electronics Now, September 1997

w
S

Fig. 2. When selecting a case for the
project, be sure that it is large
enough to hold the circuit board
and the fwo 9-volt batteries com-
fortably. After the front panel is laid
out and drilled. check to make sure
all the controls and jacks will fit.
One method for labeling the front
panel is to spray the entire panel
with a flat color such as white or
yellow. After applying fransfer let-
ters, seal the panel. Use several thin
coats of a clear coating such as
Crystal Clear by Krylon. The results
are worth the effort. While the front
panel is drying, we can start on the
headphones.

Headphones with Ears. The head-
phones are a standard pair of
affermarket Walkman-type unifs.
They seli for about $20 at most
record or electronics stores. The
headphones are modified by
mounting two small electret-con-
denser microphones on the heaa-
phones, one on each earpiece.
That modification is shown in Fig. 3.

The key to making the head-
phones wearable is to use thin wires
running to the microphones. An
excellent source of thin audio
cable is to buy another set of
cheap headphones—the cheap-
est you can find. Cutting the wire
off them will yield a shielded stereo
cable that is thin and flexible. As an
added bonus, the wire will have a
11g-inch stereo plug molded on to it
already!

The best way to strip that type of
wire is to roll a razor blade very
carefully over the insulation without
cutting the wire underneath. Once
the insulation is cut, carefully pull it
away from the wire. That method
works especially well on Teflon-insu-
lated wire. After you have prepped
the wire, mark the wire that is con-
nected 1o the ring and the one
that goes to the tip of the jack. An
ohmmeter makes that task easy.

Carefully solder the wires to the
microphone elements. The easiest
way o do that is to pre-tin the wires
and melt the little dab of solder on
the microphone element with the
tinned wire beneath the soldering
iron tip. Look carefully at the micro-
phone. As shown in Fig. 3C, the ter-
minal that is connected to the case
of the microphone is the ground

EXISTING
HEADPHONE
JACK
TOJ3

MICROPHONE ELEMENTS
MOUNTED ON HEADPHONES

SOLDER CONNECTION
TO GROUND

Fig. 3. The microphones are mounted on the earpieces of the headphones with a dab of silicone
sealant. Tie both wires together in order to make the headphones more comfortable to wear (A).
Follow the diagram in (B) when wiring the microphones. The left mic is connected 10 the plug's tip
and the right is connected to the ring. The ground connection on an electrer microphone cartridge is
easily identified by the solder connection between the terminal and the mic's case (C).

connection. The other terminal is
the actual microphone output.
Holding the microphone element in
an dalligator-clip holder will make
the job much easier. After soldering
on the microphone elements, it is a
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good idea to test them prior to glu-
ing them to the headphones. The
wiring should follow Fig. 3B.

Mount the microphones on the
headphones as shown in Fig. 3A.
One way fo aftach the micro-
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STANDARD HEADPHOMES

Fig. 4. Mounting both microphones angled
apart at the end of a long stick makes an audio
probe. It is very useful when you need to listen
at a location that you can't reach.

phones to the headphones is to
use a dab of silicone sealant. Using
a toothpick or other suitable substi-
tute, mold the silicone around the
edges of the microphone element
to smooth everything off. Be careful
not to get any on the black felt sur-
face—that is where the sound
enters. Obviously, the left and right
microphones should be attached
to the left and right sides of the
headphones, respectively. Trying to
cancel out a sound on the right
with a sound from the left will not
work.

Affer the glue is dry. gather and
bundie the wires together with sev-
eral nylon tie wraps along the
length of the wires. With the head-
phones compilete, it is time to
experiment with the Noise-
Canceling Headphones.

Creating A Quiet Zone. For testing
purposes, you should be in a quist
room with just a little background
sound, such as a heater or air-con-
ditioner fan. Plug in the microphone
jack and the headphone jack, and
put on the headphones. Turn both
controls all the way down and tum
the power switch on. Slowly turn up
the microphone level. You should
either hear the background sound
increase or start to fade. If it
increases, change the position of
the phase switch. At some point,
you should reach a "null” point
where the background sound is at
a minimum. If you adjust beyond
the null, background sound will
become louder as the out-of-
phase signal exceeds the ambient

sound level. Try talking aloud. If it
sounds like you have a massive
head cold and can barely hear
yourself, the circuit is functioning
properly.

Note that it is impossible to elim-
inate all incoming sound. Many
things affect the ability to cancel
out noise. The loudness of the
incoming sound, the specific fre-
quencies involved, and the position
of the sound source all play a part
in how well the headphones do
their job. Feel free to experiment. If
everything is working fine, try con-
necting a CD player to J2. You will
need a jginch-to-lg-inch patch
cord similar to the ones used to
connect portable CD players into

a car stereo. After connecting the

CD player, slowly turn up R23. It
should sound clear with no distor-
tion. Experiment with combining
low levels on the CD player and
canceling out room noise. The
Noise-Canceling Headphones is
the perfect device for environ-
ments that have a loud ambient
sound level, such as rooms with
loud ventilation systems.

MICAOPHONE

Fig. 5. A parabolic dish or lamp reflector
makes a usable “Big Ear” microphone. The
microphone is mounted at the focal point facing
in towards the dish. Either one or two micro-
Pphones can be mounted in the dish. If you build
two, you can pick up stereo sounds.

Beyond Peace and Quiet. This pro-
ject lends itself to many other uses.
Several interesting applications will
suggest themselves that do not
require any additional hardware. For
example, by switching the micro-
phones to “in-phase,” the unit can
be used to assist hearing or improve
hearing. Areas that can benefit
include outdoor activities such as
hunting or just observing nature.

Another unusual application for
the Noise-Canceling Headphones
is in binaural recording. Since we
dready have two microphones
mounted in essentially the same
place human ears are, all we have
to do is send the headphone out-
put to a tape recorder input.
Binaural recordings put the listener
directly in the sound field. The two
microphones capture the exact
phase and timing relationships of
sound as we hear it. Those are the
clues our ears use to determine the
location of a sound. Try this little
experiment. record a person talk-
ing to you while you are wearing
the headphones and have them
walk around you in a circle. Then lis-
ten to the recording on the head-
phones. You will hear the person
walk around you! The microphone
elements used in this project fea-
ture full 20-Hz to 20-kHz frequency
response. They provide a signal with
surprisingly high fidelity.

Other interesting tools can be
created by building different types
of housings for the microphones. If
two microphones are mounted on
the end of a length of Y%-inch
dowel, an audio probe is the result,
It is wired similarly to Fig. 3B. That
device letfs you listen to things up
close that you wouldn’t normally
hear. It can be used to "sniff” out
problems in mechanical equip-
ment or to record things like ham-
sters chewing on cardboard. With
the microphones mounted at an
angle between 90° and 120° you
will have a stereo image of the
sound source too!

An extension of the shotgun-style
microphone is a "Big Ear.” The gen-
eral arrangement is shown in Fig. 5.
The main component is a small par-
abolic dish. Place one or both
microphones at the focal point of
the dish and experiment away.
Sources for parabolic dishes can be
as close as a local hardware store.,
A simple reflector for a light bulb
can be found at a very reasonable
price. Another source of true para-
bolic dishes is Edmund Scientific, 101
East Glouchester Pike, Barrington,
NJ 08007. For some advanced
experimenting, use two dishes (one
for the left microphone, one for the
right) and experiment with stereo
reception of a distant sound Q
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Watch several cameras

on one monitor with this simple device.

ith the cost of security
cameras going down,
adding a surveillance sys-

tem for your store, office, or home is
becoming more practical all the
fime. However, you might be dis-
mayed at the thought of having o
buy a monitor for every camera
that’s installed. Dedicating a single
monitor to a single camera also
runs the risk of burning the cam-
era’s image into the phosphor
screen of the CRT.

If you prefer a single monitor
instead of the “NASA-Mission-
Control” look, you could buy a spe-
cial monitor that has a video switch-
er built in. That type of monitor can
automatically switch between sev-
eral camera inputs in sequence.
With that type of arangement,
you'd have to watch only one
screen instead of having to scan a
wall of CRTs. Switching between
several cameras would also prevent
image burn-in on the monitor. Those
types of monitors, unfortunately, are
also very expensive, offsetting the
cost savings of even the cheapest
surveillance camera.

Video switchers are also avail-
able, but the cost of a switcher and
a monitor could be as expensive as
a monitor/switcher combination
unit. A viable alternative for a video
switcher is to build your own. Thanks
to some recently introduced ICs,
the cost and effort of designing and
building such a unit has become

both quite affordable and easy.

The video switcher described
here can display the output of two,
three, or four cameras on a single
monitor. The number of cameras is
set by a DIP switch on the circuit
board. That feature avoids blank dis-
plays if less than four cameras are
used by sequencing through only
the inputs that are connected to a
camera. In the automatic mode,
the cameras are switched at a rate
that can be varied with a panel-
mounted control. The switching rate
can be set from about once per
second to about once every 20
seconds. In the manual mode, one
camera output is displayed continu-
ously. A momentary-toggle switch is
then used to step through the vari-
ous cameras.

How it Works. The heart of the
video switcher is a Maxim MAX454,
That integrated circuit contains a
four-way video multiplexer and an
amplifier that operates as a low-
impedance line driver. The resulting
video output is high quality with
very low phase distortion. The video
inputs are selected by applying a
binary number to the address
inputs. The binary number is aiso
used to light a series of LEDs that
indicate which camera input is cur-
rently selected. The circuit is pow-
ered by a 9-volt AC wall-adapter
transformer, two diodes, and two
voltage regulators,

www americanradiohistorv com

BUILD A

VIDEO
SWITCHER

FRANK MONTEGARI

Circuit Description. Figure 1 is @
schematic diagram of the video
switcher. Multiplexer IC1 has four
video inputs, two address inputs,
one video outfput, one external
amplifier input, and three power fer-
minals. The video cameras connect
to the video inputs through J1-J4.
The inputs are terminated with 75
ohm resistors R1-R4. The gain of the
internal video amplifier is set by a
feedback network connected to
pin 13 of IC1. That feedback net-
work consists of R5-R8 and C3. The
gain is set to 2 in order to compen-
sate for any losses through the 75-
ohm terminator resistor, R9. The
resulting net gain is 1 at output J5.

The binary addressing circuit is
built around IC2, a CD4017 decade
counter. That chip produces one
positive output at a time on each of
its ten outputs in sequence for every
clock pulse. The first four outputs at
pins 3,2, 4, and 7 are connected to
transistors Q1-Q4. Those transistors
drive LED1-LED4 through current-
limiting resistor R15. The outputs from
IC2 (pins 2, 4,and 7) are also decod-
ed into binary logic by diodes
D1-D4.The binary logic is sent to the
address input lines of IC1.

The number of cameras con-
nected to the video switcher is set
with S1. Each switch in S1 is con-
nected to an output from IC2.If, for
example, there are only two cam-
eras connected to the video
switcher, S1-a is closed. That con-
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nects the third output to IC2's reset
line. When IC2 advances to the
third count, that output passes
through S1-a to the reset, and IC2
resefs to zero, activating the first

camera. The seguence would be
camera 1, camera 2, then back to
camera 1. Closing S1-b or S1-c
instead of S1-a will let the video
switcher cycle through three of four

cameras, respectively.

Clock pulses for the counter are
generated by IC3, an LMC555
CMOS timer. The pulse rate and
pulse width is controlled by C4, R10,
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Fig. 1.The video switcher is built around a Maxim MAX454 video multiplexer chip. Up to four cam

eras can he viewed on one monitor in sequence.
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Fig. 2. Use this parts-placement diagran if you' re building the video switcher with a hourd made
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R11, and potentiometer R12. By
adjusting R12, the output frequency
of IC3 can be controlled between 1
Hz and /5 Hz. The clock pulses from
IC3 are connected to IC2 through
S2, a three-position toggle switch.
Switching S2 to the auto position lets
the pulses from IC3 select the next
camera at a rate set by R12, When
S2 is in its center-off position, no
switching takes place, and whatev-
er camera Iinput is selected is
passed through to the output. The
select position on $2 is @ momentary
contact. That position raises the
clock input of IC2 to 5 volts, which
increments the binary count and
selects the next camera. When 52 is
released, it springs back to its center-
off position. The clock input of IC2 is
then held at a low-logic level by R13.

The MAX454 requires +5 volts
while the other ICs require only +5
volts. Power is supplied by AC
adapter T1, rectifier diodes D5 and
D6, regulators IC4 and IC5, and filter
capacitors C6-C9.

from the foil pattern provided. Don’t forget the two jumper wires. or the circuit won't work.

Construction. Because of the high-
frequency video signals involved,
the video switcher should be built
on a printed-circuit board. The cir-
cuit is simple enough to fit onto a
single-sided board with only two
jumpers needed. A foil pattern is
included for etching and driling
your own board. Alternatively, an
etched board can be purchased
from the source given in the Parts
List. A feature of that board design is
ground traces that run between all
of the video signal traces in order to
keep induced noise and crosstalk
between the signals to a minimum.

Whether you etch a board from
the foil pattern or purchase one
from the source in the Parts List, use
the parts-placement diagram in
Fig. 2 for component placement.

It is easiest to install and solder
the resistors and diodes first. Once
those components are in place,
scrap component leads can be
used for the two jumper wires. Next,
install S1 and sockets for IC2 and
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IC3. Do not use a socket for IC1. the
MAX454 multiplexer.

When installing J1-J5, hold the
connectors tight against the board
while soldering the center pin. The
assembly can then be placed on a
heat-resistant surface and the
ground pins soldered. Because of
their size and mass, a larger solder-
ing iron might be needed to solder
J1-J5. Otherwise, the board might
be damaged if heat is applied too
long.

Once the connectors are sol-
dered in place. Q1-Q4, IC4, IC5,
and all the capacitors can be
instalied. The LEDs should be
installed next, leaving their leads
long so that they can be bent to
reach through the front panel of
the enclosure. Double-check the
orientation of the polarized com-
ponents, so that they are not
installed backwards by accident.
Once a component is soldered in
place, removing it becomes much
more difficult.
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4-13/16-INCHES

Here's the foil pattern for the video switcher. The circuit fits easily on a single-sided board. Ground
races around the video lines prevent noise and crossiulk.

Solder two 3-inch long wires
onto the two terminals of R12 that
are clockwise when viewing the
potentiometer from the back.
Connect those wires to the holes
for R12 on the board. Three addi-

tional 3-inch long wires are sol-
dered onto the terminals of $2. The
center terminal connects to the
hole near C5 and R13.The momen-
tary-contact terminal connects to
the hole near R14. The remaining

PARTS LIST FOR THE VIDEO SWITCHER

SEMICONDUCTORS

IC1—MAX454 multiplexer, integrated
circuit (MAXIM)

IC2—CD4017 decade counter, integrated
circuit

IC3—LMCS5S5S timer, integrated circuit

1C4—78L0S voltage regulator, integrated
circuit

IC5—79L0S voltage regulator, integrated
circuit

Q1-Q4—MPSA 14, NPN transistor

D1-D4—I1N914, silicon diode

D5, D6—1N4004, silicon diode

LEDI1-LED4—Light-emitting diode, red

RESISTORS

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

RI1-R4, R9, R15-—75-0hm

R5—150,000-ohm

R6—620-ohm
R7—1100-ohm
R8—1000-ohm

R10—10,000-ohm

R11—51,000-ohm

R12—1 megohm potentiometer,
panel-mount

R13, R14—100,000-0hm

CAPACITORS
Cl1, C2, C5—0.1-pF, 50-WVDC,
metalized film

C3—6.8-pF, ceramic-disc

C4—10-pF. 50-WVDC, low-leakage
electrolytic

C6, C7T—470-uF, 25-WVDC, electrolytic

C8, C9—100-pF, 16-WVDC, electrolytic

ADDITIONAL PARTS

AND MATERIALS

S1—DIP switch, 3-position

S2—Toggle switch. single-pole double-
throw, one momentary position
(Digi-key CK1028-ND or similar)

J1-]5—Video connector, chassis-mount,
“F”-type

T1—9-volt AC wall adapter

PC board, IC sockets, LED holders,
22-gauge hookup wire, knob, enclo-
sure, hardware, eic.

Note: The following items are available
from: American Electromechanical
Inc., 134 Van Voorhis, Wappingers
Falls, NY 12590, e-mail: aei@vh.net:
Complete kit of parts including etched
and screened PC board and drilled
enclosure, $70.00; PC board with
assembly instructions, $22.00. Please
include $5.00 for kit and $3.00 for
board to cover shipping and handling.
NY residents must add appropriate
sales tax.

www.americanradiohistorv.com

terminal connects to the hole near
IC3 and R10.

Solder IC1 directly onto the cir-
cuit board. That will result in the
shortest possible lead length for the
video signails. Plug IC2 and IC3 into
their sockats, being careful to han-
die them as static-sensitive CMOS
devices. Solder the T1 leads onto
the board.

Examine the board for any
wiring errors, bad solder joints, and
incorrect components. Once the
assembly is inspected, it can be
tested.

Testing. Plug T1 info an AC outlet
and measure the voltages across
C8 and C9. The voltage across C8
should measure +5 voits. Across C9,
the voltace should be -5 voits. To
select two cameras, set S1-a on; to
select three cameras, set S1-b on;
and fo select all four cameras, set
S1-c on. COnly one switch at a time
should be on. When switch S2 is tog-
gled to its momentary position, the
LEDs should sequence to the next
indicator each time S2 is toggled.
The order of the LEDs should cycle
from 1 through 4 and repeat. When
S2 is set to automatic, the LEDs
should secquence automatically at
a rate that should vary as poten-

fiometer R12 is adjusted
Connect cameras to J1-J4 and
continued on page 435
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o d oth s
:__ Re REPOST: Re: Winterizer NoCeM Repost... pavanas 9671 2/23 150 line(s)
:_ Re: Got this from HaloNet today - comments? trebor@sirius.com 96712423 ... 12 line(s)
i :‘_ Re: Revealed -- the Midnight Guest Book F... J.R. Dean [-see sig-] 96/12/23 ... 135 linefs)
°“ |Re: end junk e-mail That Funky Chick 96712723 ... 17 line(s)
f_ Re: Legal Recourse? trebor@®sirius.com 96712723 ... 23 linels})
:_ New web page for gypsy Nikki Sandru cjames3@ibm.net 96712723 ... 12 line(s)
f;_ Spam report: Earthlink, 23 Dec 96 (17 post... Ed Falk 96/12/23 ... 52 line(s)

I* |Spam report: il.net. 23 Dec 96 (25 posts_ B. .. Ed Falk 96/12/23 ... 54 linefs} ‘ﬁ
From: . ) = 3 . e i |
Subject: S e . ¥ % ‘
1262 messagels), 263 unread, 3301 not downloaded " lConnecteE 7

How to avoid the bighwaymen as you travel on the “information superhighway. ”

il Rogers once said. "The
frouble with the world is
not ignorance. It's the

things people ‘know’ that aren’t
s0.” That's certainly frue of the
Internet. To many people, it's a per-
sonal soapbox, a refuge from law
and order, or a gigantic video
game.

But the real Internet is none of
those things. As its name implies. it's
a network of networks, The Internet
is not @ company or organization,
and it is not regulated by the FCC
or any other government agency.
It's a loose federation of computer
sites that agree to link their com-
puters together.

The Internet started in the 1960s
as a Defense Department experi-
ment, and until 1990 it was purely a
network of universities and research
labs. Nowadays, most people
access the Internet through com-
mercial access providers such as

*Michael Covington is chairman of the computer
security team at The University of Georgia. You
can see some of his work at hitp://www.
ai.uga.edu/faculty/covington.

MICHAEL A. COVINGTON*

CompuServe and America Online,

which were originally separate net-
wOrks.

How the Internet Works. The
Internet provides three basic ser-
vices: electronic mail (e-mail) from
individual to individual, open dis-
cussion forums (newsgroups) on
almost 30,000 subjects, and the
ability to publish “web pages” and
file libraries for others fo see. All of
those services rely on the rapid for-
warding of data from site to site.
Crucially, the Internet has no head-
quarters; there is no central site that
all messages go through. Messages
take whatever path is convenient
at the time. Because there’s no
central node, censoring the con-
tent of messages is physically
impossible; the significance of that
statement will become apparent
as we continue this discussion.
Figure 1 shows how a message
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might go from site in Athens,
Georgia, to a site in Phoenix.
Arizona. The complete path involves
14 computers, 6 cities, and 3 long-
distance carriers. EQch site picks up
each data packet and passes it on.
Further, successive packets in the
same session don’t necessarily fol-
low fhe same path.

in the early days of the Net, sites
fransmitted information for each
other free of charge, voluntarily.
Nowadays, most inter-site commu-
nication takes place over “back-
bones” set up for the purpose, but
some of the costs are sfill hidden
from the users. For example, all e-
mail sent into The University of
Georgia fravels over a line leased
at the University’s expense, regard-
less of where it came from.

That's the key to Internet ethics:
You never know exactly who's pay-
ing the bills, so you are always
someone else’s guest. The fees that
you pay to America Online, for
instance, only pay for America
Online’s equipment, not the rest of
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the network. That's radically differ-
ent from the way telephone com-
panies and post offices work. If you
mail a letter or make a phone call
to England, part of the postage or
telephone charge will go to the
British post office or telephone
company. But the Internet doesn’t
work that way. When you send e-
mail to a CompuServe user,
CompuServe pays the cost of
delivering it. Other sites along the
way might also incur expenses.

Junk Mail And Spamming. The
concept above partly explains the
furor over junk mail -and “spam-
ming” (massive posting of ads in
irrelevant discussion forums). It's not
that people object to advertising;
there are many places on the Net
where ads are welcome. The prob-
lem with junk mail and spamming is
that they impose enormous
expenses on unwilling victims. It's as
if pesky telephone solicitors were
calling collect.

Spamming started in April 1994
when two Arizona lawyers,
Laurence Canter and Martha
Siegel, posted an ad on 8,000 news-
groups offering their services to help
immigrants get “"green cards.” This
provoked thousands if not millions of
angry complaints as every news site
in the world suddenly found 8,000
copies of Canter and Siegel’s ad on
its disks. The Internet community was
frustrated at not having the physi-
cal or legal means to stop the
spammers. About a year later, there
was a wave of spamming from the
Albuguerque areq, but it ended as
the perpetrators apparently real-
ized that getting a million people
angry at you is much worse than
being sued or jailed.

Since then, those who oppose
spamming have sharpened their
weapons. Many argue that spam-
ming and junk e-mail are illegal
under 47 US.C. §227, the law that
forbids "junk faxes;” that hasn’t
been confirmed in court, but if it's
not true, it ought to be. And in a
noteworthy court decision last
November, America OnLine won the
right to refuse to deliver unsolicited
e-mail sent to its subscribers by a
junk mailer. Cyber Promotions, Inc.
The court ruled that mass mailers
don’t have a constitutional right to

'|
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PHQENIX,
ARIZONA

BEN BACKBONE

ATHENS,
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Fig. 1. To travel from Athens, Georgia, to Phoenix, Arizona, a data packet must travel through 14

computers, 6 cities, and 3 long-distance carriers.

clog up other people’s computers,

Today. responsible service
providers don’t tolerate spamming:
it is a violation of aimost alt accept-
able-use policies, and the first inci-
dent almost always results in the ter-
mination of the offender’s account.
Aside from good manners, there's a
practical reason for that—Internet
providers redlize that the resulting
fiood of complaints generated by a
spam will render their own
machines inoperative.

Even so, spamming still takes
place. There are rogue sites that
seem to exist for no other reason,
Also, spammers have mastered the
art of using fake addresses and
other petty deceptions. Another
trick used is to create an account
with a fake name, send out a solic-
itation, and then move on to anoth-
er unsuspecting provider

If you encounter unwelcome
advertising in a newsgroup, discus-
sion forum, or e-mail, don’t post a
reply in the same forum; that just
compounds the problem. Don‘t
reply to the “from“ address, either;
it’s likely to be fake, and it may be
the address of an innocent victim,
or asite that the perpetrator wants
to flood with complaints. Check the
newsgroup news.admin.net-abuse.
misc to see what others know
about the incident. If the spam-
ming appears to involve illegal
activity or fraud, contact the
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National Fraud Information Center
(http://www.fraud.org).

Scams and Pyramids. The most
common Internet crimes are frauds
and con games. One of those is the
so-called "Make Money Fast” pyra-
mid scheme: Send $5 to the first
person on the list, take that person’s
name off, add yours at the bottom,
and e-mail it to 100 of your friends.
Thousands of dollars will supposed-
ly pour into your mailbox.

There’'s no way this scheme
could work; money doesn’t come
out of thin air, so there’s no way
everybody could receive more
than they send out, That’s why the
law considers pyramid schemes to
be theft or fraud. What usually hap-
pens is that a few people make
money at the beginning. but thou-
sands more, farther down the line,
get nothing. Those schemes are llle-
gal throughout the U.S.

If you need further proof of the
foolishness of those schemes, con-
sider the recent situation in Albania.
There, with apparent government
backing., thousands of individuals
invested their life savings in these
pyramid “investment” plans. When
the plans collapsed, the ensuing
unrest nearly broke out into civil
war,

Naturally, business fraud and
false advertising abound on the
Internet. The type on your screen
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looks the same whether or not the
words are honest, and people are
easily taken in. The FDA has recent-
ly expressed concern about med-
ical guackery on the Infernet,
Hoaxes abound, oo, as does out-
of-date information. Every few
weeks we hear (falsely) that the
FCC is about to ban religious broad-
casting, and a dying boy’s appeal
for postcards has been circulating,
often with false addresses, since
1989. The University of Georgia fore-
warns people about these hoaxes,
and many other net ethics issues.
with an online quiz (Fig. 2).
Speaking of hoaxes, contrary fo
widespread rumor, viruses don’t
arrive in text-only e-mail, or by read-
ing a message in a newsgroup
(though you do have fo be wary of
programs or word-processor docu-
ments that are delivered as e-mail
attachments). The only way for a
computer to get a virus is for it 1o
run (not just download or view) an
infected program. A widespread
hoax says that if you receive e-mail
titled “Good Times” or “Deeyenda.”
your computer will be infected.
That's not true, and the hoax has
wasted lots of fime and money.
That's not to say that computer
viruses are not a problem, though
much less of one than the media
would have you believe. If you
download programs from the

Fig. 2. Are you street-wise on the Informanon Superh:ghway" Try this quiz at http: Twww. uga. edu/

Internet, common sense dictates
that you check it with anti-virus soft-
ware before running it.

Forgery on the Net. Forgery is
presently a serious problem. Last
September, an ad for child pornog-
raphy appeared in thousands of
newsgroups. It gave the name and
address of a man in New York who
turned out to be an innocent vic-
tim—somebody else was trying to
frame him, or at least flood his
computer with angry e-mail. That
same month, students at the
University of Georgia received, by
e-mail, official-looking threats of dis-
ciplinary action that turned out to
be fake.

If something on the Net looks like
it might be fake, it probably is.
There’s no guarantee that an e-
mail message or newsgroup pPost-
ing actually came from where it
says. Some software lets the sender
give any name and e-mail address
whatsoever.

Figure 3 shows one way to spot
fakes. Each piece of e-mail or
newsgroup posting arrives with a
path indicating how it reached
you. To see the path, you might
have to set up your newsreader to
show all headers. If your newsread-
er does not give you that capabii-
1y, you might have to save the mes-
sage to a file and view it with a text
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editor. If the message wasn’t sent
from the site it claims to have come
from, something is amiss. That test
isn‘t bulletproof; it's possible to fake
part of the path, but it is hard to
fake all of it.

Dirty Pictures? Unfortunately, no
discussion on Internet ethics would
be complete without a word or two
on a topic that has gotten big pub-
licity—online pornography.
Because the Internet is a totally
open communication system, it will
inevitably contain some pornogra-
phy along with everything else. It's
not like a school library; it's more
like a city street, Pornography does
not intrude into other communica-
tions; you have to go looking for it.

Stifl, Internet users have to obey
obscenity laws like everyone else.
Enforcement so far has been lax, but
would be easy to fighten up
because web pages are easily
traceable to their owners. Obscenity
lows restrict what you publish or
redistribute, not what you view. and
they apply only to material that
meets a legal test of obscenity—
they do not ban all sexual content
or bad taste.

The Communications Decency
Act of 1996 muddied the waters by
trying to prohibit “indecent” com-
munications, not just obscene ones.
That is a much heavier restriction,
and parts of the law were immedi-
ately declared unconstitutional by
a Pennsylvania district court. The
problem is that the framers of the
Act seem to have thought that ser-
vice providers control the contents
of the Internet. As we saw earlier,
they don't, and they can’t.

But decency remains a serious
issue if the Internet is to be usable by
schoolchildren, and private organi-
zations are stepping in to do what
government can’t (and shouldn’t):
promoting voluntary standards of
decency and rating the suitability of
web pages and newsgroups for chil-
dren. At least two companies, Cyber
Patrol and Surfwatch, presently do
this. Teachers and parents can set
up their Internet software so that stu-
dents can only access approved
materials.

The Future. The two biggest prob-
lems with the Internet foday are that
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the costs are too well concealed
(which leads to the spam problem),
and there is no proof that messages
actually came from where they say
(which makes financial fransactions
impossible). Fortunately, both p-ob-
lems are solvable.

Concealment of costs, of
course, goes back tfo the cays
when the Internet was a subsidized
research network. Now that the Net
is commercial, too many things are

secret. Then, any messages that
decode successfully with your
decoding password must have
come from you, because nobody
else can encode messages that
way.

Besides making it possible to
send credit card numbers and
even “digital cash” over the Net,
reliable authentication will practi-
cally eliminate problems with
spamming and forgery. After all,
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Fig. 3. In this maze of headers are the clues you need to spot a fuke: The point where the message
was mailed (in bold-face type and underlined) doesn’t match sender’s return address (in bold-face

type and underlined).

stilf being paid for by the wrong
people. Junk e-mail would disap-
pear if the sender had to pay for
the delivery of every single copy.
This isn‘t a technological issue; it's
just a matter of accounting.
Telephone companies and past
offices solved the same problem
long ago.

Authenticating the origin of mes-
sages is harder, but several systems
are being developed. They all rely
on “public-key encryption”—that s,
codes with two “keys” or passworcs,
one for encoding and the other for
decoding. The idea is that you tell
people your decoding password
but keep your encoding password

every message will be traceable to
its origin, or at least, false addresses
will be immediately recognizable.
People who want to communicate
anonymously can still do so, but it
will be obvious that their addresses
are being withheld, and some peo-
ple might refuse to accept such
communications.

But the real future of the Internet
is probably unforeseeable. After all,
no one predicted web pages,
spamming. public-key encryption,
or even word processing; these
developments, good and bad,
were sudden, unexpected devel-
opments.There’s no telling what will
come next. Q
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VIDEO SWITCHER
(Continued from page 41)

a monitor to J5. The video signal on
the monitor should switch from cam-
era to camera according to the
LEDs.

After testing is completed, drill
appropriate holes in a suitable
enclosure for J1-J5, LED1-LEDA4, S2,
and R12. Mount the board in the
enclosure using the mounting hard-
ware for J1-J5 to hold it in place.
Mount R12 and S2 in the front panel
and bend the LEDs so they fit
through the holes in the panel. The
hole for the T1 wire should be drilled
at a point where the two halves of
the enclosure meet. Tie a knot in
the wire for strain relief and place
the wire in the enclosure hole with
the knot on the inside of the enclo-
sure before closing the case.

That completes the project. If all
has gone well, as is likely, your video

switcher is now ready for use. Q
BUY BONDS
caveew=< | YOU CAN WIND

YOUR OWN COILS?

Manual
There’s no trick to it except
knowing what you are do-
ing. In a unique, 106-page
book you can become ex-
pert in winding RF, IF,
audio and power coils, chokes and trans-
formers. Practically every type of coil is dis-
cussed and necessary calculations are given
with the mathematical data simplified for
use by anyone. Get your copy today!

Muaircopontor
Electronics Technology Today, Inc.
P.0. Box 240

Massapequa Park, NY 11762-0240

|
b
Please send me my copy of Coil Design and I
[
[
[

1

Construction Manual {160). | enclose a check or
money order for $8.95 to cover the book's cost
and shipping-and-handling expenses. NY state
residents must add local sales tax.

Name
Address
| City State 7P

Alt orders must be paid in U.S. funds only. Sorry,
I no orders accepted outside of USA and Canada.
I_Please allow 6-8 weeks for delivery.
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It may read like a spy novel, but the story bebind
operations like Radio Free Europe, Radio Liberty,

and others is all true.

n era has ended: The Berlin
A Wall has come down, and

Communism in Europe is
dead. We've won the cold war! A
key element in that victory was
America’s “black-radio” opera-
tions. In light of that, it is a bit ironic
that the future of the radio opera-
fions that enhanced U.S. policy for
more than four decades is in
doubt.

The success of black radio—
broadcast operations that were
funded clandestinely by the CIA
and other intelligence organiza-
tions, whose purpose was to spread
discontent, in some cases to disin-
form, to encourage counter-revolu-
tionary activities, and, ultimately, to
free the peoples who were under
the yoke of Communist tyranny—
was unprecedented. With major
black-radio operations long since
ended, and the survival of the
broadcast organizations that suc-
ceeded them in jeopardy, it is
appropriate to recall the early his-
tory of those broadcast operations,
including the spying and counter-
spying, dirty tricks, espionage and
counter-espionage, poison plots,
intelligence gathering, a bombing,

~

FREEDOM’S

STANLEY LEINWOLL

RADIO

and at least three assassinations. In
short, to tell the story that, due to
security reasons, could not be fully
told before now.

Genesis. On July 4, 1950, a 71/,-kilo-
watt, mobile shortwave-broadcast
tfransmitter, code-named Barbara,
went on the air with programs in
Czech and Slovak from a secret
location in the woods of southern
Bavaria, near the Czech/German
frontier. Calling itself Radio Free
Europe (RFE), it was to become
America’s most successful black-
radio operation. The station, which
was funded by the newly formed
Central Inteligence Agency, began
a hard-hitting campaign intended
to roll back the Iron Curtain and lib-
erate the peoples of East Europe
fromm Communist domination.

The decision to fund a clandes-
tine anti-Communist radio station
had been made a year and a half
before, following the overthrow of
the Czech government by the

-Communists, The CIA had come

into existence during the summer
of 1947, with the passage of the
National Security Act. Originally
envisioned as an intelligence-gath-
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ering organization, the role of the
CIA quickly expanded to include
other functions, one of which was
the dissemination of disinformation.

In 1948 President Truman had
appointed a three-mman commis-
sion to evaluate the operation of
the CIA. One of these men was
Allen W. Dulles. a firm believer in
broadly expanded operations for
the CIA, including undercover polit-
ical and military activities. After the
presidential election of 1948, Dulles
reported to President Truman,
proposing the inauguration of
covert radio operations beamed
behind the Iron Curtain and aimed
at counter-revolution within the
Soviet bloc.

In February 1949, within weeks of
Dulles’s recommendation, prelfimi-
nary discussions were held, which
led to the formation, in May of that
year, of the National Committee for
a Free Europe (NCFE), and its sub-
sidiary, Radio Free Europe. Allen
Dulles, who in 1951 was to become
the Deputy Director of the CIA, and
its Director in 1953, was the first
President of the NCFE. Exiled anti-
Communist nationats from East
European RFE-target countries were
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recruited. Among its first employees
were high-ranking former govern-
ment officials, ex-diplomats, states-
men, authors, and other prominant
individuals.

Radio Liberty. In 1951 asister orga-
nization was formed. Calling itself
the American Committee for the
Liberation of the Peoples of the
USSR, AmComlLib, as it would come
to be called, was a lower profile
operation from the outset. There
were many reasons for keeping this
service under wraps, including the
vastness of the Soviet Union, the
many ethnic divisions within it, and
the fact that because the USSR lay
at the very heart and soul of
Communism, AmComlLib was to be
a much harder hitting organization.

Radio Liberation, the shortwave
broadcasting arm of AmComlLib.
went on the air from a transmitter
site in Germany in March 1953,
Within minutes of its first broadcast,
heavy jamming started, and it
would not end for 35 years. Until RFE
and Radio Liberation, later called
Radio Liberty, then RL for shcrt,
merged in 1975, the two organiza-
tions were funded from the same
CIA sources, and maintained as
separate entities.

Radio Free Europe was the first
secretly funded CIA political oper-
ation, and to assure adequate
cover for the organization, a divi-
sion of the NCFE, called the Radio
Free Europe Fund, was set up to
raise money from private contribu-
tions. In the almost 40 years the RFE
Fund existed, private contributions
never amounted to more than five
percent of the total RFE budget.

The station was directed from
CIA headquarters in Washington,
D.C.. in a division called Policy and
Planning. East Europe (PPEE), and
several dozen PPEE officials were
transferred to RFE, both to its man
office in Munich, Germany, as well
as to its New York City headquar-
ters. Radio Liberty was also directed
from different locations in both
Munich and New York City. The
organizations maintained these
headquarters for 21 years, during
which period they expanded
steadily. In 1971, what had been a
poorly kept secret became public
knowledge: CIA ties were well pub-

licized. and pressure began to
mount to terminate both RFE and
RL, which were referred to by
Senator William Fulbright as “relics
of the cold war.”

During the first six years of its
operation, until the ill-fated
Hungarian revolution in 1956, RFE hit
hard and often at the twin themes
of Communist oppression and
tyranny.The station’s first day of pro-
gramming was chosen to coincide
with America’s Independence Day,
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on the Czechoslovak—West-German border.

to remind its listeners of the long his-
tory of man’s struggle for freedom.
On Bastille Day, July 14, 1950, RFE
expanded its programming. This
day is known to Europeans as a cel-
ebration of the spirit of freedom.

Jamming. The Communists
jammed Radio Free Europe
Czechoslovak and Bulgarian
broadcasts from the day they went
on the air until the cessation of jam-
ming in late 1988 and early 1989. Al
Radio Liberty broadcasts, including
Russian, Ukrainian, and 15 other
nationality languages of the Soviet
Union were jammed from their first
days in the early 1950s until the ces-
sation of jamming of all languages
of the Soviet Union on November
29,1988.

In the field of international
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Radio Free Europe’s first transmitter, a 7%-watt mobile transmitter code-named Barbara, operated

broadcasting, the term “jamming—
causing deliberate interference to
a broadcast by transmitting noise
on the same frequency in order to
make reception impossible—is well
known to shortwave listeners,
because even today some jam-
ming continues. The People’s
Republic of Chinq, for example,
jams some broadcasts of the Voice
of America, as well as those of
Radio Free Asia. Jamming noises
are intended not only to prevent
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reception, out also to make listen-
ing so anncying that even attempts
to listen are discouraged. In the
early days of jamming the noise
was creatad mechanically and
tfransmitted via recordings. As jam-
ming, particularly from the Soviet
Union, became more sophisticat-
ed, jammers transmitted “white
noise,” which was produced elec-
tronically, and covered the entire
range of the audio spectrum. And
with the increased sophistication of
the system, the number of jamming
tfransmitters increased. as well. At its
peak. the Soviet jamming network
consisted of between 2,500 and
3,000 transmitters, ranging in power
from 20 kW to more than 100 kW.
Although jamming was clearly a
means of censoring material that
the Communists wanted to keep
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away from their people, it was rec-
ognized early in the development
of the Soviet jomming system that it
was also a potentially powerful mil-
itary weapon. In the period affer
World War Il, most military commu-
nications were carried on short-
wave, and the Soviet jamming sys-
tem, if turned against an enemy,
could clearly disrupt communica-
tions between and among enemy
military forces. It was therefore,
decided that it was in the United
States interests to learn as much as
possible about the Soviet system.,
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Keeping East and Wet separate was dea
mines along the Austria—Hungary border.
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The Technical Evaluation Advisory
Committee (TEAC). In the 1950s,
after RFE and RL were established
and expanding. the Soviet jam-
ming system was growing expo-
nentially. Radio Liberty carried
Russian and 16 nationality lan-
guages, which many of us hadn’t
even heard of, inciuding Tatar
Bashkir, Turkmen, Kazakh, Kirghiz,
Tadiik, Uzbek, and others. To cover
those, the Soviets were required to
build jomming-transmitter stations
throughout the Soviet Union, as well
as in some of its satellites.
Furthermore, in order to provide an
effective jammer network, they had
to have extensive monitoring of the
unwanted transmissions, as well as
command and control centers that
could call up jamming transmitters
as they were needed to cover a
particular language in a particular
area. In order for them to know
which jamming transmitters were

usi

being heard in any given target
areq, they developed a system of
“ldents”, two letter call signals in
International Morse Code that
were transmitted roughly every
minute,

The “ident” AR, for example, was
located in the Moscow area. How
did we know this? Primarily by “df-
ing”—using direction finding equip-
ment to lock onto the jamming
transmitter from at least two differ-
ent distant locations, and triangu-
lating onto the jammer site. In the
1950s we did not have satellite

T
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ness fr the East. Here border guards are laying

reconnaissance to spot large trans-
mitter complexes from space, and
the work had to be done by direc-
tion finding and triangulating, or by
having people inside who drove
around the countryside with a
shortwave receiver trying to locate
jamming stations.

Each jammer complex carried
with it a unique “ident” that was
specific only to a single location.
Jamming centers in the East
European satellite countries were
identified by a letternumber or a
number-letter “Ident.” For example,
the “ident” L7 was located near
Sofia, Bulgaria.

The ‘idents” were required for
Soviet monitors. Located at literally
scores of crucial points within the
Soviet orbit, they listened to every
hostile frequency carrying broad-
casts earmarked for jamming. If
they were able to hear an unwant-
ed program, they communicated
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with joammer locations thought
capable of providing signals sfrong
enough to interfere with the hostile
programs. If one location was not
providing enough jamming, they
called in another, and, if necessary,
another, until the program was
obliterated.

Some of us in the West estab-
lished technical monitoring stations
to determine how well we were
doing. Full-time technical monitor-
ing posts were set up on the
periphery of our target areas. They
listened to our broadcasts, every
language. every frequency, every
hour of the day. In addition, those
monitors, who were generally ama-
teurradio operators and knew
International Morse Code, were
required to report to us any interfer-
ence to our broadcasts, whether it
was from another broadcaster
(unintentional interference).or jam-
ming (deliberate interference).
They were also required to log all
*idents.” Such logs provided exten-
sive and very valuable information
about the makeup and distribution
of the Soviet and satellite jamming
system.

In order to make the most of the
information contained in those
monitoring logs, the Technical
Evaluation Advisory Committee
(TEAC) was created. It consisted of
a Chairman and Vice-Chairman
(both CIA people). representatives
from the broadcasters (VOA, RL
and RFE—the latter represented by
the author), a team of radio-propa-
gation specialists from the
Commerce Department, and sev-
eral observers. We met weekly at
CIA headquarters, went over all the
monitoring data that had been
analyzed the previous week, and
began to prepare “Top-Secret”
maps of the jamming system. Each
week or two we selected several
“idents,” and had monitoring stc-
tions with direction-finding equip-
ment look at these idents every
hour. Generally, at least three,
sometimes many more, direction-
finding stations reported regularly.

In a matter of a few years, we
had detailed maps showing where
each jamming complex was locat-
ed. In the event of war, those loca-
tions were high on the list of priority
targets. Later on, we also began fo
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obtain aerial (low-altitude and
earth-satellite) photos of those sta-
tions, and we were able to deter-
mine how many antennas were
located at each complex, what
their characteristics were, and in
what direction their energy was
being radiated.

Eventually, the Soviets got wind
of what we were doing, and in the
mid-1960s they began to change
the “idents” every two weeks. By
then it was too late; the direction-
finding stations had increased,
satellite photos were taken routine-
ly, and we had pretty much pre-
cisely pinpointed every jammer
complex throughout the Soviet
empire.

The Winds Of Freedom. The activ-
ities of the NCFE were not limited to
radio broadcasting alone. In 1951,
The Winds of Freedom project was
inaugurated. Two thousand helium-
inflated weather balloons, carrying
more than two million leaflets, were
launched into Communist territory
from a location near the German-
Czech border. The prevailing winds
carried those balloons aloft over
Czech territory. When the balloons
reached an daltitude of about
30,000 feet, they burst, releasing
their cargo of leaflets.

The idea had been proposed by
Allen Dulles, who had read of a sim-
ilar exploit by the Russians over
Yugoslavia in 1948. The operation
was organized in a division of NCFE,
the Free Europe Press, which was
responsible for the dissemination of
printed anti-Communist propagan-
da oriented toward RFE's East-
European target countries. The first
balioon was launched on August
13, 1951, and the first leaflets car-
ried the following message to the
citizens of Czechoslovakia:

To the People of Czechoslovakia:

A new wind is blowing.

A new hope is stirring.

Friends of freedom in other lands
have found a new way to
reach you.

They know that you also want
freedom.

Millions of free men and women
have joined together and
are sending you this mes-
sage of freedom, which in

the upper air always blows
from West to East.

An oppressor has brought slav-
ery to your proud country.

He has tried to cut you off
completely from your
friends in the free world. But
he has failed.

We are in touch with you daily
by radio.

Now, we take this new way of
extending our hand to you.

There is no dungeon deep
enough to hide the truth,
no wall high enough to
keep out the message of
freedom.

Tyranny cannot control the
winds, cannot enslave your
hearts.

Freedom will rise again!

The project was an enormous
success, and by 1954 regular
launching had been inaugurated
into Czechoslovakia, Hungary, and
Poland. Those leaflets were primarily
small newspapers published twice
weekly, giving news of the goings on
in the Free World, and carrying anti-
Communist propaganda.

Because of their vulnerability to
the leaflet barrages, and the popu-

To overcome jamming, high-gain, highly direc-
tional, curtain-antenna arrays like this one in
Gloria, Portugal were used.

larity of the leaflets among the
populace, the Communists carried
out violent attacks on the balloon
operation. MIG jets were routinely
sent up to shoot as many balloons
down as possible; protests were
sent by the Communist bloc
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through diplomatic channels; cam-
paigns among the youth were
organized to locate and confiscate
the leaflets. Two sabotage missions
were attempted. Communist
agents were sent to blow up the
balloon launching sites. But Western
agents got wind of the plots and
thwarted them. The Soviets even
claimed that the balloons carried
germs, explosive charges, and
incendiary pellets.

After making numerous veiled
threats to RL employees, the Soviets
acted: During 1954, two RL employ-
ees in Munich were assassinated. A
Russian. Leonid Karas, was found
drowned in alocal river under mys-
terious circumstances. A little more
than six months later the head of
the RL Azerbaijan service was found
shot to death. The perpetrators of
these crimes have not been found
to this day.

The turning point in the Winds of
Freedom project came in the win-
ter of 1955,when balloon-launched
leaflets carried a message from the
enormously popular President
Eisenhower, which said, in part, that
“the American people share your
faith that right in the end will prevail
to bring you once again among
the free nations of the world.”

The leaflets were hurting the
Communists more and more, and
something had to be done. In
January 1956 the Soviets, who had
thus far remained in the back-
ground, got into the act. They
protested vehemently that Soviet
air space had been violated by RFE
balloons, and that unless some-
thing were done, retdliatory mea-
sures would be taken, since the bal-
loons constituted a threat to com-
mercial air traffic. Shortly afterward,
a Czech airliner crashed in the
Tarta mountains, kiling 22 people.
The Czechs immediately sent a
strongly worded protest to
Washington, blaming the crash on
the balloons. Unconfirmed reports
in some Western circles heid that
Soviet MIGs had shot down the
Czechosiovak airliner to provoke a
confrontation. The Czech govern-
ment and the Soviets were plan-
ning to protest the balloons in the
United Nations, and the CIA
learned that there was a plan
afoot to cut off all Berlin air corri-
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dors because of the claimed dan-
ger to air traffic from the balloons.
There was a distinct possibility, there-
fore, that continued escalation
could lead to World War 1.

In February 1956, Secretary of
State John Foster Dulles, brother of
the CIA Director, reluctantly termi-
nated all U.S.-sponsored balloon
flights, but not before some heated
debate within the National Security
Council. The Winds of Freedom had
been one of the most successful
CIA operations, and it was not with-

Hungarian freedom fighters with
promises of Western military assis-
tance. After investigations by the
German government, as well as an
internal probe, RFE was exonerat-
ed, but a controversy continued
about RFE ‘s role in the ill-fated upris-
ing. Crucial tape recordings of some
of the RFE Hungarian programs car-
ried during the revolution were
never found.

A footnote to the enigma
emerged in September of 1996,
when documents were released in

used successfully to broadcast to Cuba, and in Vietnam.

out considerable regret that the
project was finally canceled.

In all, more than half a milion
balloons were launched toward
the East. They had carried some
300 million leaflets and newspapers
to readers behind the Iron Curtain,
Approximately 40-million cubic feet
of helium gas had been consumed
during the project.

The Hungarian Revolution. The
year 1956 marked another major
turning point in the history of Radio
Free Europe. In October, violent
and widespread demonstrations
broke out in Hungary, and in a short
time, a full-scale revolution erupt-
ed. Ultimately, the Soviets sent in
several armored divisions, and a
blood bath ensued. The uprising
was suppressed, but a storm of
protests erupted. It was widely held
that the broadcasts of Radio Free
Europe had encouraged the
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Budapest at a conference on histo-
rians’ access to cold-war docu-
ments. Among the documents from
Budapest,Moscow,and
Washington was a memorandum
from a CIA advisor which noted
that a broadcast carried on
October 27, 1956 “fairly clearly
implied that foreign aid would be
forthcoming if the resistance forces
succeeded.”

it was the failure of the Hungarian
uprising that led to major changes
both in RFE and RL broadcast policy.
which ultimately led to making
those stations among the most
respected, authoritative, and effec-
tive broadcasters in the world. It had
become apparent to CIA and
Department of State policy makers
that the Soviets would not folerate
the overthrow of Communism either
within its own borders, or within
those of its East-European satellites,
and that carrying material that

would in any waQy encourage over-
throwing Communism would not be
in the interests of the United States.

An official CIA paper issued
directives to RFE and RL executives
outlining guidelines that, in essence,
dictated changes in programming
objectives. Program policy would
henceforth support change by
reform rather than by revolution.
The stations were to bring listeners
comprehensive, accurate, uncen-
sored news and commentary not
available inside the Iron Curtain by
any other medium. They were to
become, in essence, home services
in exile, and were referred to there-
affer as surrogate broadcasters. As
an adjunct to the changes made
in the organizations, the name of
Radio Liberation was changed to
Radio Liberty.

In their heyday. the stations were
the most popular and most listened
to Western broadcasters in their tar-
get areas, which included Russia,
16 Soviet Republics, and five East-
European countries. (Bulgaria,
Czechoslovakia, Hungary, Poland.
and Romania). In the 1980s, long
after the CIA connection had been
severed, the RFE/RL network con-
sisted of one medium-wave and 54
shortwave transmitters, at six sites in
Germany, Spain, and Portugal. From
the modest beginning of a single
7-kilowatt transmitter, total power
in its prime exceeded 12,500 kilo-
watts—enough o supply electricity
to a medium-sized city.

The Eagle That Became A Swan.
In 1953, Radio Free Europe put a 50-
kilowatt, mobile, medium-wave
transmitter on the air. That added to
its growing complement of short-
wave transmitters, which were now
operating from two sites in
Germany, and one near Lisbon,
Portugal. There dlready was one
medium wave transmitter operat-
ing near Munich, Germany.The sec-
ond medium-wave fransmitter was
intended to give the organization
more fiexibility, because a mobile
transmitter would be capable of
moving along the border of
Czechoslovakia, or could even be
moved to another country.

The transmitter was housed in a
van, and its operation was ill-fated
from the start. The frequency cho-
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Monitoring stations, like this one in Schi
Iron Curtain.

sen for its broadcasts was 854 kHz,
which was the primary frequency
of Radio Bucharest. That frequency
had been used with low power by
the Armed Forces Network (AFN) in
Berlin, and some high-level negoti-
ations were required to get the sta-
tion to agree to dropping the fre-
quency so that RFE could use it.
AFN moved to another frequency,
and almost immediately began
complaining that coverage was
not as good as it had been previ-
ously on 854 kHz.

Mutual interference between
RFE and Radio Bucharest was
severe, and what the powerful
Bucharest transmitter didn’t take
out, jamming by the Czechs did.
Sharp protests from the Romanian
Government to the United States,
and to Germany, which had recent-
ly signed a freaty with the United
States, forced RFE to shut the trans-
mitter down.

For a while it was hoped that the
fransmitter, code named Eagle,
could be moved to another loca-
tion outside Germany, but the
prospects of finding another host
government, or, for that matter. a
suitable frequency, were hopeless,
and the project was abandoned.
In 19566, after the shutdown of
Eagle. the transmitter was quietly
shipped to the free port of Bremen,
where it remained in storage for
several years, until one of the chief

e

sheim, Germany, kept tabs on the goings-on behind the

Latin American policy planners in
the CIA thought it would be useful
to move the transmitter into the
Caribbean and inaugurate a black-
radio operation beamed toward
Cuba. Thus, Radio Americas was
born.

Eagle, still inside its van, was
shipped to Swan Island, where it
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began operating against Castro’s
Cuba. It remained in service for
some eight years, during which
time it was a prime communica-
tions link into the Communist island,
sometimes carrying messages to
friends inside. The transmitter was
then moved to Vietnam, where it
conducted clandestine operations
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until the end of the war. While in
Vietnam, the transmitter operated
from an airplane, and was often
referred to as The Blue Eagle.

The Poison Plot. One of the more
bizarre episodes involving RFE is
generally referred to as “the poison
plot.” From the birth of the Radios
onward, threats and intimidation
were commonplace. The commu-
nists did everything they could to
frighten RFE and RL employees.

The inside story of the “plot” was
told by a former Mdajor in Czech
intelligence, who defected in 1968
when the  Soviets invaded
Czechoslovakia during the “Prague
Spring.” He had been involved in
nearly 14 years of espionage activ-
ity. The idea had been dreamed up
in the late 1950s by a vice consul in
the Czech consulate in Salzburg.
Austria. His scheme was to slip
atropine into the salt shakers in the
RFE canteen in Munich. Atropine
can cause anything from diarrhea
to death, depending on the quan-
fity ingested.

What the Czechs did not know
was that the man assigned the mis-
sion of putting atropine in the sait
shakers was a double agent whose
primary allegiance was to the CIA.
Afraid that the atropine would harm
some RFE employees, the agent
blew his own cover by alerting RFE
officials, who promptly advised
German authorities. Although the
agent had placed some atropine
in the salt shakers, it was scarcely
enough to cause more than mild
stomach upsets in a number of RFE
employees. The exposure of the
plot resulted in a mad scramble by
the Czechs to prevent the arrest of
one of their most productive oper-
atives in Germany, who happened
to serve as contact man for the
double agent.

One of Czechoslovakia’s top
inteligence officers entered
Germany to bring his agent out. The
agent was spirited out of the coun-
fry in a wild automobile ride just as
the German police were about to
close in on him.

An RFE Scoop. The Radio Free
Europe and Radio Liberty news-
gathering structure was the most
sophisticated and comprehensive
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in the West. Information gathering
consisted of reports from various
bureaus and news services through-
out the world; the stations sub-
scribed to newspapers and period-
icals from all Communist capitals.
Those were read and analyzed
daily, reports were prepared and
provided not only to each lan-
guage service, but to the CIA rep-
resentative in Munich as well. The
average daily intake at the Central
News Room in Munich was over
one million words; in addition, close
to 100 Communist ‘radio stations
were monitored daily, using
advanced recelving antennas to
pull in some of the more distant sta-
fions. Copies of RFE and RL analyses
were dlso provided to other major
broadcasting organizations includ-
ing the BBC and VOA.

It was the work of the RFE moni-
toring network that led to major
reforms in Poland Iate in 1970. A few
minutes before midnight on
December 15, 1970 a 52 year-old
native of Poland was monitoring a
Polish radio station at a site in
Germany when there was a sud-
den interruption in the program
and a bulletin announcing that
rioting had occurred in Gdansk.
What the RFE monitor heard was
the first official word from Poland
that violent demonstrations had
taken place and that a curfew had
been imposed by the Communists.

RFE immediately began carrying
reports of the rioting, and by giving
full and complete coverage to the
stories during the days that fol-
lowed, fueled further uprisings in
other parts of Poland, which even-
tually led to the overthrow of the
Polish  Communist Chief, Ladislaw
Gomulka. The Polish authorities
were so desperate to keep the
news of the riots from the people
that they took transmitters normally
used in Radio Poland'’s internation-
al shortwave service and re-sched-
uled them on RFE frequencies in an
effort to jam the broadcasts. RFE’s
Polish programs had previously
been clear of jamming.

An Ineffective Double Agent. The
Communist governments to whom
RFE/RL directed its broadcasts peri-
odically attempted to infiltrate
Munich headguarters with spies. By

and large those missions failed,
because very few RFE/RL employ-
ees were privy to the inner secrets
of the organization. The employees
who had such knowledge first had
to go through detailed security
checks, and were required to sign
documents agreeing not to divuige
any information about the organi-
zation. My own security checks
included clearance up to and
including “Top Secret.” In addition, |
received a special clearance after
being briefed at CIA headquarters.
The letters describing this clear-
ance are themselves classified, and
since they have no bearing on this
story, will not be divuiged here.

Radio Free Europe’s central news room.

In the jargon of the CIA, a person
who has been given detailed infor-
mation is said to be “witting”, and
very few, if indeed any. foreign
nationals working for the station
were “witting.” Consequently, spy
missions by Communist agents infil-
trating either RFE or RL frequently
failed, and in the end they had to
make up their own stories. In 1971,
for example, one such spying mis-
sion was intended to get RFE and
RL out of West Germany, where the
Radios not only had their head-
quarters, but three transmitter sites,
as well.

Andrei Czechowicz, a 34-year
old Polish national, had been plant-
ed in RFE’'s news room since 1965.

wanny americanradinhictory com .

Czechowicz was actually a cap-
tain in Polish intelligence, but in six
years in Munich, he learned noth-
ing about the organization that
had not dlready been printed in
the newspapers.

Believing the time to be ripe for
a campaign against RFE, the Polish
spy was recalled to Warsaw, where
he held a series of unconvincing
news conferences and made three
unimpressive appearances on
Polish TV. The consensus among
Poles who watched and listened to
what Czechowicz had to say was
that they didn’t know what all the
fuss was about, and, in fact, the
publicity resulted in more than the

usual number of listeners tuning in
to RFE to determine for themselves
what was going on.

The recall of the Polish captain
was part of a big push against RFE.
which included protfests to the
German government, and a threat
by the Polish and Hungarian
regimes that unless something were
done about RFE they would with-
draw from the 1972 Olympic
Games, which were to be held in
Munich.

The West-German government,
which, under the leadership of
Wilie Brandt, had been attempting
to build bridges to the East, was
caught in the middle. What to do?
Chancellor Brandt notified top U.S.
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officials that he did not intend to
renew the licenses of Radio Free
Europe and Radio Liberty in
Germany. President Nixon had
been, and continued to be, a
staunch supporter of the Radios,
and he advised Brandt that if
Germany failed to renew the
licenses of RFE and RL he would
withdraw all U.S. troops from
Germany.

The licenses were renewed.

As a result of President Nixon's
strong support, a secret compro-
mise agreement was reached con-
cerning the journalistic status of the
Radios. During the 1972 Olympic
Games, the Radios would carry only
sports and music programs, and
refrain entirely from anything that
could be interpreted as political.

A Little Espionage On The Side.
Communist charges of CIA involve-
ment in RFE and RL were, of course,
frue, and the fact is that the organi-
zations were engaged in activities
that extended beyond the pale of
surrogate radio. Station employees
who were members of the CIA
were involved in escape networks
that aided Soviet and East-
European residents who wanted to
leave the Communist blcc.
Employees in Munich maintained
close contact with some residents
inside to obtain information, and
some members of the Communist
press were on the CIA payroll, the
purpose being, again, to obtain
information.

Still another aspect of the orga-
nization’s activities involved the
questioning of Communist tourists
while on holiday or business trips to
the West. Trained CIA agents posing
as poll takers, interviewed visitors
from the East, ostensibly to deter-
mine their radio listening habits,
but, in reality, they were highly
attuned to the possibilities of
defection, and, in cases where
such tendencies were detected, to
encourage such acts.

RFE And RL Officially Surface. In
early 1971, Senator Clifford Case of
New Jersey officially brought CIA
financing of RFE and RL out in the
open.Debate over the future of the
Radios continued for several years,
and two commissions were set up

to study the effectiveness of the
organizations.

The decision was made in 1973
to merge both Radios under a single
Board—the Board for International
Broadcasting (BIB), and by 1975 a
single president of both Radios was
named. Funding was to be through
Congress, which would provide
grants to the BIB, which would then
be responsible for oversight of
RFE/RL.

Another Assassination, And A
Bombing. Although CIA funding of
RFE and RL ended in 1971 the sta-
fions continued to grow in stature
and were an increasing influence
on Communist governments in East
Europe and the Soviet Union. In
1969 a prominent Bulgarian writer,
Georgi Markov, defected to Great
Britain. The well-known novelist and
playwright was a favorite of the
Bulgarian President, Todor Zhivkov.
On his arrival in London, Markov
began to write his memoirs, which
were broadcast weekly by Radio
Free Europe, reaching an estimat-
ed half of the Bulgarian population.
Those memoirs repeatedly called
attention to the corruption within
the Bulgarian Communist party,
and of its President, who was totally
controlled by Moscow.

Markov was repeatedly warned
that if he did not stop writing for
Radio Free Europe he would be
kiled. In 1978, while walking on a
London bridge, he was attacked
by an assassin who used the tip of
an umbrella to inject a deadly poi-
son, ricin, into his leg. He died four
days later, but it was six months
before atop-secret British chemical
and germ warfare unit was able to
determine the cause of death.

In early 1981, a group of Swiss,
East-German,Hungarian,and Czech
terrorists planted a powerful bomb
consisting of plastic explosives
along an outside wall near the RFE
Czechoslovak service. The concus-
sion was heard throughout Munich,
and windows half a mile away
were shattered. Fortunately, the
bomb was set off in the late
evening of a Safurday night, and
casualties were kept to a minimum.
Extensive investigations at the time
failed to provide information about
the bombing, and it was not until
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recently, after an examination of
the files of the former East-German
inteligence agency, known as
“STASI”, was conducted, that
details of the bombing were
unearthed. The bombing reflected
intense Communist hostility toward
Radio Free Europe, which contin-
ued until the fall of Communism.

To some extent, hostility toward
RFE and RL continues to this day.

What The Future Holds. Toward
the end of 1993, Radio Free Europe,
Radio Liberty, and the Voice of
America were combined within the
United States Information Agency
under a single Board of Directors.
The combined entity is called the
International Broadcasting Bureau
(IBB). A power struggle ensued with-
in the IBB almost immediately.
Seventeen top engineers of RFE/RL
resigned; three primary RFE/RL
fransmitter sites were either shut
down entirely, or mothballed. A
Voice of America transmitter site in
the United States was shut down.
Some languages were cut entirely,
and all others were sharply cut
back. Listenership has suffered, with
sharp declines being observed in
virtually all RFE and RL languages.
VOA services have suffered, as well.

The keywords of the 1990s have
become budget-balancing and
downsizing. There are many who
feel that those proud and historic
Radios have served their purpose,
and that there is no longer a need
for surrogate broadcasting. Perhaps
they are correct, and as listenership
continues to decline in the face of
more stringent economic measures
the popularity of RFE and RL
decreases amost daily, as they drift
inexorably toward their place in his-
tory.

An era has ended. Q
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See how technology is belping officials to identify

polluting vebicles and get them off the road.

s engines on new cars and
A‘rrucks burn fuel more effi-

ciently, emitting far less pol-
lutants, investing in new technology
for further cleanup of future vehi-
cles is reaching the point of dimin-
ishing returns. Therefore, focus is
turning fowards finding and then
requiring repair or even the retire-
ment of older. environmentally dirty
vehicles.

A 1991 Cadlifornia study showed
that only 7% of the vehicles emitted
50% of the carbon-monoxide emis-
sions, and that just 10% contributed
50% of the hydrocarbon emissions.
On a national basis, roughly 20% of
the cars on the road are responsi-
ble for approximately 80% of auto-
motive pollution.

Incidentally, old and gross pollut-
ing vehicles are not necessarily syn-
onymous. Properly maintained 1970s
and earlier cars, made before the
days of the catalytic converter. can
be cleaner than much newer vehi-
cles whose high-tech emission sys-
tems are not working properly.

The focus is also shifting from
detecting polluting vehicles during
annual inspections to identifying
them as they travel down the road.
That not only forces gross polluters
to make repairs or take their vehi-
cles off the road much sooner, but
also nabs owners who are driving

ilegally without getting the
required inspections.

Since 1996, new vehicles must
have the OBD Il (Second Generation
On-Board Diagnostics) emissions sys-
tem that includes sensors that con-
stantly monitor the emission equip-
ment. Faults are recorded in the
vehicle’s on-board computer, and
can be displayed on the instfrument
panel. While not now part of the
OBD |l systems, it would be relatively
easy to transmit that information fo a
roadside receiver via an inexpensive
vehicle-to-roadside communica-
tions system. Environmental monitor-

COMPUTER
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ing agencies could then easily use
the information to frack down vehi-
cles that need emission-system
repairs.

Catching Older Polluters.
Unfortunately, such a system would
only catch the rare new vehicle
that is polluting. As a result, much
more emphasis is being aimed at
real-time, roadside remote-sensing
systems that can monitor all vehi-
cles. An example of that is FEAT, or
Fuel Efficiency Automobile Test,
developed in 1987 by researchers
at the University of Denver under

DALIEHM"I'Eﬁy

Fig. 1. The FEAT system, developed by the University of Denver, uses IR and UV beams to remote-

Iy measure vehicle emissions.
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the direction of remote-emissions
sensing pioneer, Dr. Ronald
Stedman (see Fig. 1).

FEAT uses infrared and ultraviolet
light absorption between a source
and detector to determine the
amounts of pollutants emitted by a
passing automobile. As the veticle
crosses the light beam, the tires
block the beam and tells the FEAT
system to prepare to measure the
exhaust plume. As the car passes
through the beam, the light detec-
tors across the road measure the
amount of the exhaust by looking
at the voltage drop that it produces
within the detector.

The FEAT computer takes the volt-
age-drop measurements and cal-
culates a ratio compared to the
CO2 measurements. A ratio is used
so that the results are accurate
regardless of the position of the
exhaust pipe, the intensity of the
exhaust gases, or wind conditions.
Within a second, the FEAT system
can provide mass emissions in
grams-per-liter or gallon of fuel, with
a demonstrated accuracy of 15%
and at vehicle speeds up to 150
mph. There is also the capability to
record license plates simultaneously
with the emission levels. Since 1937,
FEAT has been used in numerous
states and many foreign countries in
test and demonstration programs.

Commercial Solutions. Two com-
mercially available systems are
being selectively used to identify
vehicles that are out of compliance.
Those are the RSD 1000 offered by
Remote Sensing Technologies, Inc.
and the Smog Dog Remote
Emissions Sensor from the Hughes
Aircraft, Santa Barbara Research
Center.

With the RSD 1000, which is based
on the University of Denver research,
the IR source is placed next to the
detector in a unit located in the
monitoring van, or as a portable unit
suspended from a tripod. A fransfar
module on the opposite side of the
trafic lane, really a reflector, returns
the IR beam after it passes through
the exhaust plume.

Once a vehicle interrupts the
beam. the system begins to make

the measurements, the detector
separates the beam into channels
and filters it to determine the
exhaust content. The detector can
make 60 to 80 measurements in less
than a second.The data is sent to a
microprocessor, which averages
the measurements, adjusts for any
discrepancies, and calculates the
emissions.

The system also features a high-
resolution, high-speed camera that
freezes an image of the vehicle
and its license plate. The image is
displayed on a computer monitor

remote sensing technology. The IR
source is located in a manhole on
one side of the ramp and the
Remote Sensing Technologies’ RSD
1000 unit is located in a manhole
on the opposite side. A periscope
setup using mirrors focuses the IR
beam across the right-of-way at a
height of about a foot. While the
RSD 1000 can measure CO, HC and
CO2 emissions, only CO is mea-
sured in this demonstration.
Currently, the system is only for the
motorist’s information, with no
enforcement involved. The license

Fig. 2. How’s the health of your car’s exhaust? This sign in Denver, CO will let you know.

with the date, time, and measured
emissions values superimposed on
it. The information is then com-
pressed, digitized, and stored for
future use.

A Smart Sign. Denver motorists
exiting 1-25 at Speer Blvd. and head-
ing towards downtown are greeted
by the large, animated “Smart Sign,”
shown in Fig. 2. As they climb the exit
ramp their vehicles pass through an
optical beam, triggering a remote
sensing system that measures car-
bon-monoxide emissions. Within two
seconds, just as the driver faces the
Smart Sign, the results are digitally
displayed either as “"Good”, “Fair,” or
"Poor.” A license plate reader, locat-
ed behind the vehicle, is also trig-
gered by the beam.

The system uses infrared-based,
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plate reader is used in @ human-fac-
tors study being conducted by the
National Center for Vehicle Emissions
Control And Safety at Colorado
State University. Using the license-
plate data, CSU researchers contact
a sampling of drivers to determine
their response to the information on
their car’s health provided by the
Smart Sign and the value of this
purely voluntary program. About a
thousand drivers receiving poor or
fair ratings will be contacted to see if
they had their engines checked
because of the sign. .
The Smart Sign project cost
$567,000 and was jointly sponsored
by the University of Denver, the
Federal Highway Administration,
Conoco, TSTi Tucson, Colorado
Department of Transportation, and
Colorado Department of Public
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Fig. 3. A look inside the Smog Dog van shows results displayed on several monitors, including one
that displays the vehicle's license plates integrated with its emissions measurements.

FOR MORE INFORMATION

Santa Barbara Research Center
+ 75 Coromar Drive
Goleta, CA 93117

Remote Sensing Technologies, Inc.
* 2002 Maorth Forbes Bivd,
Tucson, AZ BS745-1446

Smart Sign, Chemistry Dept.
University of Danver

2080 E, lift

Denver, CO 80208

Health and Environment. The sign
was built by Skyline Electric Signs in
Colorado Springs.

Smog Dog. Though the set-up
resembles that used by the RSD
1000, the Smog Dog system is based
on technology used to monitor
chemically specific species aboard
the STEPS (Space Technology for
Environmental Protection Sensors)
earth-resources satellite. The Smog
Dog's ultra-sensitive, infrared sensor
measures the selective absorption
of polluting species (CO, CO2, HC,
and NOx) by comparing the light
intensities of the pollutants against
the background light intensity.

The roadside setup includes
placing an IR source on one side of
the traffic lane and the remote
emissions sensor (RES) on the other
side. Emissions are measured as the
vehicles pass through the IR light
beam. Readings from the sensor
are monitored on displays in a
mobile laboratory that’'s in a van
located at the side of the road (see
Fig. 3). A high-speed video camera

captures license plates. Image pro-
cessing electronics add sensor
data to the license plate image so
emissions are identified with each
individual vehicle. The combined
image Is shown on a display and
recorded on a optical disk or VCR.
An optional “Automatic License
Plate Reader System” could save
actual license plate images plus
computerized readings of the digits
and letters. Remote sensing can be
done at speeds of up to 65 mph,
and without any disruption to the
normal traffic flow.

The system has been tested and
used in prototype monitoring appli-
cation in several states as well as in
Canada and Australia. Arizona is
the first state to use the Smog Dog
in a continuing program, with a
fleet of six mobile sensing vans to
monitor emissions in the Phoenix
areq.

Owners of cars identified several
times as high emitters will be noti-
fied to bring in their vehicles to a
smog-check station for an inspec-
tion. Those that do not comply, or
do not make required repairs (or
obtain a waiver), could have their
vehicle registrations suspended. Q
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three years ago. The answer is appar-
ently that BNC stands for “Bayonet
Neill-Concelman,” referring to the
push-and-twist mechanism and the two
people who invented it. But some say
the B stands for “baby” because of its
small size. We'd like to hear from read-
ers who know more of the story.

Finding Trangmitter
Frequencies

What test instrument do I need to use to

find the frequency of a garage door open-
er, and what is the procedure? — M. A. G.,
Dallas City, IL

Use a frequency counter. Hold the

transmitter close to the frequency
counter’s antenna and transmit. The
display will show the frequency. This
works with all types of radio transmit-
ters, not just garage door openers.

Galling Pinball and
Telephone Wizards

I am interested in obtaining manuals
uﬂnd other information about pinball
machines made by D. Gottlieb & Co. in
the 1950s and 1960s and about a B.
Kellogg hand crank wall phone.—

L. M. lannuzzelli, 1315 W. 53rd St.,
Davenport, L4 52806.

AWe’re publishing your full name
and address, so readers can respond
directly to you. Any pinball-machine
wizards out there?

Dimmer Interference

u Can you suggest a 60-Hz, 117-volt
power-line filter circuir to veduce or elim-
inate TV intevference caused by a light dim-
mer switch in the house? When the dimnzer
is on about half brightness, it causes one or
two lines of rolling horizontal dashes on the
TV screen. — F. W. B., Midlothian, VA

That interference pattern indicates
quite strong spikes at 60 Hz. Instead
of a filter, get a new light dimmer.

Newer ones have much better filtration
built in. If the interference from the old
one is that bad, a component in it may
be starting to fail.

Separating Video
From Autio

Early-1980% video gane and comput-
er systems (Atari, Commodore, etc,)
used an RCA plug to connect to a standard
television set. Is there a way to separate
the video and audio components of the sig-
nal so the audio could be sent to a separate

amplifier?—P. M., Raiford, FL

A Separating the audio and video
components of the modulated sig-
nal is not easy. Fortunately, you can
catch them before they get combined.
Open up the video game and find the
modulator (a small shielded box, prob-
ably made by Astec). It has four termi-
nals: DC power, channel select, audio
input, and video input. You can tap
into the audio and video signals at the
input to the modulator and route
them directly to your amplifier and
monitor. If you don’t need TV-chan-
nel output, you can remove the modu-
lator entirely and bring out external
connections for video and audio.

Audio Transformer

u D running out of stamps trying to find a
source for a printed-circuit-hoard-mount-
able transformer with a primary impedance
of 100 obms and a secondary impedance of
about 17k obms, about balf an inch square
(cube-shaped). 1 would appreciate any belp
you may be able to give me—D. B. F,
Panama City, FL

We assume this is for transforming

the impedance of an audio signal. If
so, the requirements of the circuit are
probably not very critical; any trans-
former reasonably near your specifica-
tions will work. Also, what you're really
looking for is an impedance ratio rather
than a particular pair of impedances;
anything that steps up the impedance by
a factor of about 150 to 200 will proba-
bly work.

With that in mind, you might try
using an 8-ohm-to-1.2-kilohm audio-
output transformer mounted backward.
That will step up a 100-ohm source

www americanradiohistorv com

impedance to 15k ohms. Many suitable
miniature transformers are available;
one supplier that has a good selection is
Mouser Electronics (800-346-6873;
http://www.mouser.com).

Laser Diodes:
Why 3 Pins?

I would like to build a diode laser, but
Uall the laser diodes I have seen have
three pins. What is the third pin for, and
bow can I use a laser diode in a circuit?—

7. W, Houston, TX

The third pin is for monitoring the

energy level of the diode. Laser
diodes work only at a very narrow
range of energy levels. If the diode
current is too low, no laser action takes
place and the diode acts like an LED;
if the current is too high, the diode
burns up.

The proper circuit for any particu-
lar laser diode is specified by the man-
ufacturer on the data sheet. It involves
a feedback loop to keep the diode
operating at the correct level.

Changing Automohile
Polarity and Voltage

u I have an old car that was originally 6
volts, positive ground. I converted it to 12
V; negative ground, and need a power supply
for the engine instruments. | tried a
RadioShack voltage converter, but it is
ground referenced and would only provide
+6V, Any ideas?—G. R. C., Phoenix, AZ

Many of the instruments will proba-

bly work quite happily on +6V
instead of -6V without modification.
Thermal gauges don’t care about polari-
ty. Neither do balanced-coil meters, as
long as the sensor remains connected to
chassis ground (which is now negative
rather than positive). So the first thing
to do is just try the instruments on +6V
and see how well they work.

If some of the gauges read backward,
your next step will be to see if they can
be rewired. Try swapping the “hot” and
“ground” connections to them.

As a last resort, you might run the 6-
volt instruments on 5 volts, using 12-volt
to 5-volt isolating DC-to-DC converters.
Those are a common surplus item in the
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computer industry and are available for a
few dollars each from All Electronics
Corp. (PO. Box 567, Van Nuys, CA
91408) and Marlin P. Jones (PO. Box
12685, Lake Park, FL 33403). An isolat-
ing DC-to-DC converter has four termi-
nals, two for input and two for output,
allowing you to ground the negative
input and the positive output without
conflict. Each converter puts out a maxi-
mum of 1 amp, so you may need several,
one for each instrument. Check the max-
imum ratings, bearing in mind that 12
volts, on a car, is really 13 to 16 volts with
brief surges of even higher voltage. You
may need to use a voltage regulator IC
ahead of the converter to avoid exceeding
its maximum input voltage.

Alarmed VCR?

u I need a device to control the record func-
tion of my VCR and make it start record-
ing when a burglar alarm is tripped. It
should not require any miodification or sol-
dering imside the VCR and consequently
should use infrared remote control. Thanks
for your belp.—P. G., Riyadh, Saudi Arabia

Get a cheap replacement remote con-

trol for your VCR and open it up.
Across the appropriate button switches
(either “Rec” or both “Rec” and “Play”),
connect relays tripped by your security
system. Supply power in whatever way is
convenient (perhaps using one of the
regulator circuits in Fig. 4), and you're
done.

Need Signal,
or Maytie Noise

I need a 400-600 MHz RF signal genera-

tor for antenna experiments. It does not
bave to be extremely accurate, just close to fre-
quency. Canyou suggest a circuit? —J. W.G.,
Bluff Dale, TX

Stable UHF oscillators are not espe-

cially easy to build. You might con-
sider, instead, an untuned noise source
plus a receiver tuned to the appropriate
frequency. You probably already have a
stable receiver for the frequencies of
interest, and its AVC (AGC) voltage can
serve as an accurate indication of signal
strength.

For more information on noise test-
ing of antennas and receivers, you can

have a look at The ARRL Handbook for
Radio Amateurs, published by the
American Radio Relay League,
Newington, CT 06111.

Digital Noise Suppression

“I have built, from scratch, a 137-MHz
weather satellite receiver, but noise causes
streaks in my pictures. I've heard about dig-
ital noise suppression, and that could be the
answer to nry problem. Unfortunately, I can
find no information or circuits for such a fil-
ter. Can you provide one using standard
parts? — H. J. K., Sacramento, CA

Digital noise suppression is more

computer programming than elec-
tronics