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NEW VERS’ON! FEATURES OF ELECTRONICS WORKBENCH VERSION 5

WHAT'S NEW

Electronics Workbench Version 5 with analog, digital and

mixed A/D SPICE simulation, a full suite of analyses and over

4,000 devices. Still the standard for power and ease of use. e e
Now ten times faster. Still the same low price.

Join over 75,000 customers and find out why more engineers
and hobbylsts buy Electronics Workbench than any other SPICE
simulator. You'll be working productively in 20 minutes, and
creating befter designs faster. We guarantee if!

ANALYSES

High-End Features

TRUE MIXED ANALOG/DIGITAL  YES
FULLY INTERACTIVE SIMULATION YES VIRTUNIEST INSTRUMENTS

ANALOG ENGINE SPICE 3F5, 32-BIT
DIGITAL ENGINE NATIVE, 32-BIT EK L é
GMIN STEPPING YES

TEMPERATURE CONTROL EACH DEVICE

PRO SCHEMATIC EDITOR YES RS-/OM
HIERARCHICAL CIRCUITS YES VE o
VIRTUAL INSTRUMENTS YES

ON-SCREEN .GRAPHS YES

ANALOG COMPONENTS OVER 100

DIGITAL COMPONENTS OVER 200

DEVICE MODELS OVER 4,000

MONEY-BACK GUARANTEE 30-DAY

TECHNICAL SUPPORT FREE

Powerful Analyses

DC OPERATING POINT YES

AC FREQUENCY YES

TRANSIENT YES

FOURIER YES O
Electronics
DISTORTION YES

®
30-DAY MONEY-BACK GUARANTEE rk n h
VERSION 5.0 FOR WINDOWS 95/NT/3.1.
Upgrades from previous versions $79. C
(VERSION 5
INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068,
A L L 800 2 6 3 5 5 52 North Tonawanda, New York 14120-2060/ Telephone 416-977-5550
0 - - 9 TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS OFFER IS IN U S DOLLARS AND VALID ONLY IN THE
INTERACTIVE UNITED STATES AND CANADA. ALL ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE

Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe: 71333,3435/BBS:416-977-3540/ E-mail:ewb@interactiv.com
CIRCLE 13 ON FREE INFORMATION CARD
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COVER STORY

33 Poor Man’s Kirlian Photography

You can now take electrophotographs using fax machine paper ina
rather unorthodox fashion, thereby eliminating the need for film
developing—Nick Cinquino

CONSTRUCTION
40 Build a Logic Probe

With just a couple of chips and a handful of support components,
you can assemblz one of the most useful test instruments in digital
electronics—Carl . Bergquist

45 Build a Duty-Cycle Monitor

Using a few simple, easy-to-get components, you can assemble this
useful little monitor, and save your oscilloscope or frequency
counter for some other task—Skip Campisi

56 Build a DC Motor Speed Controller

This easy-to-build circuit allows you to control the rotational
speed of a DC motor without wasting any of the input power—
Marc Spiwak

FEATURES
43 Land Warrior

Learn about how present and emerging technologies are helping to
ensure that our foot soldiers will return home from their missions
around the world—B8ill Siuru

48 Electronics Technician’s Day

In recognition of the skilled electronics technicians of the world, who

keep our increasingly electronic dependent world humming right all,

the Society of Certified Electronics Technicians has proclaimed April

22,1997 International Electronics Technician’s Day—Barbara Rubin
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TECHNOLOGY UPDATE

How to make your car invisible
to radar and laser.../legally!

Rocky Mountain Radar introduces a device guaranteed to make your
car electronically “invisible” to speed traps—if you get a ticket while
using the product, the manufacturer will pay your fine!

by Phil fones

If your heart doesn’t skip a
beat when you drive past a
speed trap—even if you aren’t
speeding—don’t bother r2ad-
ing this. I can’t tell you how
many times that has Fap-
pened to me. Driving dcwn
the interstate with my
cruise control set at eight
miles over the limit, | catch
a glimpse of a police car
parked on the side of the
road. My heart skips a
beat and for some rea
son | look at my speedometer. After
I have passed the trap, my eyes
stay glued to my rear view mirror,
praying the police officer will
pass me up for a “bigger fish.”

It seems that as speed-detec-
tion technology has gotten more
and more advanced, speeding
tickets have become virtually
unavoidable. And although de-
vices exist that enable motorists
to detect these speed traps, they
are outlawed in many states...
including mine.

B The Phazer will
“jam” both radar
and laser guns, pre-
venting police from
measuring your
speed.

The solution. Today, Rocky Mountain Radar
offers drivers like me a perfect solution—the
Phazer. Combining a passive radar scrambler
with an active laser scrambler, the Phazer makes
your automobile electronically “invisible” to
police speed-detecting equipment.

The radar component works by mixing an X,
K or Ka radar signal with an FM “chirp” and
bouncing it back at the squad car by way of a

waveguide antenna, effectively confusing the
computer inside the radar gun. The laser com-
ponent transmits an infrared beam that has the
same effect on laser Lidar units.

Shown actual size,
the Phazer is only
IWx 4L x 15H!

Perfectly legal. Some radar devices have been
outlawed because they transmit scrambling |
radar beams back to the waiting law enforce- |
ment vehicle. The Phazer, however, reflecis a
portion of the signal plus an added FM signal
back to the police car. This, in effect, gives the
waiting radar unit an electronic “lobotomy.”
Best of all, unless you are a resident |

OO O O O O O O
Reflected radar with an FM “chirp” -

Palice radar -

) \ Radar, creates an unreadable signal that
confuses the computer inside the radar gun.
qrnagrnia a =
} The laser scrambler in the Phazer
works in a similar manner. It transmits a

Special infrared beam with "noise” .

Police laser _.i

of Minnesota, Oklahoma or Wash-
ington, D.C., using the Phazer is
completely within your legal rights.

HOW TO MAKE YOUR CAR.DISAPPEAR

Radar and laser scramblers are de-
vices that foil speed traps by making vehi-
cles electronically “invisible” to police
radar. Radar scramblers mix a portion of
the radar signal with background clutter
and reflect it back to the squad car. This
technique, ploneered by Rocky Mountain

special infrared beam with information
designed to scramble the laser signal. The
result? Readouts on police radar and laser
guns remain blank. As far as the police
officer is concerned, your vehicle is not
even on the road.

B The
Phazer
makes your car
invisible to police
radar and lasers or
the manufacturer will
pay your speeding ticket!

How it scrambles radar.

Police radar takes five to 10 measurements of a
vehicle’s speed in about one second. The Phazer
sends one signal that tells the radar the car is
going 15 m.p.h. and another signal that the car is
going 312 m.p.h. Because police radar can’t ver-
ify the speed, it displays no speed at all. To the
radar gun, your car isn’t even on the road.

Works with laser, too! The Phazer also pro-
tects your vehicle from Lidar guns that use the
change in distance over time to detect a vehicle’s
speed. The Phazer uses light-emitting diodes
(LEDs) to fire invisible infrared pulses through
the windshield. Laser guns interpret those puls-
es as a false indication of the car’s distance,
blocking measurement of your speed. Again, it's
as if your car isn’t even on the road.

Range up to three miles. The
Phazer begins to scramble
both radar and laser signals
as far as three miles away
from the speed trap. Its range
of effectiveness extends to
almost 100 feet away from
the police car, at which point
you should be able to make
visual contact and reduce
your speed accordingly.
Encourage responsible dri-
ving. While the Phazer is de-
signed to help you (and me) avoid
speed traps, it is nof intended to
condone excessive speeding. For that
reason, within the first year, the manufac-
turer will pay tickets where the speed limit
was not exceeded by more than 30%, or 15
miles per hour, whichever is less.

Double protection from speed traps. If
the Phazer sounds good, but you prefer to be
notified when you are in range of a police
radar, the Phantom is for you. The Phantom
combines the Phazer (including the Ticket
Rebate Program) witha [ .4 -

radar detecgtor. It’s legal
in every state except
Minnesota, Oklahoma,
Virginia and Wash-
ington, D.C. Ask
your representative

for more details! )

Risk-free. Thanks to Rocky Mountain Radar,
speed traps don’t make my heart skip a beat
anymore. Try the Phazer or the Phantom your-
self. They’re both backed by our risk-free trial
and three-year manufacturer’s warranty. If
you’re not satisfied, return them within 90 days
for a full “No Questions Asked” refund.

The Phazer. . ... ... ... ... ... $199 s14 s&H
The Phantom . .. ............ $349 518 s&H
Please mention promotional code 1906-10517.

For fastest service call toll-free 24 hours a day

800-399-7863 =L =SS =

comtrad

2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113
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EARN YOUR
B.S. DlNEGREE

COMPUTERS
ELECTRONICS

g ‘
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-education 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.
°

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

Edirorial

The Fun Is In Working

This great computer age in which we are now living is not so
great after all. What was once lots of fun is rapidly diminish-
ing. By the time | became a DOS expert, in came Windows.
Even Windows had a rebirth—Windows 95. Windows 97 is
now in the wings. Of course the Internet opened vast new
spaces to enlighten me and offer practically unlimited knowl-
edge. But I've got to be honest with you. I've given up
cigarettes. Gone are regular coffee and colas; and so is the
keyboard and mouse. | was addicted to both of them!

That's what makes Popular Electronics so valuable to me. |
burned a hole in my pants last week with hot solder. | scraped
skin cutting a chassis box to size. | snaked a coaxial cable
through the walls of my house. | spent hours thumbing cata-
logs and magazines looking for a supplier for some CMOS
chips. | spent over sixty dollars to build a project that sells for
forty dollars. | am alive again and very happy!

The hams can tell a similar story. They would build most of
their equipment many years ago. Then came cheap, quality
communication appliances and that equipment changed the
entire hobby. Hamdom is reverting somewhat. Amateur TV is
still a build-it group that looks down on appliances. The flea-
power QRP group likes to build some gear. The hams are
finding the workbench again and enjoying it.

So it will be for everyone when all the homes in the North
American continent have two or three computers with network
ties. What will be new and what will be exciting? You may
have guessed it. The excitement will be in building and apply-
ing electronics for a new generation of projects. Using your
brains and handicraft can be rewarding and a lot of fun. That's
why going to work every weekday is a fun-filled adventure,
and | wouldn't miss it for the world!

Julian S. Martin
Working Editor
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Decoding the Decode

A CORRECTION

| have some corrections to make to
the schematic of my Infrared Decoder
article, which appeared in the-February
1997 issue of Popular Electronics.

For starters, pin 11 of the 8031
must be connected to pin 11 of the
MAX232. Also, C5 and C10 are
reversed; in other words, they are
showing the wrong polarity in the
schematic.

The Parts List calls out a 27256
EPROM; the schematic is wired for a
2764. A 27256 can be used if pins 26
and 27 are connected to ground.

Sorry for any inconvenience this
may have caused you.

—Stuart R. Ball

MUSIC FOR PLEASURE

Thanks so much for publishing the
22-Watt Amplifier in your February
issue. | built two right away and got
them to work in my Jeep on the first
try.

What a sound! | tested it with a tape
of my favorite band, The Damned, and
cranked it up really ioud. I'm sure my
neighbors heard it in their living rooms.

Please keep publishing such useful
projects in the future. How about a
graphic equalizer?

D.V.
Los Angeles, CA

Thanks for writing. We appreciate
your happiness with our cover story. As
for your suggestion, we'd love to pub-
lish a graphic equalizer. However, as
with most of our stories, they are gen-
erated out of house. That basically
means we can only publish it if some-
one out there designs it and writes it
up.

Any takers?

—Editor

PAGER DECODER PRAISE

| just got my March issue of
Popular Electronics and | have to say
I'm impressed. The cover story, which
shows you how to build an alphanu-
meric pager decoder, is amazing!

Innovative stories like this are the
reason that | got into electronics in the
first place. I'm looking forward to build-
ing my own unit and getting it up and
running.

| was also glad to notice that files
are being posted to the Gernsback
FTP site now. It looks like the bell is
finally tolling for BBSes, which add up
long-distance bills quite fast.

B.R.
Philadelphia, PA

We're glad you like the story. And to
be honest with you, | agree about the
phone bills incurred through BBSing.
Before the days of the Internet |
received quite a few shocking bills
myself!

—Editor

MS-TRAP

| bought a new computer. It's a P-166
because | wanted the price to be rea-
sonable, but | did get all the bells and
whistles. It came loaded with Windows
95 and the OEM CD disk was provid-
ed. | figured to load my old computer
with Windows 95 in place of the old
Windows, but to no avail. Microsoft
locked me out! What do | do?

J.J.

Sparks, NV

Oh, boy! Did you read the license
agreement before you unpacked the
Windows 95 packet? | believe you

KEEP IN TOUCH

Mow there are more ways than ever {o
contact us al Popular Electronics.

You can write to:
Letters
Fopular Electronics
500 Bi-County Blvd.
Farmingdale, NY' 11735

Or you can send a-mail to:
peaditord@gernaback.com

And don't forget to visit to our Web site at;
hiip:iwaww. garmsback.com

cannot load a second computer; one is
the limit. | could be wrong. | imagine
that a single user may load two or
more machines provided only that per-
son use those computers. Does any-
one know?

If the MS answer is yes to my ques-
tion, the best thing to do is reformat the
C drive and load everything again. Be
sure you got MS-DOS handy and the
CD-ROM drive disk available. Be sure
to save your old files.

HELP

Does anyone out there know of a good
Pinochle program? Also, what is the
best Bridge game program you ever
used? Please drop a note to the Editor.
Thank you.

HAVES AND NEEDS

I'm looking for PC boards for a
Tripp Lite battery backup unit, model
number SB/BC 2000 LAN. The PC
board numbers are 16-942, 16-891,
16-895, and 16-893M.

Thank you in advance for your time
and any help your readers could pro-
vide.

Marc De Loach
P.O. Box 107
Hewitt, NJ 07421

| recently saw a band called Bell,
Book & Candle in concert and the
singer was playing a strange instru-
ment | later learned was a Theremin.
Does anyone out there know of any
clubs or organizations that offer infor-
mation on this strange instrument?

I'd like to find out what different
types of Theremins there are, and if
any are commercially available. | know
that Electronics Now recently ran an
article on one, but I'm new to electron-
ics and | don’t think 1'd like to try build-
ing such an obviously sensitive device
just yet.

Can anyone out there help me? 1'd
really appreciate any help you can
give me. Thanks.

Dave V. Ania
P.O. Box 86
Lindenhurst, NY 11757 a



Study at home with the

Electronics Technician

CD-ROM
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The only product of its kind

This unique CD-ROM based learning pro-
gram includes 23 courses which are equiva-
lent to a two-year Electronics Technician
program and is recognized as the standard
for Certified Electronics Technician pro-
grams across North America.

Purchase the CD-ROM
separately or earn College
credits.

The choice is yours. Buy the CD-ROM and
use it as the ultimate electronics reference
tool to refresh your knowledge of electronics,
or enroll in the program and earn College
credits. The course material is delivered
using video, text, 2-D and 3-D animations
color photos, audio, and over 450 laboratory
projects. Use the CD-ROM in the home,
office, or shop as a troubleshooting/design

tool and reference guide.

Industry Recognition

The course content for the CD-ROM was
developed in association with some of the
top corporate trainers in North America, and
focuses on practical applications and trou-
bleshooting techniques.

Best Price

The CD-ROM costs $249 and comes with
ElectronicsWorkbench the laboratory
software simulation package. Complete all 23
courses on the CD-ROM and receive certifica-
tion as an Electronics Technician. The total
tuition for the 23 courses is $1150, and includes
computer-based tests, tutorial support via 1-800
numbers and the internet.

Public Sector Standards

The CD-ROM was designed by George Brown
College, one of the largest and most innovative
community colleges in North America.
Graduates of the program can continue their
studies towards an undergraduate degree
through the Minnesota State University (Bemidiji)
distance education program.

Easy at-home learning

All you need is the CD-ROM, no expensive
books or lab equipment is required.
Complete each course at your own pace,
schedule the time that’s best for you and
decide how quickly you complete each
course. The typical completion time is 48
weeks of part-time study, but there are no
time limits.

Call now!

Call our 24-hour toll-free hotline and find
out more about the Electronics Technician
CD-ROM or the distance education
program.

1-888-553-5333

|
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The PC-TV Merger

eople keep talking about the

merger between PCs and home
entertainment systems, when in fact it
has already happened. With a push
from Microsoft, PC manufacturers are
equipping computer systems with hard-
ware that makes the merge possible.
PC TV tuners have been availabie for
years, and systems are starting to ship
with them. These are basically just
video-capture cards with built-in TV

The Mobile Assistant 1l is a voice-activated Pentium system that you wear.

tuners. They usually accept an NTSC,
PAL, SECAM, or S- video input, and
convert the signal into one you can
watch in a window on your PC.
Software lets you capture still images,
video clips, closed-captioned text, and
more. | have a TV tuner card made by
Philips that includes an infrared remote
control.

We're even starting to see merged
hardware packages on the market.
Gateway 2000's Destination system is
essentially a PC with a built-in TV tuner
and a hybrid monitor that's good for
both PC and video use. TV Internet
boxes have also hit the scene, for web-
surfing without a PC.

More recently, graphics accelerators
have started to inciude a TV output,
which lets you connect your computer
to your big-screen TV for enhanced

game playing. Pretty soon most graph-
ics accelerators will have a TV output.
I've been playing with a lot of very
affordable video conferencing pack-
ages. You can buy them with or without
a video camera, because you can use a
camcorder if you have one. Video-con-
ferencing kits that include a color cam-
era already sell for under $500. New
transmission standards let you video
conference with people on the Internet

T E A

who have similar hardware. But these
hardware packages are really just
another variation of video-capture. In
reality, the hardware necessary for the
PC-TV merger to take place has been
around for quite some time. It's the
computers that have finally caught up to
the task at hand.

Today’s PC also ships with a multi-
gigabyte hard drive, so it's essentially
the equivalent of a digital VCR. You
can't really store all that much video on
one of these hard drives, but at least
you have plenty of editing room. But a
hardware or software MPEG encoder,
along with a CD-R drive, lets you put
your own edited movies on CD.

The main reason for not wanting to
dive into this right now is that the pic-
ture quality on a PC (MPEG-1 or some
other compression scheme) isn’t usu-

Warc

By MARC SPIwAaK
TECHNICAL EDITOR
WINDOWS MAGAZINE

ally as good as NTSC, a format we're
on the verge of abandoning. Yes, the
hardware merger has already taken
place. But the change we're really
waiting for will take place very soon.

An agreement has recently been
reached regarding an HDTV signal
standard for the United States. This is
the high-resolution, wide-screen picture
we've ali been waiting for. HDTV sets
will be out before you know it, and wide-
screen monitors are already availabie
for both PCs and home video systems.
The last missing link is DVD, which is
the storage solution for high-definition
video. Once DVD player/recorders are
a standard item, the final “marriage”
between the TV and the PC will have
taken place. You'll then be able to
record and play the same discs on
either system. But you'll still want to
have two separate systems. One with a
17- to 20-inch display that's easy on the
eyes when used close-up, and another
with a big, wide-screen display to watch
movies on.

ANOTHER FORM OF PC

| recently saw a demonstration of
Xybernaut's Mobile Assistant Il. This is
basically notebook-computer hardware
rearranged so that you can wear it. It's
a voice-activated, 75-MHz belt-worn
Pentium with a head-mounted display
that is suspended in front of one eye
only. The whole system weighs only a
few pounds and costs around $7995.

Understand, however, that this is not
your next PC. Rather, this is intended
for remote technicians who need to
access data while keeping their hands
free. For example, an airplane mechan-
ic might need to access blueprints or
schematics to complete a repair. A
front-line medic might need to look up
someone’s medical files or other critical
data before administering treatment. |
imagine that in time, we’'ll see an entire
computer built into a pair of glasses.

SOME NEAT
ACCESSORIES

| recently received some very useful
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The NC-3 Commuter Notebook Computer Case
is a pleasure to travel with.

computer accessories from Case
Logic. For $69.95, the NC-3 Commuter
Notebook Computer Case is a great
bag to travel with. It's rugged and
water-repellent. (I also have a beautiful
leather notebook bag that's a bit too
nice to jam under an airplane seat, and
it doesn’t like to be rained on.) The
padded nylon NC-3 has plenty of room
for a notebook computer and all of it's
accessories, with adjustable straps and
barriers to hold everything in place. It
also has all of the nooks and crannies
you'd expect in a briefcase, and then
some. Zippered interior mesh pockets
let you see what'’s in them, and there’s
a pouch for a cellular phone. There's a
ticket pocket, pen loops, and a key
ring. Pleated compartments can hold
plenty of files, magazines, or whatever.
I've traveled with this bag, and it was a
pleasure.

o R
Barbie Fashion Designer lets girls create original fashion designs that their Barbie dolls can wear.

| also received some more unusual
product samples that | didn't know |
needed until | saw them. Among vari-
ous CD-carriers, including padded
pouches of different sizes, there's a
CDV-12 CD Visor that mounts on your
car’s sun visor. For $9.95 it puts 12
discs without the jewel boxes easily in
reach while driving, and there's also a
mesh pocket and pen loop. | particular-
ly like using the Gel-eez Wrist Rest
mouse pad. | tend to lean on my hand
when I'm using my mouse, and the Gel-
eez has a gel-filled cushion that makes
it a lot more comfortable. Also useful
are the Cable Ties, which sell for $2.99
a six-pack. These Velcro straps quickly
wrap around and tame wires for storage
in a closet or travel bag.

NEW STUFF

Solar System Explorer is the latest
product from Maris Multimedia. This
neat title lets you explore our solar
system from the pilot's seat of the
Explorer, mankind’s most advanced
spacecraft-in the year 2019, that is.
You can fly to any planet, experience
atmospheric storms on Jupiter, see
what the Magellan space probe saw
when it orbited Venus, and a whole lot
more. You're the pilot, researcher, and
scientist, so it's up to you to plot inter-
planetary courses, fly famous mis-
sions, launch probes, and basically run
the show. There’s a huge scientific
database for you to access whenever
necessary, panoramic views, relief

WHERE TO GET IT

Case Logic, Inc. :

6303 Dry Creek Parkway

Longmont, CO 80503

http://www.caselogic.com
CIRCLE 60 ON FREE
INFORMATION CARD

Discovery Channel Muitimedia
7700 Wisconsin Avenue
Bethesda, MD 20814
http://multimedia.discovery.com
CIRCLE 65 ON FREE
INFORMATION CARD

Maris Muitimedia
4040 Civic Center Drive, Suite 200
San Rafael, CA 94903
http//www.maris.com
CIRCLE 61 ON FREE
INFORMATION CARD

Mattel Media
333 Continental Bivd.
El Segundo, CA 90245
http://www.mattel.com
CIRCLE 62 ON FREE
INFORMATION CARD

The Voyager Company

578 Broadway, Suite 406

New York, NY 10012

http://www.voyagerco.com
CIRCLE 63 ON FREE
INFORMATION CARD

Xybernaut Corporation
12701 Fair Lakes Circle, Suite 550
Fairfax, VA 22033
http//www.xybernaut.com
CIRCLE 64 ON FREE
INFORMATION CARD

maps, 3D models, and so on. Virtual
reality finally puts the planets within
reach of the average couch potato.
You can set your sights on the planets
with Solar System Explorer for $45.95.

New from The Voyager Company
comes Sound Toys, a very bizarre mul-
timedia title that lets you compose and
record your own unique music. You
don’t have to be a musician to play it
either-the program translates intuitive
visual gestures into music. There are
over three hundred original samples
including harmonica, wooden flute,
bells, marimba, drums, and acoustic
and electric guitar. You can create
endless combinations of loops and
solos by sliding and clicking the
mouse. But, as warned on the CD
case, this game can soak up a lot of
your time if you really get into it. If you
play it at work, your productivity will
suffer. Sound Toys has a suggested
retail price of $19.95.

If you've ever dreamed about freely



roaming around a 95,000 ton nuclear-
powered aircraft carrier, then Discovery
Channel Multimedia’s Carrier: Fortress
At Sea is a title you'll be interested in.
You get a pass from the captain for an
unescorted tour of the ship. You can
explore every crevice of a 3D model of
the USS Carl Vinson, the vessel which
led the U.S. battle group in the
Operation Desert Strike missile launch
against Iraq. 85 video locations let you
meet the virtual crew of this floating
city, and there’s also a comprehensive
database of carrier facts and statistics
and briefings on carrier history. Once
you feel comfortable on board the ship,
you can take the controls of an F-14
Tomcat and land it on the flight deck if
you're skilled enough. This title has an
estimated street price of $40.

Also new this month from Discovery
Channel Multimedia for kids ages 9 and
up is Animal Planet, a new CD-RCM
that's much more than an animal ency-
clopedia. It features stunning graphics
and in-depth information on more than
1,100 animals. Beautiful 3-D vistas
range from mountain tops to the ocean
depths to the frozen polar regions.
Animal Planet also offers instant access

to the World Wide Web with its Bio Web
feature, a direct link to over 1,000 ani-
mal websites on the Internet. Updated
quarterly, the Bic Web offers plenty of
information-rich websites, ranging from
official museum, aquarium, and zoo
sites to those written by veterinarians. A
short description of each site is provid-
ed as well as a rating.

Many of the toy companies we
remember from childhood are still
around today in a big way, and multi-
media is the new name of the game. |
have a bunch of new titles from Mattel
Media. Mother Goose’'s Farm 4
Learning teaches kids ages 3 to 6 arith-
metic, reading, rhythm, rhyming, and
more. With four separate discs, there’s
enough here to keep kids busy for
months.

Mattel is also on track to produce
lots of software intended for girls, and to
start off with there’s a bunch of Barbie
titles. Barbie is celebrating her 37th
anniversary, and it makes sense that
girls would be interested in Barbie soft-
ware. Barbie Fashion Designer lets girls
create original fashion designs that their
Barbie dolls can actually wear. Patterns
can be printed on printer-compatible

fabric. No sawing is required. Barbie
Storymaker lets girls create their own
Barbie movies using different locations,
scenery, sound effects, and characters.
Barbie Print ‘n Play lets girls produce
their own custom stationary, calendars,
and stickers. Of course boys are wel-
come to play with the software, too—
they probably just won't tell their friends
about it. a

The Howarc W 8o,

From schematics to technical books,
Howard W. Sams can supply the information
you need to get the repair job done.

oulileshooting T

The In-Home

VCR Mechanical Repair
& Cleaning Guide

800-428-7267
Howa,i;d W. Sams
WWWwW.nwsams.com

VCRIacts. Technical Service Date

CIRCLE 176 ON FREE INFORMATION CARD
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Pay Channels Online

hether you have cable or digi-
tal-satellite television, you're
paying for programming. As you proba-
bly know, having dozens of channels to
choose from can be both fun and frus-
trating, but always better than using
“rabbit ears” to tune in a few local sta-
tions. But what exactly are you paying
for?
In a word: Content.
Whether you love having lots of

to the channel again!

movies at your disposal, or enjoy
choosing from several documentaries
and information sources, a cable- or
satellite-equipped TV brings quite a lot
to your living room. In this month’s col-
umn we'll look at a couple of informa-
tion pay channels that have brought
some of their content online. Though
they’re centainly not trying to get peo-
ple to tune out their broadcasts, these
channels have found the Internet to be
a great medium for bringing viewers
complementary information.

Some of you might recall that when
this column first started | covered the
Sci-Fi Channel's Dominion at http://

12 www.scifi.com. That site has continued

to flourish, so | figured we'd add a few
more this time around.

THE WEATHER CHANNEL
Here’s a site that everyone can
benefit from, whether they have pay
TV or not (I know, | just mentioned that
this centainly isn't the intention of the
channels, but “l call them as | see
them”). If you ever care about what
Mother Nature has in store for you—

The Weather Channel

and few can honestly claim not to—
then you might want to point your web
browser to the Weather Channel’'s
excellent Net presence.

When you first access the opening
page, youre provided with several
choices, some permanent, some sea-
sonal. On the left there’'s a vertical
banner that lets you select from the all-
year links; the seasonal ones are
arrayed around the channel’s logo.

The permanent link on the top of
the banner is called, simply, The
Weather. When you click it on, you are
presented with a great wealth of infor-
mation. You can take graphical views
of US Conditions & Forecasts or

BY DAN KARAGIANNIS

International Conditions & Forecasts,
read some Text-Only Conditions &
Forecasts, examine US Maps or
International Maps, visit some other
Weather Links , or take a look at The
Weather Channel City of the Day.

At the bottom of this page, as well
as on the main page, you can choose
from a scrolling list of states. This fea-
ture is basically the heart of The
Weather Channel site. Why? Because
once you pick a state, you can then
choose from a list of cities that have
local radar and weather stations.

The best way to really experience
the significance of this is to go to the
site itself, but I'll try and give you an
idea of how useful this feature is.
Imagine selecting the city you live in
(or one close enough to make no dif-
ference) and instantly being provided
with current conditions, a graphical
five-day outlook, regularly updated
radar images, weather warnings and
watches, and descriptive forecasts.

Whether you’d like to stay informed
of what your current surroundings will
be like for days to come, or are plan-
ning on visiting a certain city in the
near future, you'll find yourself book-
marking this feature of the site and
returning to it regularly. 1 love to travel
and have not only my own hometown
bookmarked, but several other favorite
destinations as well.

Having written this column in
February, the Weather Channel site
had a few winter-related seasonal links
that t won’t go into simply because
they’ll most likely be gone by the time
you ever see these words. Just to give
you an idea (now that winter’s just
about gone as you read this), the site
had Winter Weather and Check on the
Slopes links, to name a few. Start look-
ing for thunderstorm, tornado, and
eventually hurricane information.

And finally, although they do give
away a bit too much at their site, do
check out the Weather Channel if it's
available in your viewing area. As
hooked on the Net as | am, | still check
out this channel in the mornings before
I start my commute. After all, signing



What's hetter than spee_d reading?
Speed Learning.

Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy
to learn...lasts a lifetime... applies to everything you read. It may be the most productive course

you've ever taken.

Do you have too much to read and too
little time to read it? Do you mentally pro-
nounce each word as you read? Do you fre-
quently have to go back and reread words, or
whole paragraphs, you just finished reading?
Do you have trouble concentrating? Do you
quickly forget most of what you read?

If you answer “Yes” to any of these
questions — then here at last is the practical
help you've been waiting for. Whether you
read for business or pleasure, school or col-
lege, you will build exceptional skills from this
major breakthrough in effective reading, cre-
ated by Dr. Russell Stauffer at the University of
Delaware.

Not just “speed reading” — but
speed reading — thinking —
understanding — remembering —
and — learning

Thenew Speed Learning Program shows
you, step-by-proven step, how to increase your
reading skill and speed, so you understand
more, remember more and use more of every-
thing you read. The typical remark from over
one million people taking the Speed Learning
program is, “Why didn’t someone teach me
this a long time ago.” They were no longer
held back by their lack of skills and poor read-
ing habits. They could read almost as fast as
they could think.

What makes Speed Learning
so successful?

The new Speed Learning Program does
not offer you a rehash of the usual eye-exer-
cises, timing devices, and costly gadgetsyou've
probably heard about in connection with speed
reading courses, or even tried and found inef-
fective.

In just a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self-study reading program in the world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited by 18 professional societies. Research
shows that reading is 95% thinking and only 5%
eye movement. Yet most of today’s speed
reading programs spend their time teaching
you rapid eye movement (5% of the problem),
and ignore the most important part, (95%)
thinking. In brief, Speed Learning gives you
what speed reading can’t.

Imagine the new freedom you'll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, -and with greater comprehension.
Think of being able to get on top of the ava-
lanche of newspapers, magazines and corre-
spondence you have to read...finishing a stimu-
lating book and retaining facts and details

FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-609-273-7766

more clearly, and with greater accuracy, than
ever before.

Listen — and learn —
at your own pace

This is a practical, easy-to-learn pro-
gram that will work for you — no matter how
slow a reader you think you are now. The
Speed Learning Program is scientifically
planned to get you started quickly...to helpyou
in spare minutes a day. It brings you a “teacher-
on-cassettes” who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader’s Digest, N.Y. Times and many others,
make the program stimulating, easy and
fun...and so much more effective.

Executives, students, professional
people, men and women in all walks of life from
15 to 70 have benefitted from this program.
Speed Learning is a fully accredited
course...costing only 1/4 the price of less ef-
fective speed reading classroom courses. Now
you can examine the same easy, practical and
proven methods at home...in your spare
time...without risking a penny.

Examine Speed Learning
RISK FREE for 15 days

You will be thrilled at how quickly this
program will begin to develop new thinking
and reading skills. After listening to just one
cassette and reading the preface, you will
quickly see how you can achieve increases in
both the speed at which you read, and in the
amount you understand and remember.

You must be delighted with what you
see, or you pay nothing. Examine this remark-

able program for 15 days. If, at the end of that
time you are not convinced that you would like
to master Speed Learning, simply return the
program for a prompt refund. (See the coupon
for low price and convenient credit terms.)

RISK-FREE ORDER FORM

| YES! | want to try Speed Leaming for 15 days

without risk. Enclosed is the first of 4 monthly

| payments of $32.26°. 1f 'm not completely
satisfied, | may return it for a prompt refund.

| _i SAVE 8.00! | prefer to pay the $129.00 now,
and save the $8.00 shipping & handling charge. |
| may still return the program for a full refund.

| Method of payment: (Federal Tax Deductible)
| | Check or money order payable to Learn

Incorporated
MC [ Am Ex

] Charge to: || Visa Discover

I Card # Exp.

| Signature

I Phone ( )

I Name .

| Address _
| city State ___ Zip
I *Pius $8.00 shipping and handling. U.S. funds

| only. For Naw Jersey residents, sales tax will
be added.

| I Dept. LPE-0Y, 113 Gaither Drive,
MQ,QOQQ Mt. Laurel, NJ 08054-9987
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HIGH-FIDELITY WIRELESS

OUTDOOR WIRELESS

Recoton wireless speakers blanket your

| In June of 1989, the Federal
Communications Commis-
sion allocated a band of
radio frequencies stretching
from 902 to 928 MHz for wire-
less, in-home product appli-
cations. Recoton utilized this new technology
to introduce this whole new generation of
powerful wireless speakers that rival the sound
quality of expensive wired speakers. From
high-fidelity sound to weather resistance to

being totally cord-
BLNET TR less, this line of
COME U tesie

wireless speakers
from Recoton is the
One Recoton transmitter
will broadcast to any

perfect solution for
number of speakers, up to

listening to music
150 feet away...through anywhere you want
walls, ceilings and

in your home.
floors. . .indoors or out! Superior sound
anywhere. Each of
these speakers let
you listen to your
stereo, TV, VCR or
CD player in any
room of your
home—even out-
doors—without
running miles of
speaker wire. You'll

(8] never have to wor-
ry about range be-
- cause the new 900

MHz technology al-
lows stereo signals
to travel up to 150
feet through walls,
ceilings and floors!

Power control
Tuning control
Volume control
Two-inch tweeter
Tuned ports
Four-inch woofer

Individual left, right and mono switch and
Individual bass boost control (on back)

RECOTON W440s

Full dynamic range. The W440s are set in
a bookshelf-sized acoustically constructed cab-
inet, providing a two-way bass reflex design
for individual bass boost control. Full dynamic
range is achieved with a two-inch tweeter and
four-inch woofer. Automatic digital lock-in
tuning guarantees optimum reception and
eliminates drift. The new technology provides
static-free sound in virtually any environment.
The W440s are self-amplified; they can’t be blown
out no matter what your stereo’s wattage.

Stereo or hi-fi, you decide. The W44ils
have the option of either stereo or hi-fi soundy
Use two speakers (one set on right channe!
and the other on left) for full stereo separa-
tion. Or, if you just want to add an extra speak-
er to a room, set it on mono and listen to both
channels on one speaker. Mono combines both
left and right channels for hi-fi sound.
Special offer. These speakers are
the perfect addition to any audio
lineup. And for a limited time, we're
offering a special discount. Individ-
ually, this speaker costs $89, but if you
buy more than one W440, you can
get them for just $69 each!

Until now, there was no
such thing as a completely
weatherproof and wireless
900 MHz outdoor speaker.
Today there is—introducing
the new Recoton W410.

How omnidirectional speakers work.
You'll never again fret over where to put
speakers so you can hear them outside
because Recoton’s W410s deliver extraor-
dinary omnidirectional sound out-of-doors.
Within the green weatherproof housing,
a two-inch tweeter and a six-inch woofer
deliver 10 watts per channel of clear, strong
sound. The tweeter fires upward and the
sound is dispersed by the dome-shape of the
speaker itself. The woofer, which fires down-
ward, bounces sound waves off @ the
ground (or whatever surface the speaker
is on) to disperse the sound, resulting in
intense omnidirectional sound.

Totally weatherproof. Thé W410s are the
first speakers of their kind to combine the
best features of both indoor and outdoor
speakers. They have the power and sound
quality of indoor spetkers and the wireless
convenience and complete weatherproofing
that is required in outdoor speakers. In addi-
tion, their unique design makes the W4lgs
a discreet addition to your yard,
patio or pool—you can
enjoy music outdoors
without a clutter of
unsightly speakers!
Powerful, static-
free high-fidelity sound.
The W410s combine left and
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right channels for
rich, high-fidelity
sound. The six-inch
full-range speaker

The Recoton transmitter will operate any combination
of these speakers, wirelessly, from up to 150 feet
away. ..through walls, ceilings and floors!



CORDLESS & WIRELESS

home (and yard) with high-fidelity sound!

== T00-inch tweeter

/ Copper wire antenna
Capacitors

- Charging port
Six-inch woofer

/ Lead-acid rechargeable battery

’

OTON W410s

has both treble and bass and provides an
above-average bass response. The speakers
produce a frequency range from 30 Hz to 19.5
KHz. Since we hear from 20 Hz to 20 KHz, that
means the sound produced covers virtually
all of our hearing range. With 10-watt RMS
output and 20-watt peak output, the W410s
provide powerful, static-free spund.

The W410s have adead-acid
rechargeable battery that gives 18
hours of straight play on a full
charge. An AC adapter lets you listen
to.your speakers indoors and charge
your battery at the same time!

Use them anywhere. The W410s
are extremely versatile. While they
were designed for outdoor use, they
can also be used indoors. Their stylish
design will match almost any decor!

wireless

Don't wait! Special offer. These
wireless 900 MHz outdoor speakers
are what you've been looking for to
enjoy your favorite music on your
deck, patio, around the pool...wher-
ever you want. And for a limited
time, we're offering a special dis- ™
count. Buy one W410 for just $149 and get
additional W410s for $99—that's a $50 savings
on each additional speaker. Call us now!

Recoton's

headphones
make a great
addition to
any audio set-
up. Look for
our special
headphone
package offer!

speakers just got better. Now
1 you can truly listen to music
anywhere because where you
put these W445s isn’t limited

No speaker wires. No power cords. No
kidding. The W445s are the ultimate in wire-
less speakers, because they are also cordless. They
are powered by eight “D” batteries,.an op-
tional rechargeable lead-acid attery or AC
power. Put these cordless speakers anywhere
you want within the 1§8%oot range of the trans-
mitter, indoors ¢#out...and enjoy!

A timer automatically cuts the speaker off
20ito 30 minutes after the music stops, or if the
battery voltage drops too low. These speakers
also have a built-in handle for easy carrying.

Super sound quality. Like the W440s, the
W445s provide a two-way bass reflex
design for individual bass boost con-
trol, full dynamic range and automatic
digital lock-in tuning that guarantees
good reception and eliminates drift.

With static-free sound in virtually
any environment, the W445s are also
self-amplified. So no matter what your
stereo’s wattage, they can’t be blown
out. In addition, these speakers have
a feature that automatically “mutes”
the speaker when the music stops
playing so no noisy hiss is heard.

Stereo or hi-fi. The W445s also give
you the option of either stereo or hi-fi
sound. You can put two speakers, one
| set on right channel and the other on
- " left, in the den for full stereo separa-
tion. Or add one speaker, set on mono, in the
kitchen and listen to both channels at once for
hi-fidelity sound. Recoton gives you music
how you want it, where you want it!

| to where you have an outlet! |

Power-saving low-battery light

Robust 10-watt RMS amplifier
Automatic shut-off/bass boost circuitry
Dynamic tweeter

Power option battery compartment
Extended-range woofer

Pulsating tuned bass porf

Individual control panel (on back)

OTON W445s

Special offer. Our factory-direct pricing lets
us sell more wireless speakers than anyone!
For this reason, if you purchase two or more
W445s, they're just $99 each (save $30 each!).
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Relusn Home

Forecest last updated Fob 7 0602 EST
Cutrent condritons last updated Feb 7 10:16 EST

Doppler radar covering Farmingdale, NY:

Barometric
Pressure: Radar from Radar from
3024 inches New York City, NY Phjadelohya, PA
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Here's the weather outlook at the time of this writing for the Popular Electronics offices. What's it

like in your neck of the woods? Finding out is easy with The Weather Channel’s site.

on to your online account is a bit diffi-
cult when you first open up your eyes
in the morning.

DISCOVERY CHANNEL

If you have children and want them
watching some really educational

quality programming, or are just inter-
ested in learning more about the world
you live in yourself, the Discovery
Channel is hard to beat. There’s some-
thing of interest to practically everyone

on this station every day, and the same
holds true for the channel’s impressive
website, Discovery Channel Online.

Like other sites based on channels,
the Discovery Channel Online pro-
vides you with information on what
shows you can expect to tune in. Of
course, this information always
changes so we won't deal with it here
more than to say that you’ll always
know what’s on, regardless of where
you live.

EXPLORE

What's On TV

Wekome . ..

CHANNEL

L sistoey|Tecnnotogy [Naturs ZTIR0E Sclence|Live

Fresh Today:
Febiuary 7, 1997

Special Event!

What S Onhne

You're on the Hubble Mission

Amazng] With virtually no training, you're out in
space with the axtronauts Of course since

TR el T TR w‘

The Discovery Channel 0n/me lets you l\now what's on rhe ml;e and llnAS vou to equally fascinat-

ing web material.

A great feature of this online pres-
ence is that it also gives you current
articles of interest to viewers. For
example, when | visited the site | found
a fascinating link to the Hitchhiker’s
Guide to the Hubble. Here you can
download video footage and informa-
tion relating to various space missions.
As I've said before, | love amateur
astronomy, and it's refreshing to get
this close to the cosmos on occasion.

You'll also find regular sections of
the site dealing with History, Technol-
ogy, Nature, Exploration, and Science.
All of these are pretty self-explanatory
and relate to current features on the
channel dealing with each category.
There’s also a great search engine that
lets you look for programming related to
whatever text you enter.

HOT SITES
The Weather Channel
hitp://www.weather.com

The Discovery Channel Online
hitp://www.discovery.com

In short, this site has plenty to offer,
but it's very timely. The content
changes daily and as a resuit | can
only encourage you to check it out for
yourself before you waste time search-
ing through a TV guide of some type.
Who knows how many fascinating, yet
awkwardly scheduled programs we've
all missed by relying on such a scan-
ning method in the past.

Sites like these are an innovation
that couldn’t have come sooner. In
these days of media overload, it's nice
to be able to find out what's on of inter-
est. Channel surfing can sometimes
get you nowhere, but Net surfing is
thankfully providing an option.

That’s all for this month. Until next
time, feel free to drop me a line via
snail mail at Net Watch, Popular
Electronics, 500 Bi-County Bivd.,
Farmingdale, NY 11735. I'll be publish-
ing a new e-mail address next time;
please be sure to look for it. =




New Producrs

“PLUG & PLAY”

PHONE SYSTEMS

TMC Corporation's SOHO family of
multi-line, “plug & play” phone systems
are specifically designed for the small-
office/home-office (SOHO) market. The
six models are compatible with each
other and with a host of add-on feature
modules to provide small-business pro-
fessionals with telephone systems to
meet their particular needs.

The plug & play design, in which
the “brains” are built into each phone,
ensures that there is no complicated
wiring or expensive controller unit. Up
to 24 extensions can share the same
system, with full access to all lines and
features. A full-featured intercom lets
you call any extension in the system at
the touch of a button and answer in-
tercom calls via speakerphone. Toll re-
striction allows you to prevent
unauthorized long-distance calls, and
call privacy lets you prevent others
from listening to your conversations
unless you include them in a confer-
ence call. Off-hook voice announce
enables discreet intercom announce-
ments to others without interrupting
their calls in progress. Each phone
offers a personal 34-number memory
dial; 40 more numbers can be added
to extension number one for system-
wide use. Several models are
equipped with a two-line, 16-character,
pivoting LCD that includes clock, day
and date, call-timer, number dialed,
and internal messages.

Optional add-on modules includs
music on hold, which allows you to
connect a radio or tape player to the
system; a compatibility box to provide
“line-in-use” indicators on all system
phones when a line has been
accessed by a standard telephone,
and allows you to take calls off hold
from any standard phone; caller ID

(with the service from the phone com-
pany); external paging, which allows
you to connect to the system a door
intercom speaker, as well as a mag-
netic door lock that can be opened
from any extension; and a cordless

phone adapter.
CIRCLE 80 ON FREE
INFORMATION CARD

MICROWAVE TESTER
ACCESSORY HEAD
intended for use by field-service or
repair-depot technicians, the AMD{
accessory head from Fieldpiece is
specifically designed to test microwave
ovens for catastrophically failed diodes.
When attached to a digital muitimeter's
test leads or to a Fieldpiece stick-style
DMM, the head allows a meter to mea-
sure voltage across a resistor in series
with the diode. The AMD1 identifies for-
ward and reverse opens and shorts. In
the forward direction, it can distinguish
between a diode conducting current
properly and a shorted diode. Diodes
should be tested without connection to
live circuits, as the accessory supplies
adequate power to perform the test.
The AMD1 installs on top of the
Fieldpiece Stick meter via jacks in a
recessed housing. Those industry-stan-

dard jacks also accept Fieldpiece’s
deluxe test leads for remote testing ver-
satility and compatibility with most other
DMMs.

The AMD1 microwave tester acces-
sory head costs $18.95. For additional
information, contact Fieldpiece Instru-
ments, 231 Imperial Highway, Suite
250, Fullerton, CA 92635; Tel. 714-992-

1239; Fax: 714-992-6541.
CIFCLE 81 ON FREE
INFORMATION CARD

SELF-SETTING

ALARM CLOCK

The Time Machine™ from Oregon Sci-
entific always provides the most accu-
rate time possible. The alarm clock sets
itself automatically by receiving radio-
frequency time signals from the U.S.
Atomic Clock. One of the most accurate
clocks in the world, the Atomic Clock is
located in Boulder, Colorado, and is
operated by the U.S. Department of
Commerce’s National Institute of Stan-
dards and Technology.

The Atomic Clock’s signal was pre-
viously available only for use by com-
mercial and industrial applications,
including aircraft and ship navigation,
broadcasting stations, and scientific
facilities. Now, however, the Time
Machine’s internal omnidirectional an-
tenna can pick up Atomic Clock sig-
nals from anywhere in the continental
United States. (A small external anten-
na is provided for use in urban areas
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and high-rise buildings where RF inter-
ference can be a problem.) The Time
Machine not only sets itself to syn-
chronize its digital time and date dis-
play with the Atomic Clock’s signals, it
also automatically adjusts for daylight-
savings time. Once the Atomic Clock is
up and running, so is the accurate
time.

The Time Machine's oversized LCD
readout features bright-blue “HiGlo”
illumination, activated by pressing a
large bar on top of the clock, for night-
time viewing. A map icon on the display
indicates which of the four U.S. time
zones has been selected by the user. A
radio-tower icon indicates reception of
the Atomic Clock signal.

The Time Machine has a suggested
retail price of $99.95. For more informa-
tion, contact Oregon Scientific, 18383
SW Boones Ferry Road, Portland, OR
97224; Tel. 800-869-7779 or 503-639-

8883; Fax: 503-684-8883.
CIRCLE 82 ON FREE
INFORMATION CARD

CABLE CHECKER
With on-screen menus and help func-
tions, the handheld CableMate time-

domain reflectometer (TDR) from

Advanced Electronic Applications
makes easy work of pinpointing faults
in coaxial and two-wire cables. It can

be used for detecting breaks in cables
that are buried or otherwise hidden,
and for measuring a length of cable
whether it is installed or still on the
spool. The CableMate’s large LCD
device graphically indicates the sever-
ity of faults and the distance from the
user end to the fault. It displays the
distance in feet or meters, and the
amplitude in decibels down from the
injected pulses.

A built-in table of more than 65
common cable types makes it easy to

choose characteristic impedance and
velocity factor. The table has room for
a total of 96 cable types. The user can
add or delete cables, and give a
description up to 14 characters long.
The CableMate can also measure the
velocity factor of a known length of
cable. In addition, as many as 15 plots
and their parameters can be saved in
nonvolatile memory for later reference.
Each plot can be assigned a name that
appears whenever the plot is dis-
played.

The CableMate is equipped with a
computer serial port. The optional
CableCon serial cable and software
package allows the CableMate device
to be linked to a PC for real-time
remote control and display, uploading
and downloading plots and cable lists,
and for printing plots.

The CableMate time domain reflec-
tometer costs $499. For more informa-
tion, contact Advanced Electronic
Applications, P.O. Box C2160, Lynn-
wood, WA 98036; Tel. 206-774-5554,
Fax: 206-775-2340; Web: hitp:/Aww.
aeainc.com.

CIRCLE 83 ON FREE
INFORMATION CARD

ELECTRONIC
COMPONENTS

(MOUSER

i
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Call for your FREE 340
page catalog TODAY!

B 68,138 Products

m 128 Manufacturers

B Al Orders Ship Same Day
B No Minimum Order

800-992-9943 FAX: 817-483-0931

hitp://www.mouser.com catalog @ mouser.com

958 North Main St.. Mansheld, TX 76063

Features

= 20 kHz real-time bandwith

« Fast 32 bit executable

= Dual channel analysis

» Up to 65,536 pt FFT

* Octave analysis (1/1 - 1/24)

= THD, IMD, SNR measurements
= Signal Generation

= Digital Filtering

= Triggering, Decimation

= Transfer Functions, Coherence
+ Dynamic Data Exchange (DDE)

IS

Turn Your Multimedia PC into a Powerful
Real-Time Spectrum Analyzer

= Time Series, Spectrum Phase,
Spectrogram and 3-D Surface plots
= Real-Time Recording and

Post-Processing modes

Applications
= Distortion Analysis
= Frequency Response Testing

Real-Time FFT Analyzer (single channel) ... $299
Options:
Dual Channel Operation .. ... SHE
Recording, Post-Processing Modes e 599

= Vibration Measurements
= Acoustic Research

Signai Generator . O ———
Professional Quality Sound Cards Availabie ................Cal

System Requirements

= 486 CPU or greater

* 8 MB RAM minimum

= Win. 95 NT, or Win. 3.1 + Win.32s

= Mouse and Math coprocessor
24460 Mason Rd. N.W.

PHS Poulsbo, WA 98370

Pioneer Hill Software

DOWNLOAD FREE
30 DAY TRIAL!

www.telebyte.com/pioneer

Spectra Plus 4.0

Affordable Signal Processing Software

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer@telebyte.com

CIRCLE 164 ON FREE INFORMATION CARD

CIRCLE 175 ON FREE INFORMATION CARD




Budget Project and Computer Books

BP317-Practical Electronic Timing $6.95.

Time measurement projects are among the
most constructed gadgets by hobbyists. This bock
provides the theory and backs it with a wide range
of practical construction projects. Each project hes
how-it-works theory and how to check it for correct
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 Microsoft'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 Paintbrusk.
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 am
overview of DOS, and later chapters cover the com-
mands for handling disks, directories and files.

PCP119-Electronic Music and Midi Projects

$14.95. Save cash by building the MIDI gad-
gets you need. Want a MIDI THRU box, program
change pedal, Metronome, analog echo unit, MiDI
patchbay or switcher? Over 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 PCl $14.95

What is Multimedia? What can it do for you?
It can do lots of nice things! This 184-page book
helps you create your own multimedia presentation.
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
becoming aware of the

World Wide Web as a || padestor
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.

BP377-—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 Practical 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 controi, solder-
ing techniques and specialist tools for SMD are fully
explained. Some useful constructional projects are
included.

BP136—25 Simpie 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 well 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.

How 10 Create ,

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 Smarticons 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 Terminai Block

Projects $6.50. Here are 30 easy-to-build IC
projects almost anyone can build. Requiring an IC
and a few additional components, the book’s ‘black-
box' 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 Tabies $6.95. The

tables in this book contain information about
the package shape, pin connections and basic elec-
trical data for each of the many thousands of tran-
sistors listed. The data inciudes 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 belt, your
friends wilt 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.

SHIPPING CHARGES IN
USA AND CANADA
$0.01t0 85.00............
$5.01 t0 $10.00..

SORRY No orders accepted
outside of USA & Canada

Total price of books ...

ELECTRONIC TECHNOLOGY TODAY INC.

P.0. BOX 240, Massapequa, NY 11762-0240 No. of Books Ordered [:]

Name $10.01 to $20.00 Sy ool
$20.01 to $30.00 (18 Sl
Aless $30.01 to $40.00 Sales Tax (NYS only
City State Zip $40.01 to $50.00 _ Amount Enclosed
NW2 Allow 6-8 weeks for delivery $50.01 and above .......$8.50 All payments must be in U.S. funds!
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Electronics Library

ELECTRONIC PROTECTION &
SECURITY SYSTEMS:

A Handbook for Installers and
Users

by Gerard Honey

This book presents an overview of the
many electronic alarm systems avail-
able today. It is intended to help securi-
ty professionals, system designers,
installers, and users to protect the peo-
ple and property under their care—from
looking after children to infirm or elderly
people, and securing buildings from
homes to industrial installations or
shopping centers.
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The book examines the large and
growing selection of intruder alarms,
and presents ways to correctly choose
and use the most appropriate ones.
System layouts and wiring diagrams
are provided where appropriate. Wire-
less systems are covered in detail. The
book also covers fire alarms, call sys-
tems, access control, vehicle protec-
tion, emergency and security lighting,
closed-circuit TV, and intercoms.

Electronic Protection & Security Sys-
tems costs $39.95 and is published by
Butterworth-Heinemann, 313 Washing-
ton Street, Newton, MA 02158-1626,

Tel. 617-928-2500, Fax: 617-928-2620.
CIRCLE 90 ON FREE
INFORMATION CARD

COMPUTERS & YOUR HEALTH:
The Essential Manual for

Every Computer User

by Joanna Bawa

An awful lot of us spend hours a day in
front of a computer, both at home and at
work. We use PCs to write memos or
novels, handle financial records for
large corporations or the family check-
book, play games against the computer
or with other on-line gamers, shop,
bank, conduct research, and surf the
‘Net.

This holistic handbook examines the
ways in which extensive computer use
can affect your health and well-being.
The comprehensive guide draws upon
the expertise of physical therapists,
optometrists, osteopaths, and ergono-
mists, with the goal of creating a health-
ier work and home environment.

COMPUTERS
& YOUR

HEALTH

'he Es

for Tvery Campnier User

Bav

The book includes information about
well-known hazards, such as repetitive
strain injuries, electromagnetic radia-
tion, and eye strain. It also looks at the
psychological side of frequent comput-
er use, examining such phenomena as
video-game addiction and the effect of
software design on our mental well-
bzing. The book offers advice on how to
manage your children’s computing time
and how to cope with stress. It suggests
specific accessories—ergonomic key-
boards, lighting, and furniture.

Computers & Your Health: The
Essential Manual For Every Computer

User costs $12.95 and is published by
Celestial Arts, P. O. Box 7123; Berk-
eley, CA 94707; Tel. 800-841-2665;

Fax: 510-559-1600.
CIRCLE 91 ON FREE
INFORMATION CARD

CONTINUOUS SYSTEM
SIMULATION
by D.J. Murray-Smith

This book provides an introduction to
modern methods for computer simula-
tion of systems involving continuous
variables. Aimed at students, engi-
neers, and scientists, it explains both
the theory and the practice of those
techniques. Taking a practical ap-
proach, the book places particular em-
phasis on the use of simulation lan-
guages and other software tools widely
used in the field.

A simple simulation language is pro-
vided on disk with the book and used
with examples and case studies from
control, aeronautical, and biomedical
engineering applications. Commercially
available software is also described and
applied. Model validation and real-time
simulation techniques and applications
are covered in detail.

Continuous System Simulation
costs $59.95 and is published by
Chapman and Hall, One Penn Plaza,
41st Floor, New York, NY 10119; Tel.

212-564-1060. ]
CIRCLE 92 ON FREE
INFORMATION CARD



Life Saver

CPR PROMPT HOME LEARNING SYS-
TEM. Manufactured by County Line
Limited, Health & Safety Products Di-
vision, 4543 Taylor Lane, Warrensville,
OH 44128; Tel. 216-765-1234 or 888-
728-4533; Fax: 216-765-0278. Price:
$59.95.

How would you feel if your toddler
swallowed a Lego piece and you didn’t
know how to make her cough it up? If your
neighbor’s child fell into your pool and
wasn'’t breathing when you pulled him out?
If your spouse suffered a heart attack?
Could you do anything to help besides call-
ing 911—and then waiting those seeming-
ly endless minutes until help arrives?

There’s no reason for you to be so help-
less. You could—and should—know how
to perform some basic life-saving proce-
dures.

In a medical emergency, minutes liter-
ally can mean life or death. It takes only
four to six minutes after breathing stops
for brain damage or death to occur. In fact,
the American Heart Association (AHA)
estimates that between 100,000 and
200,000 lives could be saved each year in
the United States by the timely use of CPR,
or cardio-pulmonary resuscitation. CPR
keeps blood and oxygen circulating through
the brain and other vital organs—in effect,
keeping those organs alive and function-
ing—until professional help can get to the
scene. And studies have shown that vic-
tims’ chances for survival improve up to
ten-fold when CPR is started immediately
instead of six minutes later.

We’ve always thought that it would be
neat to know CPR and other life-saving
techniques—to be able to save someone
who was choking in a restaurant or had suf-
fered a heart attack. But our reasons for
wanting to learn have become a bit more
personal and immediate. Since the birth of
our son, almost two years ago, we haven’t
felt fully qualified as parents because we
haven’t known what to do in an emergency
medical situation. Taking a CPR course has

been on our list of New Year’s Resolutions
two years running.

On our doctors’ advice, we took just
about every pre-natal course offered to ex-
pectant parents, from Lamaze to diaper-
changing. Yet no one suggestzd that we en-
roll in a CPR class, and we didn’t think of
it ourselves until after we brought the baby
home from the hospital. Unfortunately, as
any working parent of small children
knows, fitting CPR classes into days al-
ready bursting with office hours, long com-
mutes, business trips, bath time, and play
time can be next to impossible.

We can’t keep cutting the baby’s food
into little tiny pieces forever—nor can we
continue feeling anxious every time he eats
a whole grape. We try to keep him away
from toys with tiny parts that might be
swallowed, but it’s impossible to com-
pletely baby-proof any environment. Yet
every time a CPR course has been offered
by the local library or hospital, the class
times have conflicted with a business trip or
our daily work schedules.

That’s why we were so glad to hear
about County Line Limited’'s CPR Prompt
Home Learning System. The system allows
us to learn CPR at home, when time per-
mits. There’s no need adjust our hectic

schedules to meet the class offerings—we
could study during nap time or after the
baby is in his crib for the night. The sys-
tem costs less than what a couple would
have to pay to take the CPR course offered
at our library—and the baby’s grandpar-
ents can learn, too.

The CPR Prompt system follows the
American Heart Association’s guidelines,
which are intended to give rescuers every
possible advantage in an emergency situ-
ation. The Home Learning System includes
an instructional videotape, practice
“manikins” that provide feedback to let you
know if you’re doing it right, and a sup-
plemental study manual that answers some
common questions about CPR. The book-
let also offers advice on baby-proofing to
avoid accidents, and describes the early
warning signs of heart attacks and even
strokes.

We began by assembling the two
manikins—a large one that is used for
learning the procedures for adults as well as
for children aged one through eight years
old, and a small one for infants under the
age of one. Each comes in two pieces: a
hard plastic head and a blue foam-covered
torso. In addition, the system includes two
different sizes of plastic bags that simulate
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lungs. When you are breathing into the
manikin correctly, the bag expands and
makes the chest rise visibly. (For health
reasons, the bags should be changed, and
the heads washed, when more than one per-
son is using the manikins.) Three bags of
each size are included; extra bags can be
ordered.

After washing the heads (in the dish-
washer or by hand), it took less than five
minutes to attach the bags, position the
heads atop the torsos, and latch them on.
We were then ready to begin watching the
video.

Nine different life-saving techniques are
demonstrated. The three basic proce-
dures—CPR and rescue breathing, saving
a conscious choking victim, and saving an
unconscious choking victim—vary de-
pending on the age of the victim—adult,
child, or infant. The video is color- and
number-coded so that you can easily find
and repeat the subjects that most interest
you, or that require more practice. A com-
petent-looking man and woman guide you
through the steps you need to learn—and
make it look very easy.

In fact, the demonstrated procedures are
quite easy to learn. As the video instruc-
tors are fond of repeating, “It’s a matter of
A, B, C.” A for airway, B for breathing, and
C for circulation. The tape clearly demon-
strates precisely how to tilt the manikin’s
head back to open an airway; check for
breathing and, if necessary, give rescue
breaths; and check for a pulse and, if need-
ed, perform chest compressions. The video
shows how to apply all of those basic prac-
tices in a real-life emergency, including
when to call for help, how to position the
victim, and what to do in a variety of sce-
narios (restored pulse but no breathing,
blocked airway, etc.). It also shows you how
to determine if a person is choking, and
how to respond properly depending on the
victim’s size and condition.

The instructors provide clear, straight-
forward directions, and the manikins are
designed to provide immediate feedback.
When you properly breathe into the mouth
of either manikin, the lung bag inflates and
the chest rises. If you correctly compress
the chest of the adult/child manikin, you
will hear a clicking sound at each press.
(Inside the manikin is a pump, or piston,
that can be adjusted between adult and child
modes. Different amounts of pressure are
required in each.) A chest plate inside the
infant manikin prevents you from pressing
too hard.

Gizmo is published by Gernsback Pub-
lications, Inc., 500-B Bi-County Blvd.,
Farmingdale, NY 11735. Senior Writers:
Christopher Scott and Teri Scaduto.
Copyright 1997 by Gernsback Publica-
tions, Inc. Gizmo is a registered trade-
mark. All rights reserved.

The manikins also offer some anatomi-
cal pointers. The infant manikin has nip-
ples, and a raised bar runs down the middle
of its chest. About an inch below the nipple
line, the bar is interrupted—that spot is
where you should press. Of course, a real
infant has no such bar, but the instruction-
al tape advises you to find the right spot
by measuring down onc adult finger’s
width. On the adult/child manikin, the bot-
tom of the rib cage is clearly visible, as is
the navel, and the video explains how to
place your hand in relation to both when
trying to dislodge an object that is ob-
structing breathing.

We were surprised at how easy it is to
master the basics of CPR, the Heimlich Ma-
neuver, and abdominal thrusts. In fact, the
tape is only about 40 minutes long. It will
take you at least twice that amount of time
to gain some working knowledge of the

When you properly apply chest com-
pressions to the adult/child manikin, a
pump inside the unit provides positive
feedback by audibly clicking.

procedures. It is recommended that you
watch a segment of the tape, then rewind
and carry out the procedures on your
manikin while they do it on screen. After
each segment, you are instructed to pause
the tape and practice the techniques you've
just been taught. When you hit PLAY again,
you are given a brief quiz to test your mas-
tery of the subject. You can then repeat it
or move on to the next portion of the tape.
And, of course, practice is vital to proper-
ly learning these techniques.

We were equally surprised to learn how
physically demanding CPR is. The cycle
of two breaths/15 compressions (one
breath/five compressions for children and
babies) can quickly wear out a person who
is not used to physical activity. Even the
relatively light pressure applied with two
fingers to the infants’ chest causes a strain
in your hand in a couple of minutes. And
you’ll find that you must apply quite a bit
of force to the adult manikin’s chest before
you hear the click that means you’re doing
it right.

One of the few complaints we had about

the CPR Prompt Home Learning System
was that it raised several questions that went
unanswered by the videotape or the Sup-
plemental Learning Guide. How old do you
have to be to perform CPR? Why are the
techniques and procedures for different
aged victims so different? We wished for
a more extensive Supplemental Learning
Guide, or at least a list of suggested read-
ing.

We gave County Line Limited a call, and
their representative graciously answered
most of our inquiries. For instance, we
learned that the American Heart Associa-
tion says that children as young as 7 or 8
years old can learn CPR—as long as they
are strong and heavy enough to perform
the techniques. Even if they lack the mus-
cles and body weight to do chest compres-
sions on an adult, they should be able to
perform CPR on an infant or another child.
And, as the AHA stresses, in most cases
any trained intervention is better than doing
nothing at all.

We were also curious about the differ-
ences in the techniques used for resusci-
tating adults and children—15 compres-
sions and two breaths for adults, 5
compressions and one breath for children
and infants. It seems that children’s hearts
beat faster and they breathe more frequently
than adults. Finally, why are you supposed
to call 911 immediately if an adult stops
breathing, but perform CPR for one minute
before calling for help if you are alone with
a young victim? According to the AHA, it
is common for a child’s breathing problems
to be caused by a blocked airway, which
can be corrected quickly by a trained lay
person. There’s a good enough chance that
you can get the child breathing again on
your own that it’s worth trying for a minute
before calling in the pros. With adults, how-
ever, cardiac arrest is likely to be the prob-
lem, and the time it takes the paramedics
to arrive with their portable defibrillator
can be even more crucial than the few sec-
onds it might take you to get to a phone to
call for help.

When you’re watching the video, or even
practicing on your own, it’s easy to re-
member just how many breaths to give,
how many chest compressions, when to
call 911, and all the other variables. But
practice is vital if you want to keep your
skills sharp. So, now that we can cross
“Learn CPR” of our resolutions list, we
find ourselves adding a new entry: “Hold
regular CPR practice sessions.”

If “Learn CPR” wasn'’t one of your res-
olutions, maybe you should rethink your
priorities. We would highly recommend
that every able-bodied person take the time
to learn the techniques that could save a
life. And we would highly recommend the
CPR Prompt Home Learning System to
help you become proficient at these im-
portant techniques. |



Prompt
Assistance

CPR PROMPT RESCUE AND PRACTICE
AID MODEL CPR100. Manufactured
by County Line Limited, Health & Safe-
ty Products Division, 4543 Taylor Lane,
Warrensville, OH 44128; Tel. 216-765-
1234 or 888-728-4533; Fax: 216-765-
0278. Price: $99.95.

Considering the fact that learning CPR is
one of the very few New Year’s resolutions
we have ever kept, we have doubts about
whether we would stick with our new-
found resolve to practice the rescue tech-
niques often. That’s why were happy to
hear that County Line Limited also cffers
the CPR Prompt Rescue and Practice Aid
(Model CPR100), a handheld device that
actually talks trained rescuers through any
of twelve different CPR and choking emer-
gencies. If you’re out of practice—or if
everything you ever knew about CPR flies
right out of your head in the face of an ac-
tual emergency—the portable device can
calmly guide you through the proper res-
cue procedure.

The Practice Aid is an FDA-registered
Class I medical device. It measures about
8 X 3% X 2 inches, and is intended to be
wall-mounted in the home—preferably next
to a telephone at which emergency num-
bers have been clearly posted. Mounting
hardware is included.

The unit uses four “AA” batteries, which
are not included. The batteries should be
checked every 45 days, and a green LED
lights 45 days after the unit was last used to
remind you to do so. If batteries are low,
when the power is turned on, the unit will
say: “Warning. Replace batteries.”

There’s a round speaker at the top of the
Rescue and Practice Aid, with the ON/OFF
button located directly below it. A hori-
zontal row of round buttons labeled A -
ADULT, B - BABY, and C - CHILD is used to
select the age category of the victim. A row
of buttons numbered 1 through 4, running
down the center of the device, is used to
choose the condition requiring treatment.
To the left of each rescue/condition button
is a written description of the problem
(from top to bottom: choking/conscious,
choking/unconscious, pulse OK/no breath-
ing, and no pulse/no breathing). To the right
of each button is a written description of
the proper response (Heimlich maneuver,
abdominal thrusts, rescue breathing, and
CPR) as well as a drawing illustrating the
technique to be used. A PAUSE button
rounds out the front-panel controls.

A volume control on the right side of the
unit has two settings, which sounded to our
ears like loud and louder. The softer of the
two is intended for use during practice ses-

sions; the louder during emergencies when,
presumably, there might be other people
making phone calls or just making various
types of noise.

During an actual emergency, there is
likely to be quite a bit of confusion, if not
actual panic. The Rescue and Practice Aid
provides a calm voice of reason, giving the
rescuer the confidence to carry out the nec-
essary procedures. The first words it utters
are ‘“Remain calm.” It then instructs you
to select the age of the victim. If you don’t
immediately press one of the rescue/con-
dition keys, the CPR100 gives you in-
structions for selecting the right procedure
to follow.

When you select one of the rescue/con-
dition keys, the device walks you through
the entire procedure in real time, keeping
accurate count of rescue breaths and chest
compressions. In the case of a child or in-
fant, it lets you know when one minute has
elapsed and it is time to phone for profes-
sional help. If the victim’s condition
changes, you can simply press a different
key to hear a new set of instructions. In res-
cue mode, the unit will keep repeating the
directions until you turn it off, or the bat-
teries run out.

During practice sessions, the Model
CPR 100 provides a straightforward—
though dull—reminder of precisely how
each rescue procedure should be per-
formed. The digital voice, which is sooth-
ingly steady during an emergency, is an-
noyingly monotonous during practice

sessions. We would certainly prefer to use
the Home Learning System and practice
on our manikins, following along with the
video. The question is: Would we remem-
ber to pull the kit out of the closet or attic
every few months and actually do it? Un-
fortunately, being very ordinary folks, we
probably would not.

Would we practice CPR every 45 days
when the Rescue and Practice Aid re-
minded us to? Again, the answer is prob-
ably not. All the more reason to keep the
unit conspicuously mounted in a conve-
nient location, where we could find it im-
mediately when needed.

We worry, however, about gaining a false
sense of security. It’s reassuring to have
“someone” on hand to guide us in the event
of a real emergency. But what if the crisis
occurred away from our home and the
trusty CPR 100?

If used properly—as a practice aid as
well as an emergency tool—the CPR100
will keep you as prepared as possible to
save a life in several different emergency
situations, wherever they might occur. And
having it on hand during an emergency
could help you stay composed and focused,
better able to do whatever was needed to
keep a victim alive until professional help
arrived.

With that in mind, we’d rank the CPR
Prompt Rescue and Practice Aid right up
there with smoke detectors—essential to
both our family’s safety and peace of
mind.
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Shake, Iéattle,
and Roll

FORCE FX FORCE-FEEDBACK JOY-
STICK. From CH Products, 970 Park
Center Drive, Vista, CA 92083. Tel. 619-
598-2518; Web: http://www.chprod-
ucts.com. Price: $249.95.

Do you like playing computer games?
We don’t—as surprising as that might
sound. Although we’ve found a few strat-
egy games that are enjoyable—and waste
more of our time than we like to admit—
most action games just leave us flat. They
have nothing to draw us in. They just don’t
seem real.

At least they didn’t, before we tried the
Force FX force-feedback joystick from CH
Products.

The Force FX adds a whole new di-
mension to game play. Now, as you bank
your jet fighter for a better shot at the bad
guy, you have to struggle with the stick to
retain control of the jet. When you fire your
missiles, the controller will recoil. Climb
too steeply, and the control stick will buffet
as your engines begin to stall.

Whether your favorite game is a flight

simulator, a shoot ‘em up, or a racing, sport,
or combat simulator, you’ll enjoy it more
with force feedback.

Force FX won’t work with just any
game—the game must be written to sup-
port it. As of this writing there are nine ti-
tles that either support the joystick outright
or that can be updated to do so with a patch.

We received “The Need for Speed SE,”
from Electronics Arts, with our evaluation
joystick. The racing simulation game al-
lows players to feel vibrations from dri-
ving on rough roads, g-forces from hard
cornering, and collisions with cars, curbs,
road signs, and other obstacles.

“Descent I1,” from Parallax Software,
allows players to feel explosions, force
fields, and other robots. A patch is required
to add force-feedback compatibility.

Flight simulators “Jet Fighter III” (Mis-
sion Studios and Interplay), “Warbirds”
(ICI Games), “Flying Nightmares 2” (Do-
mark UK), “Silent Thunder” (Sierra On-
line, requires patch), and “Fighter Duel SE”
(Philips Media Games) all let players feel
g-forces and combat explosions.

“Unnecessary Roughness ‘96" (Acco-
lade) and “Monday Night Football” (Over-
Time Sports) turn the computer football
game into the contact sport it should be.
Both titles require patches.

Future games that will support the Force
FX are: “Confirmed Kill” (Domark UK),
“Red Baron 2” (On-Line), “Air Warrior IT”
(Kesmai), “Mag Zone” (Trimark Interac-
tive), and “Rocket Jockey Sierra” (Rocket
Science Games). And this is just the be-
ginning—many other future games are ex-
pected to add the force-feedback support
as well.

Developers have many options to choose
from when implementing force-feedback
into their games, and those choices will de-
termine whether the game is really im-
proved by the technology.

As mentioned previously, we received
“The Need For Speed SE” with our joy-
stick. We’ve never found driving games to
be too compelling on the PC. We normally
don’t drive with a joystick, after all. The
addition of force feedback did absolutely
nothing for us.

But a silly little demo program supplied
to test the stick was actually kind of fun to
play with. It was simply an elastic sling and
a ball that you could throw and catch with
it. The mass of the ball, the gravity, and the
sling’s damping were adjustable. That’s it—
it was just a simple demo, and not a game.
But it sure did feel real, as the bali flew up,
then landed in the siing, stretching it taut
before rebounding up into the air again.

At a trade show, when we had our first
encounter with a CH force-feedback pro-
totype, we played a game of “Pong”—the
first home videogame—that had been retro-
fitted with force-feedback drivers. “Pong”
is a simple enough game, something we
would not usually find compelling. But
with force feedback, it turned into a whole
new experience.

The developer of the new version of
“Pong” is Immersion Corp, the same com-
pany whose I-Force technology makes pos-
sible the Force FX joystick. I-Force allows
six effects to be buiit into the joystick: jolt,
vector force, vibration, spring, button re-
flex, and buffeting.

A jolt command causes a jolt or whack
to be felt on the joystick. Jolt parameters
include magnitude, direction, and duration.
A game developer would use it when a
plane is hit, when a car bumps into another
car, or when a spaceship hits an asteroid.

The reflex jolt command causes the joy-
stick to react in response to a specific joy-
stick button press. The advantage of the re-
flex jolt over the standard jolt command is
that it allows the stick to produce the de-
sired jolts by itself. For example, the joy-
stick can be set up to give a jolt of a given
magnitude and direction whenever the trig-
ger button is pulled. A different type of jolt
can be set up for whenever a second but-
ton is pushed. The host computer doesn’t
have to monitor what the joystick is doing
(with respect to jolts), so the jolts can be
produced without consuming any process-

(Continued on page 31)



Report from
Las Vegas

THE 1997 WINTER CONSUMER ELEC-
TRONICS SHOW

As we joined the throng at the crowded
Las Vegas Convention Center for this year’s
Winter Consumer Electronics Show, we
found ourselves wondering if some enter-
prising manufacturer had managed to in-
vent a working time machine—we were
that sure we’d been transported back to /ast
year’s show. The signs of the past were all
around us: Coming Soon—DVD! Internet-
Convergence Technologies!

As soon as we got back to New York, we
checked out last year’s “Report from Las
Vegas” (Gizmo, Popular Electronics, May
1996), and verified that we had not just ex-
perienced a four-day case of deja vu.. There
it was in black-and-white: “RCA DVD
player, debuting at a store near you by
Labor Day.” “Toshiba unveiled plans for
two players ... available this fall.” “Sony
... plans to market DVD players later this
year, with DVD-ROM drives to follow
shortly thereafter.”

One year later, those same manufactur-
ers and more were demonstrating not pro-
totypes, but actual products. Can you go
out and buy a DVD player? Not as we go to
press, but—maybe, just maybe—by the
time this magazine hits the newsstands
DVD will have hit the shelves of a store
near you.

Why would you want to buy a 'VD
player? The format provides laser-quality
video and Dolby Digital sound on a five-
inch disc. Each disc has the storage capac-
ity for a full-length movie, and then some.
Software providers can opt to include sub-
titles and/or soundtracks in several differ-
ent languages, add biographical informa-
tion on the stars, present the movie in two
or more aspect ratios (4:3 and widescreen),
or in versions edited for different ratings,
and even throw in the director’s cut—a ver-
sion of the film that the viewing public
rarely gets to see. DVD is not just for video,
however; DVD-ROM drives will bring in-
creased storage capacity to PCs. (We won’t
go into the technical details on DVD here.
Check out the “DVD Basics” box for a
brief overview, or pull out the May 1996
issue for the whole DVD story.)

The DVD format has a lot going for it—
including the support of virtually the en-
tire consumer-electronics industry. So
what’s the holdup?

Two thorny issues are at the root of the
delay: copy-protection and regional cod-
ing. The first has been tackled time and
again—remember when the motion-pic-
ture industry was up in arms against VCRs,
fearing that profits would take a nose dive

when folks watched films at home? Those
fears were put to rest years ago, as video
sales and rentals proved a gold mine for
the studios. (According to Julie B. Schw-
erin founder and CEO of the electronic-
media market research firm InfoTech, “In
the 15 year period between 1980 and 1995
in which the home video industry grew into
a $15 billion industry, box office receipts
doubled. It’s in Hollywood’s best interests
to maintain as many channels of distribu-
tion as possible.”) But new technology
breeds new problems.

Everyone agreed from the get-go that
some form of DVD copy protection was
necessary, particularly with DVD home
recorders looming on the not-too-distant
horizon. Unfortunately, the original pro-
posed copy-protection scheme had a dis-
astrous effect on the performance of DVD-
ROM drives—too much CPU horsepower
was required to decrypt the data encoded
on the disc. The computer industry quite
rightly cried foul, and a new system had to
be developed.

It wasn’t until the end of October—well
after the anticipated DVI! player release
dates—that the Consumer Electronics Man-
ufacturers Association (CEMA) announced
that the multi-industry Copy Protection
Technical Working Group (CPTWG) had
devised a new system to prevent the unau-
thorized duplication of mevies and other
entertainment of prerecorded DVD discs.
The new scrambling technique will encrypt
the contents of the discs—not the entire
contents, but strategically chosen frames
that would make a copied disc unusable.
In addition, CPTWG will push for Con-
gressional legisliation prohibiting “the cir-
cumvention of the copy control technology
and other technologies as they are devel-
oped and implemented.”

The second issue slowing the introduc-
tion of DVD was the need for some sort of
regional coding. Just as major motion pic-
tures are often premiered in a few big cities
before they begin playing “at a theater near

you,” there are worldwide time frames for
film releases. For example, a film is re-
leased first to theaters in the U.S. After the
theater run is complete, the pay-per-view
window opens. After that, the films make 1t
to premium movie channels and video dis-
tribution. All that happens before the movie
makes it to Europe and other parts of the
world. The movie studios wanted to pro-
tect that tiered release schedule.

The solution they came up with was re-
gional coding. Six geographical zones were
created. Discs that play in one zone will
not play on machines sold in another.

With those two issues resolved, the mo-
tion-picture industry is ready to back
DVD—although not with the whole-heart-
ed commitment that hardware manufac-
turers were expecting. At DVD'’s project-
ed April roll-out at the end of April, you
might have more DVD players to choose
from than DVD movies to play.

THE FIRST WAVE

Toshiba is introducing two DVD play-
ers in the first quarter of 1997: the $599
SD-2006 and the $699 SD-3006. Long-
time laserdisc champion Pioneer Elec-
tronics is rolling out two lines of combi
players. Under the Pioneer label, the DV-
500 DVD/CD player will carry a $599
price tag, while the DV-700DVD/LD/CD
player will cost $999. The Pioneer Elite
DVL-90 DVD/LD/CD player is expected
to retail for a whopping $1750. Thomson,
whose DVD offering is the only one priced
at less than $500, plans to follow the same
marketing strategy it used for DSS—an ini-
tial limited market-by-market rollout this
spring, followed in the fall by a full na-
tionwide approach. Matsushita, which pre-
viously had been hedging its bets on the
new format, announced at WCES that it
had set a March | delivery date on its two
Panasonic DVD players, the $600 DVD-
A100 and the $750 DVD-A300. Denon’s
initial entry into the DVD market is the
DVD-200, priced at $999. Zenith’s 2000
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Sony began shipping sample units of its DVD-ROM drive to OEM PC manufactur-
ers in January. It will be available in Sony PCs this summer.

DVD player will cost $749. Prices have yet
to be announced for DVD players from
Zenith Inteq, Harmon Kardon, and Philips
Magnavox.

While the strategy—at least among most
of the big players—is to attract the mass
market by keeping introductory prices at a
palatable $500-3700, Sony has taken a dif-
ferent stance. Billing its DVP-S7000
DVD/CD player as a “reference standard”
deck and pricing it at $1000, Sony is tar-
geting serious videophiles and music en-
thusiasts. The player uses Sony’s own
MPEG IC to provide accurate MPEG de-
compression, and a 10-bit video D/A con-
verter to minimize digital artifacts. The 32-
bit RISC processor allows Smooth Scan™
operation in forward or reverse, in high-
speed, slow-motion, or frame-by-frame
mode. On the audio side, The DVP-S7000
features current-pulse D/A converters, a
45-bit “Full Feed Forward™ digital filter
for high music resolution, and a Dual Dis-
crete™ optical pickup with both 650nm
red laser and 7880nm laser diodes to opti-
mize the tracking of different substrate
thicknesses and pit sizes in CD and DVD
discs. The DVP-S7000 can be coupled with
Sony’s SDP-EP9ES Dolby Digital™ AC-3
decoder processor ($800). The company is
depending upon highly satisfied early
adopters to tout the new format, leading to
increased demand from your average Joe.

Sony is providing some added incentives
for those early adopters. The DVP-S7000
will come bundled with four free software
discs. And the company announced a deal
with Blockbuster in which buyers of the
Sony DVD deck will receive coupons good
for free DVD rentals at Blockbuster. Sony
DVD demonstration kiosks will also ap-
pear in about 50 Blockbuster stores in select
major markets.

Software introductions, timed to coin-

Toshiba plans to begin selling its
Model SD-3006 DVD player in April at a
suggested retail price of $699.

cide with the spring hardware releases,
were announced by Columbia TriStar
Home Video, Sony Music Video, Warner
Home Video, New Line Home Video, and
MGM Home Entertainment. In an attempt
to gauge the market, most are planning a
mix of new releases, old favorites, and chil-
dren’s films. From Columbia TriStar Home
Video, expect to see Close Encounters of
the Third Kind. Special Edition, Fly Away
Home, In the Line of Fire, Jumanji, Leg-
ends of the Fall, Matilda, and Taxi Driver.
Sony Music will offer Beavis and Buit-
head’s Final Judgment, Sesame Street’s
25th Birthday: A Musical Celebration, and
Tony Bennett Unplugged. The ten April
DVD releases from MGM Entertainment—
The Wizard of Oz, Get Shorty, Rocky, Sin-
gin’ in the Rain, Midnight Cowboy,
Casablanca, The Birdcage, Species, Gold-
enEye, and Raging Bull—will be followed
by 30 more DVD titles by the end of 1997.

Warner and New Line Home Video are
sticking with more recent fare. Warner will
debut DVD versions of Twister, The
Bridges of Madison Country, Heat, Eras-
er, A Time to Kill, and Space Jam this
spring, to be followed by films currently
in the theaters—Mars Artacks, Michael,

Michael Collins and Sleepers—available
at the same time they are released on VHS.
The six titles announced by New Line are
Dumb and Dumber, Mortal Kombat, The
Player, The Mask, Rumble in the Bronx,
and Seven. Polygram (Philips) announced
that it will be releasing several titles this
spring, but did not name names.

Prices for DVD discs are expected to be
affordable—although no one was willing
to reveal specific numbers. The general
consensus was that DVD films would be
priced—for sale and for rent—somewhere
between the prices of VHS tapes and
laserdiscs.

FORMAT FORTUNE-TELLING

With everything in place for a spring
launch of this new video format, what does
the future hold for DVD? It depends on
who you ask.

Warner hired the research firm Vantis In-
ternational to gauge DVD’s potential. Van-
tis, which compared the launch to that of
DSS, predicted that as many as three-mil-
lion DVD players could sell in the U.S. in
the first twelve months, and as many as 12
million by the end of the third year. Those
numbers assume, of course, that the studios
get behind the format wholeheartedly. Ac-
cording to the combined results of five Van-
tis surveys, in which more than 4000 con-
sumer whose demographics categorized
them as early adopters were interviewed,
“‘consumer purchase interest” in DVD “is
2% times greater than that of DSS” back in
1994, when DSS was at a comparable same
stage of development. Thomson sold a mil-
lion DSS receivers in the first year.

Toshiba, one of the more optimistic
DVD manufacturers, predicts that first year
U.S. sales will be between 650,000 and one
million units. Sony, on the other hand, is
more conservative, predicting first year U.S.
sales of DVD players of a modest 500,000
units. The company does not expect DVD
to be an overnight sensation; at its WCES
press conference, Sony executives kept
tossing around the word “evolution.” Sony
hopes to duplicate its highly successful
launch 13 years ago of the CD format,
which, remember, caught on like wildfire—
three or four years after its initial release.

InfoTech, a Woodstock, Vermont-based
electronic-media market-research firm, pro-
jects worldwide sales of 820,000 DVD
players in the first year, but believes that the
quick acceptance of DVD-ROM by com-
puter users will drive down costs of shared
components. That will likely result in a $250
mass-market price point by the year 2000,
“stimulating a tenfold increase in demand
and culminating in a worldwide installed
base of over 80 million units by 2005.”

Addressing the problem of limited soft-
ware ability at introduction, Julie Schwerin
of InfoTech noted, “What tends to be for-
gotten is that the most successful consumer



electronics product of the 1980’s, CD-
Audio, was launched with a handful of ti-
tles, while VHS had none. Our analysis
shows that it is far more critical that a large
catalog of titles be in place when hardware
prices fall from the high end to the mid-
market.”

The InfoTech study also foresaw a peace-
ful coexistence between VHS and DVD—
likening the relationship to that of analog
cassettes and CD. Instead, the report found
that DVD’s biggest competition “will come
from digital transmission formats such as
pay-per-view movies available from Dig-
ital Satetlite System services.” Fortunate-
ly, the market is robust enough to support
both digital formats. In fact, when record-
able DVD players become available, they
might be used to record such digital satel-
lite transmissions. Due to complex techni-
cal, cost, and copy-protection issues, how-
ever, mass-market DVD recorders are not
expected for several years to come.

COMMITTED TO CONVERGENCE
The next biggest story at the Winter Con-
sumer Electronics Show was convergence.
Last year’s highly touted merger of the tele-
vision and the PC was translated by at least
a dozen of TV manufacturers to mean the
merger of the channel surfer and the ‘Net
surfer. Several phone manufacturers and
videogame companies also joined the fray.
It seemed as if everybody was showing
some sort of TV-based Web-browser. And
most of the manufacturers were spouting
the same marketing strategy: They plan to
target non-PC households, and to get view-
ers to consider the Internet simply anoth-
er stop on the television “dial.” To that end,
both format and content will be designed
to look and feel like traditional videc.
The first to market were Sony and
Philips, both of which began shipping their
WebTV set-top boxes last fall. Sony would-
n’t reveal any sales figures, except to note
that they had “met or exceeded all of our
sales targets” for the first three months.

David Spomer, Thomson vice president of DBS and DVD product management,

The Magnavox-brand WebTV, a.k.a. Inter-
net TV Terminal, actually has been selling
at its suggested list price—certainly not
normal practice in consumer electronics.

At the show, Thomson announced plans
to introduce this spring a set-top Internet-
access box costing about $300. It will be
the first in a family of interactive products
that would allow people to surf the Web,
send and receive e-mail, shop or bank at
home, and participate in other interactive
activities. The device was developed with
Oracle subsidiary Network Computer, Inc.
(NCI); NetChannel, Inc. will be the exclu-
sive Internet service provider (ISP) in the
RCA-brand devices. Several concept prod-
ucts were unveiled at WCES, including an
under-counter kitchen device and a small-
screen device for use in kids’ bedrooms or
home offices for low-cost word process-
ing, information retrieval, and communi-
cations.

The prototype displayed at the Sharp

Sony’s “reference-standard” DVD-
player will cost $1000 when it debuts
this spring.

DVD packaging prototypes from
Columbia TriStar Home Video.

demonstrates the RCA-brand DVD player at WCES.

booth—for which no concrete pricing or
marketing plans were offered—was a wide-
screen, Internet-ready TV, NTSC/VGA
monitor/receiver that allowed side-by-side
viewing of video and Web pages. We liked
the concept for two reasons. First, you
could use the 90% of your brain that’s not
required for television viewing to surf the
‘Net simultaneously, and be entertained
while waiting for pages to download. Sec-
ond, in Web-only mode, you could get PC
quality on your TV-—no eyestrain when
reading on-screen text.

(By the way, a rea/ product available
from Sharp doesn't provide Internet access,
but does allow a computer image to be pro-
jected onto a large screen using a SharpVi-
sion video projector. The $649 AN-SC1000
is an add-on RGB-to-NTSC converter that
does not require a software driver, making
it easy to connect your PC to your home-
theater system.)

Zenith has promised that its NetVision
line will be the first TVs with integrated
Web browsers to hit the market—even
though the introduction was delayed into
the first half of 1997, due to “changing mar-
ket dynamics” and the need to “incorpo-
rate the latest technology.” The company
plans to add some computer functions that
will enhance the sets’ entertainment value.
Under the Zenith label, the first NetVision
set will be a 27-inch table model with a re-
tail price of about $1100. Zenith will also
launch 27- and 35-inch models under its
new Inteq brand.

Products from several manufacturers, in-
cluding Mitsubishi’s DiamondWeb™ TV,
a set-top device from Boca Research, and
Sega’s Net Link, will use View-Call Amer-
ica’s On-TVT™™ service. On-TV provides e-
mail, information tailored to viewer needs,
and general Web access. The service offers
content from USA Today, Yahoo!, InfoS-
pace, Reuters, TV Data, Sports Ticker, In-
teractive Imaginations, and American Ex-
press Travel, among others. ViewCall
America also announced a partnership with
Hitachi Home Electronics, and is working
with several manufacturers to create open
TV-HTML™ standards intended “to en-
hance a consumer’s Internet experience”
with “TV-based Web extensions, which will
combine the power of multimedia Internet
content with live television signals.”

Sega was the first to market a game-
based Internet-access device. Last No-
vember, the company began selling Net
Link, which plugs into the Sega Saturn
game console and lets game-players access
the Web via their TVs. The game console
and Net Link add-on cost less than $400—
and you get to play games, too. Sega mar-
keting plans focus, understandably, on
multi-player online gaming. The device
will also offer e-mail and localized infor-
mation on TV programming, news, weath-
er, sports, and entertainment.
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DVD BASICS

A DVD disc might fook like a standard
compact disc, but there's a world of dif-
ference. A CD has a maximum capaci-
ty of 650 megabytes (MB). The most
basic DVD has a capacity about seven
times as much—4.7 gigabytes (GB).

That higher capacity was achieved
mainly by reducing the size of the pits
on the disc’s reflective layer that repre-
sent the digital information. On a stan-
dard CD, the smallest pit has a length
of 0.83 micrometers or microns. A DVD,
by contrast, has a minimum pit length
of 0.4 microns. The distance between
each track was similarly reduced by
about a half, from 1.6 to 0.74 microns.
The DVD laser, which reads the infor-
mation encoded in the pits, has a short-
er wavelength, which enables it to re-
solve the smaller features.

Until recently, even DVD's enormous
capacity wouldn't have been able to de-
liver more than about four minutes of full-
motion, full-screen video with sound. The
magic of MPEG-2 video compression is
what makes the capacity of DVD stand
up to the task.

MPEG-2 is a standard for video com-
pression or bit-rate reduction developed
by the Moving Pictures Experts Group
of the International Standards Organi-
zation. It works basically by eliminating
repetition or redundancy in video. In-
stead of repeating information in future
frames, only descriptions of changes
are described by the data. This works
because there is more redundancy in
video than you might think—a typical
movie scene really changes very little
from one frame to the next.

MPEG-2 Intra, or |-picture, frames
contain all the information to describe
the frame. Predictive, or P-picture,
frames describe changes relative to the
last I-picture. DVD's copy-protection
scheme encrypts only the Intra frames
to reduce the number-crunching that's
required.

On a CD, all audio is encoded the
same. Ten seconds of silence requires
as much space as ten seconds of the

Thomson is not the only manufacturer
that will be using Oracle’s Network Com-
puter open-architecture system, which—
unlike proprietary systems such as that used
in WebTV—allows the manufacturers to
select their own Internet service providers
(ISP). Akai, Curtis Mathes, Funai, Proton,
Uniden, and Zenith also announced part-
nerships with NCIL.

ROOFTOP MODEM
As far as Hughes Network Systems is
concerned, the sky’s the limit when it

“1812 Overture.” The average rate at
which data is read from a DVD disc is
about 3.5 megabits per second (Mbps).
However, rates as low as 1 Mbps and
higher than 10 Mbps are supported.

Other factors that affect the data
rate—and therefore the time capacity of
the disc—are the length of the movie
and the number of audio and subtitle
channels required. Each audio channel
requires 384 kilobits per second (Kbps),
and each subtitle language requires 10
Kbps.

The basic DVD specification assumes
that a typical disc will have three sepa-
rate audio channels, four subtitle chan-
nels, and video encoded at an average
rate of 3.5 Mbps. The resulting capaci-
ty would then be 133 minutes. A disc
manufacturer could, however, play
around with the disc’s contents and, for
example, reduce the number of lan-
guages to one audio channel plus one
subtitle channel, and increase the ca-
pacity to 160 minutes.

But what about Gone with the Wind,
which would exceed even that? Disc
producers hate the idea of distributing
films on two discs. An ingenious solu-
tion was developed to almost double the
capacity of a single-sided disc to 8.5 gi-
gabytes. The information is stored on
two layers. The topmost layer is semi-
transparent, allowing the laser to focus
on either the top or bottom layer to read
the information encoded there. The shift
from one layer to the next should appear
seamless to the viewer, because play-
ers will contain buffer memories so that
they can output a continuous stream of
data even as the laser re-focuses to the
next layer.

With so much capacity on a single-
sided disc, you'll never have to get up
and flip over a disc in the middle of a
scene the way you must with today's
laserdiscs. However, the DVD format
does allow for double-sided discs, in-
cluding double-sided, dual-layer discs
with a capacity of 17 GB—enough for
more than eight hours of video. ]

comes to convergence. At WCES ‘97, the
company announced plans to merge two
of their very successful products: DSS and
DirecPC. A pioneer in satellites, Hughes is
a supplier of DSS systems, with their 18-
inch dishes, as well as the 21-inch elliptical
dishes and ISA cards required for the Di-
recPC Turbo Internet service. DirecPC al-
lows customers to download information
from the ‘Net at speeds of up to 400 kilobits
per second (Kbps)—more than three times
faster than ISDN and 14 times as fast as
standard 28.8 modems. The hardware costs

$499 (instant $100 cash rebates are cur-
rently being offered), and various sub-
scription plans are available.

Hughes’ new product is the Convergence
Antenna for all-in-one satellite delivery of
the more than 200 channels of digital TV
from DirecTv and USSB, as well as Di-
recPC Turbo Internet service. The Con-
vergence Antenna is identical to the 21-
inch elliptical DirecPC dish—the difference
lies in its much larger “tri-mode” LNB.
The LNB actually picks up signals from
two different satellites. Up to three cables
run from the LNB into the home. One runs
to the ISA-card-equipped PC for DirecPC.
The other two are for DSS receivers.

When you buy the Convergence Anten-
na, which will be available in April, you
have a few options. Traditional consumers

"

Thomson’s RCA/NC Internet-access
device connects to the family TV to
provide e-mail, on-line banking and
shopping, and other interactive
functions.

hter ™™
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Sharp has yet to announce marketing
plans for its Internet-ready widescreen
NTSC/VGA receiver/monitor, whose
prototype is shown here.
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Several manufacturers will use View Call's On-TV service to bring the Internet to

the family television.

might want to buy the dish and a DSS re-
ceiver, then decide to buy the DirecPC
adapter card later. Techies might do just
the opposite. Or you can buy the whole kit-
and-kaboodle. Prices won’t be announced
until closer to the launch date.

CALLING ALL WEB SITES

Can't stand the idea of seeing your TV
screen monopolized by Web pages? Don’t
want to spring for a PC? Don’t worry, you
can still get on the Internet—just dial it up
on the telephone. Several companies—in-
cluding Cidco, InteliData, Nortel, Philips
Home Services, and Uniden—displayed
“smart phones” at the Winter Consumer
Electronics Show. Built-in software from
various Internet Service Providers allow
Web access via integrated screens and key-
boards. Most, however, provide text only.

Philips Home Services demonstrated its
P200, which features a 32-bit RISC CPU,
a 16-line by 40-character backlit LCD, a
QWERTY keyboard, a buiit-in Smart Card
reader, IMB of flash memory, and 2 MB
of RAM (up to 64 MB of memory can be
added with plug-in Miniature Cards). A
high-speed auxiliary connector allows a
printer, scanner, or digital camera to be at-
tached. The phone provides access to In-
ternet services including Philips Multime-
dia Center’s Planet Search web search
engine, adaptations of InfoSpace’s popu-
lar Internet directories. Users can send and
receive e-mail to and from other screen
phones, PCs, WebT'V terminals, and pagers;
access on-line banking, news headlines,
and weather reports; and control home au-
tomation devices. It supports all type-3
ADSI (Analog Display Services Interface)
services, including Call Waiting with Caller
ID, and is expected to retail later this year

The Convergence Antenna from
Hughes Network can receive signals
from two satellites simultaneously,
allowing users to pick up DSS TV
programming and DirecPC Turbo
Internet access from a single dish.

Uniden'’s Axis offers cordless,
computer-less connection to the
Internet.

for about $350.

The Intelifone from InteliData is anoth-
er ADSI-based entry. If offers most ad-
vanced telephone features, organizer func-
tions that can be integrated with Caller ID
call logs, and Web-based e-mail and infor-
mation services (weather, stock quotes,
sports scores, etc.). It is currently shipping
with a suggested retail price of $299.

Uniden is offering two models of the

The iPHONE from Cidco can display
complete Web pages—text and
graphics—on its LCD readout.

Axis. For $399, you can buy a 900-MHz
cordless phone coupled with an Internet
access device; the corded version costs
$299. While they are compatible with vir-
tually all Internet and on-line service
providers, both models are preconfigured
with CompuServe Network Services, which
charges $4.95 for e-mail services.

Cidco’s iPhone provides full Internet ac-
cess—graphics as well as text. The high-
end speaker phone offers e-mail, graphical
access to the Web, and advanced telephony
features for less than $500. A 7.4-inch
touch screen, embedded on the face of the
iPhone, allows users to access Internet ser-
vices by touching the softkeys. A QWER-
TY keyboard slides out from under the con-
sole for typing in e-mail and commands.
The iPhone’s full VGA screen lets a com-
plete Web page be viewed without
scrolling. With its 16-level gray-scale dis-
play and software preprocessing of some
data, the 14.4 modem functions at speeds
comparable tc a 28.8 modem. A serial port
for a printer is included. The iPhone is ex-
pected to be available at mid-year.

THAT’S NOT ALL, FOLKS!
Convergence products and DVD might
have dominated the show, but there was
plenty more to see and hear on the floor of
the Las Vegas Convention Center. Audio,
video, home theater, and personal elec-
tronics were all represented in full force.
For a glimpse of some of the products
shown at WCES that won Innovations 97
awards—and a few more worthy of a men-
tion—keep an eye on these pages. L]

FORCE FX JOYSTICK
(Continued from page 26)

ing power. The command includes a para-
meter that describes the repeat rate, which
causes a rapid series of jolts when the but-
ton is held down. It allows easy imple-
mentation of automatic-weapon fire sen-
sations. Other parameters include the button
assignment, direction, magnitude, and du-
ration.

The vibration command establishes a vi-
bration of a given frequency and magni-
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POOR MAN’S
KIRLIAN PHOTOGRAPHY

any electronics experi-
menters dabble in the field
of high-voltage circuit

design. Also, many hobbyists under-
stand the basic idea behind Kirlian
photography or electrophofogra-
phy, as it's offen called. However,
few actually get around to produc-
ing their own electrophotographs.

Why is that? Well, producing
standard electrophotographs can
be a pretty complicated task. It's
also expensive. That's why this
month we‘re bringing you a simple
and affordable alternative: build
the Poor Man's Kirlian Photography
unit described in this article.

But before we get to why the
Poor Man’s project is such a great
introduction to electrophotogra-
phy, let's take a closer look at just
what Kirlian photography really is.

Basics of Electrophotography.
Standard Kirlian photography uses
high voltage to cause an object to
emit a corona discharge. The dis-
charge pattern and colors are
photographed using ordinary pho-
tographic film. A wide variety of sulo-

Take electrophotographs the inexpensive way with this

radical new method that requires no film developing.

jects are possible, such as gears,
keys, coins, leaves, twigs, heatsinks,

By NICK CINQUINO

size that will sit still during the expo-
sure. The discharge and photo-
and anyihing else of reasonable graphic exposure are greatest near

T
+12-15VDC A
" W
R8*
R1 .3 Re 2 1
10K < 330Q ¢
»
ke IRF510 ] %H
Q1 "\ grounp
A2 < 7(8 2N2222 =
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(TO FOIL)*

Fig. 1. This simple high-voltage supply will provide the “juice” for your electropho-

tographs.
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an object’s sharp points or edges.

Semyon and Valentina Kirlian are
generally considered the originators
of electrophotography, and most
likely they were the first to use film or
photographic emulsions for the
process in the late *30s. Some of their
findings were and still are controver-
sial; for example, they claimed that
electrophotographs of living things
could indicafe disease, or impend-
ing disease. They also apparently
originated the “phantom leaf”
claim, in which an electrophoto-
graph of a trimmed leaf appears
whole.

But if you research back to the
late 1700's, you'll find that Georg
Cristoph Lichtenberg produced
related images by the scattering of
dust around a charged object. His
basic techniques are still used, in
fact. “Lichtenberg figures” aid in the
study of corona loss from high-volt-
age wires. Other types of elec-
frophotography have been used to
check factors such as weld quality.

Drawbacks and a Simpler Way. In g
typical electrophotography setup,
you need to either severely modify a
normal camera, or obtain sheets of
unexposed fim. Both choices offer
big headaches. For example, if you
elect to modify a regular cameraq,
the camera is no longer usable for
anything other than electrophotog-
raphy. Also, your subject is severely
limited in size to the film itself, such as
35mm or 1Tmm. If you choose sheet
film, size is no longer a major limiting
factor, but now you’ll need to devel-
op the exposed film yourself. So the
project is doubly compounded by
darkroom necessities like chemicails,
frays, timers, plumbing, and of
course the darkroom itself. And if
those problems weren’t enough, the
photos require exact exposure
times.

Now it’s not that the author’s a
terribly lazy person or anything, but
like many hobbyists he's constantly
on the lookout for shortcuts to
make life easier. In this case, the
thought of demolishing a camera
to electrophotograph tiny objects,
and filling a basement with scary-
sounding darkroom chemicals was-

INSULATED HIGH-VOLTAGE ——%
WIRE FROM T1*

THERMAL (FAX)
PAPER

1/16-INCH
GLASS PLATE

ALUMINUM FOIiL
WITH TAB
(CONNECTS TO T1)*

1/16-INCH
GLASS PLATE

RUBBER
STOPPER

*SEE TEXT

:'ZJ.".MLI
I‘M“““IMWN““L =T (a5 ceAR)

Fig. 2. As you can see, the physical stage required for electrophotographs is easy to

assemble.

n’t very appedadling.

Because Mr. Lichtenberg’s
method proved that a form of
electrophotography can be done
without necessarily using film, the
author decided to find a modern
way o use his ideas. Affer rejecting
a few absurd idecs, he came up
with thermal paper as a possible
medium; that's the type of paper
used in older fax machines. Sure
enough, thermal paper, it turns out,
is a great way to make simple elec-
frophotographs.

Thermal paper is dirt cheap,
readily accessible from the nearest

fax machine, and can be used in
ordinary room light to make an
exposure. You can watch the
paper and the developing image
to get exactly the exposure you
want. And while you'd expect the
image to be monochromatic, a
close inspection of the image
reveals faint color/gray scale varia-
tions, for reasons unknown.

How does the corona form an
image on thermat paper? Were not
exactly sure! Is it strictly a thermal
effect, or is UV light and/or ozone
also involved? Try it yourself and find
out.
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Circuit Description. Many varieties
of high-voltage/high-frequency
power supplies have been present-
ed in this magazine over the years.
If you happen to have a spark-gap
or tube-type Tesla coil, you need
look no further for a power supply
for this project. If not, you will need
a simple solid-state flyback or trig-
ger-coil high-voltage power supply.
The schematic of the one used in
the author’s prototype is shown in
Fig. 1. The circuit delivers about 10
kV at 50 kHz.

Power for the circuit is provided
by a 12- to 15-volt DC supply capa-
ble of delivering 3 amperes. A 555
fimer, IC1, generates a frequency-
adjustable squarewave, which is
buffered by Q1, a general-purpose
NPN fransistor.

The squarewave switches Q2, an
IRF510 MOSFET, on and off, thereby
allowing high-current pulses through
the primary of T1, an ordinary TV fly-
back transformer (more on T1 Iater).
The flyback’'s secondary output
rings or resonates at a high voitage
in response to the primary input, and

Fig. 3. Here are some sample, multi-exposure electrophotographs. Can you recognize all

the objects?

output is directly applied o the
electrophotography subject.

Construction. Before you can build
the Kirlian Photography unit, you will
need to select and prepare a fly-
back fransformer for use in the cir-
cuit. Make sure the flyback has no
rectifier diode. Flybacks of this type
are available from old TV sets and
TV repair shops. Once you have a
fransformer, remove any preexisting
primary (which is a fturn or two
opposite the “ball of wax”) and
wind ten turns of 14-gauge wire at
the same area.

Wire the circuit on a piece of

.perforated board, beginning with a

socket for IC1. Go on to connect
the potentiometers, resistors,
capacitor, and transformer. Then
solder Q1 and Q2 to the circuit,
making sure both are wired cor-
rectly. Insert the IC into its socket,
making sure it is oriented properly.

Before continuing to assemble
the electrophotograph  stage

(more on that in a moment), con-
nect power to the circuit. Adjust

PARTS LIST FOR
POOR MAN'S
KIRLIAN PHOTOGRAPHY

SEMICONDUCTORS

IC1—5585 timer, integrated circuit
Q1-—2N2222 NPN general-purpose tran-
sistor

Q2—IRF510 MOSFET

RESISTORS

(All fixed resistors are !/;-watt, 5% units.)
R1, R2—10,000-ohm potentiometer

R3, R4—1000-ohm

R5—100-ohm
R6—330-ohm
R7—10-ohm
R8—I1-ohm

ADDITIONAL PARTS

AND MATERIALS

C1—0.01-uF, ceramic-disc capacitor
T1—Flyback transformer (see text)
Pertorated board. rubber stoppers (2),
116-inch glass plates (2). aluminum foil,
thermal paper, metal subject (gear, etc.),
dnsulated wire, solder, hardware, etc.

potentiometers R1 and R2 until you
hear a high-pitched whistle. Now,
check carefully for a spark output
by bringing a grounded wire to
within an 14 inch or so of the high-
voltage output wire. Once an arc
starts, you should be able to draw it
out to about a 1y, inch.

You're now ready to build the
setup for exposing the thermal
paper. This assembly, shown in Fig. 2,
is nearly identical to that used for
photographic sheets. The first step is
to make an insulating base from
rubber stoppers (you could get
away with ceramic blocks or glass
as well). On fop of these, place a
small glass plate measuring /4 by 4
by 7 inches. On this, place a slightly
smaller piece of aluminum foil with
a tab sticking out for the connec-
tion shown in Fig. 1. On this, place
another plate of 1/4inch glass.

The next layer of the setup is the
thermal paper itself, followed by the
subject, which in the diagram is
shown to be a small gear. Finally,
attach the subject to the high-volt-
age wire from T1 (as shown in Fig. 1).

Making an Electrophotograph.
Connect a subject to the setup just
described. Make sure the area

continued on page 63



Hobbyist’s Paperback Budget Books

] BP80/98—Popular Coll Design and
Electronic Circuits- Construction

Books 1 and 2...$11.90.
Contains a wide range of
circuits which are ac-
companied by text giving
a brief introduction. cir-
cuit description and spe-
cial notes on construc-
tion and setting-up that

i

[ #160—Coil Design
and Construction Man-
ual...$5.95. A complete
book for the home build-
er on how to make RF,
IF, audio and power
chokes and transform-
ers. Practically every
possible type is dis-
cussed and calculations

may be necessary.

are explained in detail.

] BP271—How to Ex-
pand, Modernize and
Repair PC’s and Com-
patibles...$7.75. All the
practical information you
are likely to need to up

grade your PC and com

patible. Also contains
useful information and il-
lustrations to help you
with repairs

| BP276—Shortwave
Superhet Receiver
Construction...$6.95.
Provides construction de-
tails, inctuding coil wind-
ing, of a number of ad-
vanced-design receivers
which should have per-
formance levels at least
equal to commercial sets
of similar complexity.

[ #223—50 Projects Using IC
CA3130...$5.00. One of the more prac-
tical and useful operational amplifiers
(opamp), the CA3130 integrated circuit
chip is the heart of several easy-to-as-
semble projects covered in the baok.
The projects are divided into five cate-
gories: audio projects, RF projects. test
equipment, household projects and a
catch-all miscellaneous group. Ideal for
all skill levels.

] BP122—Audio Amplitier Con-
struction...$5.75. Practical designs are
featured and include circuit diagram and
description, Veroboard or printed-circuit
board layout and construction notes. The
text is divided into two parts. The first
deals with many types of preamplifiers

The second covers power amplifiers
from a simple low-power battery type to
a 100-watt DC-coupled amplifier using
four MOSFETSs in the output stage

[} BP107-—30 Solderless Breadboard
Projects-Book 1...$5.95. Each project
is designed to be built on a “Vercbloc”
breadboard and is presented with a brief
circuit description, circuit diagram, com-
ponent layout diagram and components
list. Notes on construction and applica-
tions are provided. Wherever possible,
the components are common to several
projects to keep project costs down.

[ BP266—Electronic
Modules and Systems
tor Beginners...$7.25.
Shows the reader how to
build a number of simple
analog and digital circuit
modules, all suitable for
battery operation, and all
based on only 1 or 2
transistors or ICs.

(] BP329—Electronic
Music Learning Pro-
jects...$6.25. A begin-
ner's book that will assist
you in assembling such
projects as the Elexylo-
phone, Gildaphone,
Melody Ranger, Cord-
maker, Appealing Hand-
bells, Electronic Sol-Fa.
" Tune-up Box and more.

1 BP319—Making
MS-DOS Work for You
—$6.50. What you need
to know first, comes first,
however the text is writ-
ten in a circular style so
that the reader can start
anywhere in the text.
This book is relevant to
all versions of both MS-
DOS and PC-DOS.

UNDERSTANDING
PG SoFTwARE

| 1 —

»
16?%

1BP303—Under-
standing PC Software
...$6.95. Covers main
types of PC software,
giving details of typical

| uses, the basics of how
| they are used and their

limitations. Each chapter
covers popular software
and programs of a simi-
lar type.

[0 BP105 Aerial (Antenna) Fro-
jects...$5.50. In this book the author has
considered practical antenna designs, in-
cluding active, loop and ferrite antennas
which perform well and are relatively sim-
ple and inexpensive to build. The com-
plex theory and mathematics of antenna
design have been avoided. Also included
are construction details of a number of
antenna accessories including a pre-se-
lector, attenuator and filters.

Aarial Projscts

[ BP33—Electronic Calculator Users
Handbook...$5.75. The book eliminates
the mysteries of the calculator and of-
fers unique ideas tor the simplest to most
complex calculators. Covers the basic
functions pius trigonometric. hyperbol-
ic, logarithms, square roots and powers.
Included are formuias and data for VAT,
discounts, and mark up, currency con-
version, interest, binary and octal num-

bers, and much more!

] BP125—25 Simple Amateur Band
Antennas...$5.50. Plans to build an-
tennas that are simple and inexpensive
to construct and perform well. From the
simple dipole to beam, triangle and even
- mini-rhombic types made from four TV
masts and about 400 feet of wire. After
the antenna discussion you will find a
complete set of dimension tables that
will heip you "tune” an antenna on a par-
ticular frequency.

(] BP263—A Concise
Introd to dBASE
...$6.95. The most popu-
lar data-base program,
dBASE, is difficult to
master without help. This
book helps you spend
your time using dBase,
not setting it up. A user's
guide that covers all the
basics up to dBase IV.

AConcise

dBASE

(] PCP104—Electron-
ics—Build and Learn...
$9.95. Construction de-
tails are given to buiid a
circuit demonstrator that
is used throughout the
book to introduce com-
mon electronic compo-
nents and how these
components are built up
to useful circuits.

[ BP302—A C
Users Guide to Lotus
1-2-3 Release 3.1...
$6.25 . Written to help
existing spreadsheet
users upgrade to 1-2-3
Release 3.1, which has
the ability to work 3-di-
mensionally with both
multiple worksheets and
files.

(] BP146—The Pre-
BASIC Book...$6.95.
Another book on BASIC
but with a difference. It
concentrates on intro-
ducing technique by
looking in depth at the
most frequently used
and more easily under-
stood computer instruc-
tions.

[] BP69—Electronic Games

Just What the Project Builder Is Looking For!

[]1 1596T—24 Silicon-Controlled Rectifier Projects..
[] BP58—50 Circuits Using 7400 Series ICs.

[] BP71—Electronic House Projects

[] BP84—Digital IC Projects

[] BP93—Electronic Timer Projects

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

] #160—Coil Design and Construction Manual ............cceeueueeee $5.95
[] #219—Solid State Novelty Projects $4.95
[ #222—Solids State Shortwave Receivers for Beginners........ $5.50
[] #223—50 Projects Using IC CA3130 $5.00
[ #225—Practical Introduction to Digital ICs..........cc.ccevcriccenns $5.25
] PCP111—Electronic Test Equipment Handbook..........cccuueueee $13.95
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digital electronics, or work with

such circuits professionally, you
are probably well aware of the
value of logic probes. These test
instruments come in a variety of
shapes, sizes, and price ranges, and
can be as simple as a single transis-
for, configured as a switch, fo sys-
tems employing several integrated
circuits.

Widely regarded as the consum-
mate digital diagnostic tool, a logic
probe is a device that's prudent fo
keep on the work bench. Now,
while commercial models are by
no means prohibitive in cost, we
find there’s always satisfaction in
building your own.

So, if you're ready fo tackle the
task, the Logic Probe described in
this article is for you; the unit feo-
tures a two-IC design that will indi-
cate high, low, and pulse signals. It
only takes about two hours to build
the probe, and once you have it in
hand, you'll no doubt be pleased
you made the effort.

If you enjoy experimenting with

Circuit Description. The schematic
diagram for the Logic Probe is shown
in Fig. 1. A test signal is infroduced to
the input of one of six inverters in a

BY CARL J. BERGQUIST

741504 chip (IC1). This inverter, IC1-q,
inverts the signal, and sends it fo
three additional sections: the inputs
of IC1-b and IC1-c, and the enable
input, pins 3 and 4, of IC2.

The output of IC1-b goes to the
cathode of LED1, the “low" indicator;
the anode of LED1 is tied to the +5-
volt supply. Meanwhile, the output of
IC1-c is sent to the input of IC1-d,
and IC1-d’s oufput is connected fo
the cathode of LED2, which indi-
cates a “high” signal. There, the
anode of LED2 is pulled high, through
a dropping resistor (R2).

The final stage of the Probe
empioys a 74121 monostable muiti-
vibrator, IC2, which is used to detect
a pulsing input. In this application
the input signal acts as a trigger,
while the negative output, pin 1, is
fied fo the cathode of LED3. Note
that LED3’s anode is also connect-
ed fo the positive voltage supply.

In each stage, the output has to
be low for the respective LED to
light, so, let’s take a look at how this
is achieved. When a low signal is
introduced to the probe, IC1-a
inverts this fo a high, and IC1-b

_Build A
Logic

Probe

Here’s a useful device that

every bhobbyist needs on their

workbench.

inverts it back to a low. Applying this
low to the cathode of LEDI, lights
the diode.

In the case of a high signal, IC1-
a inverts it fo a low, IC1-c changes
the signal to a high, and IC1-d
inverts it back to the needed low.
This in furn illuminates LED2.

When the input is a pulse, mulfivi-
brator IC2 detects this, and acti-
vates its outputs for a time constant
set up by C1 and R4. The negative
or "not Q" output, pin 1, then lights
LED3. The indicated values of C1
and R4 are chosen to keep the time
constant short, which results in a
rapid set/re-set action. With some
help from persistence of vision, LED3
appears to be “on” contfinuously.

So, as can be seen, this is really a
very simple system. Simple, yet
effective in deftermining the status
of digital signals.

Construction. The author’s proto-
type for the Logic Probe was built
on a printed-circuit board, though
most any form of assembly can be
used. If you'd like to build the circuit
on a PC board, a full-size template
of the board is available in Fig. 2.
For those building the circuit on
a PC board, a parts-placement
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Fig. 1. As the schematic for the Logic Probe shows, this two-IC design provides an

extremely low parts count.

diagram is shown in Fig. 3. If you
don’t use a PC board. be sure to
ground the inputs of the unsused
inverters (pins 11 and 13). This is
done to reduce power consump-
tion and prevent the circuit from
picking up extraneous noise.

The use of IC sockets, for IC1 and
IC2, is not essential. but highly rec-
ommended; these should go on
the board first. Then install the resis-
tors and jumpers.

Solder the LEDs to the board
next, making sure they are oriented
properly. Mount the base of each

PARTS LIST FOR THE
LOGIC PROBE

SEMICONDUCTORS

IC1—T741.504 hex inverter, integrated
eareuil

1C2—74121 monostable multivibrator,
integrated circuit

LED | —Light-emitting dicde, green

LED2—Light-emitting diode, red

LED3—Light-emitting diode, orange

ADDITIONAL PARTS AND
MATERIALS

R |-R3—220-ohm, ! -walt, 3% resistor
F4—33 000-ohm, 1y, -watt, 5% resistor
C1—0,1-pF, ceramic-disc capacitor
Printed-circuit materials, project case
{Electromic Goldmine part # G33371 or
equivalent), 1C sockets, probe wire {red
and black), twe alligator clips (red and
black), epoxy, paini, dry-transfer lettering,
winge, solder, hardware, elc.

LED 7/,,-inch off the board. This wil
make it possible to use the enclo-
sure mentioned in the Parts List. In
this design, the LEDs are three
different colors, with red indicating
“high,” green representing “low,”
and orange signifying “pulse.”

Next, connect 24-inch lengths of
red and black probe wire to the
+5V and GND PC-board pads,
respectively. Solder small alligator
clips to the opposite ends affer the
leads are run through the proper
holes in the case. As with most logic
probes, this unit is powered by the
circuit under test, and these leads
will provide the positive and
ground/negative connections.

Finally, connect a short section
of wire from the input pad to the
probe tip. The tip can be fashioned
from a variety of materials, but the
prototype uses a 1l,-inch “com-
mon” iron nail. Once the electrical
connection is made, you’ll have to
secure the nail with epoxy to what-
ever case you'll use.

As for the case, it can be what-
ever is on hand. The author’s proto-
type uses the housing from a sur-
plus remote control (see the Parts
List), and the foil pattern is cus-
tomized for this case. However. a
variety of different enclosures can
be used, with little, or no, modifica-
tion to the board.

Once the case has been select-
ed, simply, drill holes for the LEDs,
power leads, and probe tip. Label
the high, low, and pulse diodes, with
dry-transfer lettering. Mount the cir-
cuitry and remember to connect
those dalligator clips. You're now
ready to proceed to the festing
phase.

Checkout and Use. Before ins-
talling the integrated circuits, con-
nect the red and black alligator
clips to +5 volts and ground, Check

‘4—"1-1/4 INCHES —»‘

Fig. 2. Here's a full-size template for the
Probe’s PC board.

pin 14 of the sockets for both IC1
and IC2; make sure they have the
proper voltage. If all is well, discon-
nect the power install the ICs
(observing proper orientation), and
close up the case. The unit is ready
for use.

To use the Probe, merely deter-
mine the +5-volt source and
ground of the circuit to be tested,
and attach the alligator clips. Now,

so1U0L08|3 Jejndod /661 AEBW
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when you touch the tip to any
point within the circuit, the LEDs will
indicate the logical status of that
point.

At power up, the high LED (LED2)
will light; this is normal. If you place
the probe tip on a test point, and,
there is no change in the LEDs, you
have a high signal. When there is a
low present, the low indicator
(LEDT) will illuminate, and LED2 will
extinguish.

For pulsed inputs, a slow pulse,
say one or two hertz, will result in the
high LED staying on constantly,
while the low and pulse LEDs flash in
seguence with the signal swinging
from positive to negative, and
back. With fast pulses, the high will,
again, remain on, and there will be
a slight glow to the low LED, and a
bright glow to the pulse indicator. A
point to remember is that the pulse
LED will not react unless a pulsing

Fig. 3. If you're building the Probe on a
PC board, use this parts-placement dia-
gram as a guide.

signal is encountered.

If you have never used a logic
probe, you'll be amazed at how
handy this little test instrument can
be. If you have used one, then
you'll appreciate how well our
Logic Probe performs. Building this
project is well worth the time, mate-
rials, and effort reqguired, as the
Probe can quickly diagnose many
seemingly difficult problems. With a
little practice, you'll be able to ana-
lyze the operation of any digital
device; a process extremely helpful
in pinpointing frouble.

Additionally, the design easily
lends itself to modification. For
example, instead of standard LEDs,
you can hardwire small, seven-seg-
ment displays to read "H,” "L" and
“B” or you could add audio annun-
ciation. But even “as is,” we're sure
you'll be using your Logic Probe
quite often. [ |

FORCE FX JOYSTICK
(Continued from page 26)

tude on one or both axes. A game devel-
oper would use the vibration command for
simulating the feel of driving over rough
terrain or the hum of an airplane engine.
The command’s parameters are magnitude,
direction, and frequency.

The buffeting command is similar to the
vibration command, but varies the direc-
tion and magnitude simultaneously. The
sensation is similar to what you expect
when flying a plane through turbulence.

The vector force command outputs a
torce of a given magnitude on a given axis.
Its parameters are magnitude and direction.
It's a basic command. but it can create a
wide variety of force sensations such as g-
forces when a plane makes a tight turn,
strong cross-winds while tlying, or driving
into a wall at an angle.

More than one force effect can be active
simultaneously, so for example, if you were
to get blasted from the left and behind si-
multaneously, you would be able to feel
both effects. By varying the magnitude of
the effects, and by combining them in dif-
ferent ways, game developers can create a
virtually unlimited variety of effects.

I-Force allows force effects to be gen-
erated with little burden on the game or

other host application because the joystick
contains an on-board microcontroller. It re-
ceives only high-level commands from the
host PC, and then produces all force-feed-
back effects independently. For example,
the host computer might request the hi-
level command Vibration and specify the
magnitude, frequency, and duration.

Immersion’s I-Force force reflex is an
automatic reaction that occurs on the joy-
stick and does not require any supervision
by the host. Those reflexes can be config-
ured by the host to allow for custom force
effects. but once set up, the host hands all
responsibility for those force reflexes over’
to the on-board microprocessor for ex-
tended periods of time. The end result is
that game play is just as fast as with a stan-
dard joystick.

With I-Force. many reflexes can be pre-
programmed on the joystick, and they will
remain active during game play. Reflexes
can be modified or disabled at any time to
allow the joystick to react appropriately as
game conditions change.

Another powerful feature of the I-force
architecture is the ability to download
“Force Feedback Profiles” to the stick. The
profiles allow custom force effects to be
created by both game developers and game
players. A utility supplied with the joystick
setup software provides a way to experi-

ment with different effects. A developer
who has designed a game with some new
super weapon can make it have a signature
feel when it is fired—say, a subtle vibra-
tion followed by a substantial kick to the
left. The custom force profile can be down-
loaded to the joystick, and called with a
simple instruction.

Installing the joystick is a rather simple
affair. Its basic requirements are a PC with
a 386 or better processor, a gameport,
and—because two-way communication is
essential—an available serial port. Because
the joystick has two internal motors that
create the feedback forces. it requires con-
nection to a power supply as well.

The stick features two 4-way switches,
five fire buttons, a trigger, and trim con-
trols. It's completely back ward-compatible
with all the games for which you currently
use a joystick. Even better, it allows you to
add some effects to your existing non-feed-
back games. A LOADFX utility supplied
with the joystick allows game players to
get limited effects by programming the
stick directly with custom effects.

When done right, force feedback makes
game play compelling even for people who
usually don't like playing games. Unlike
other joysticks that have crossed our desks,
this one is staying connected—we have no
plans to unplug it anytime soon. [



Learn how technology is helping ensure our foot soldiers

will come home safely.

Comfort is on a peacekeeping

patrol in a Middle Eastern coun-
try. Moving through hostile territory
in near total darkness he can spot
possible trouble through the
Monocular Night Vision Sensor
mounted on his helmet. Glancing in
another direction he views another
helmet-mounted display showing
infrared images from the Thermal
Weapon Sight (TWS), or pictures
from the video camera mounted
on his M4/M16 rifie, Clicking another
control, he calls up a detailed digi-
fized map on the display from the
computer worn on his back. His pre-
cise position is pinpointed on the
map by a Global Positioning System
(GPS).

While patroling he receives a
call from another squad member,

IT is the year 2003. Sergeant

BY BILL SIURU

Corporal Best, over his Squad
Radio. Best has spotted the loca-
tion of a sniper who has fired a few
shots at him. Not wanting to expose
himself to fire at the sniper, Best
“passes off” the target location
determined by Best's weapon-
mounted Laser Rangefinder/Digital
Compass to Sergeant Comfort.
Comfort locates the target on his
display and fires a couple of rounds
at the designated tfarget. Even
though he never sees the sniper,
Comfort silences him.

In our litftle futuristic scenario,

Comfort and his platoon are oper-

ating in dangerous territory. But sol-
diers like them will probably be
confident that they will return safe-
ly fromn patrol. That is because these
soldiers of the future wil be
equipped with the Land Warrior

o 2

IOR

System that will be issued to U.S. sol-
diers around the year 2000. The
Land Warrior System is currently
being developed for the U.S. Army
Soldier Command in Natick. MA by
lead contractor Hughes plus
Motorola. Honeywell, Battelle,
Gentrex, Arthur D. Little, and several
other subcontractors.

An Integrated Approach. While sol-
diers have used thermal sensors,
laser rangefinders, computers,
night-vision equipment, and other
advanced technologies for years,
such devices were usudlly issued on
a piecemeal basis. These anything-
but-seamiless bundles of technolo-
gy added immensely to the sol-
dier's workload (especially under
the stress of combat), not to men-
tion that they greatly increased the
physical load he had fo carry. All
that is about to change.

The Land Warrior System is the
first totally integrated, high-tech
“dghting system” for the foot soldier.

sowoa09(3 Jeindod /661 Aen
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This soldier is equipped with the Land
Warrior System. A computer, radios, GPS
receiver, antennas, and batteries are car-
ried in a compact backpack.

It integrates the latest in communi-
cations, sensor, computer, and
materials technologies, as well as,
wherever possible, off-the-shelf and
commercial hardware to keep
costs down.

The Framework. Physical damage
is a main concern for a foot soldier.
For this reason the Land Warrior
System will feature a Protective
Clothing and Individual Equipment
Subsystem (PCIE) featuring modu-
lar body armor plus clothing,
gloves, boots, and other similar
items for protection against head-
to-toe chemical and biological
warfare. The PCIE is the platform
that integrates all the pieces of the
Land Warrior System.

A main component is the Load
Carrying Equipment (LCE), which
features a flexible frame allowing it
to fit and function like part of the
body. The unique design means
one frame size fits all soldiers from
the 5th to 95th percentile body size.
The LCE's design allows redistribu-
tion of the load between the shoul-
der and waist to improve comfort
even while the soldier is on the
move. This frame serves as the sup-
port structure for the back-mount-
ed Computer/Radio Subsystem.

Another great feature of the LCE

is that various packs can be quickly
attached to it for different missions;
a soldier can therefore plan ahead
for varying degrees of assault.
Soldiers can even rapidly shed bulky
components in an emergency. The
frame and LCE also houses and pro-
tects the integrated wiring harness
that ties together all the electronic
hardware.

Heads Up. As hinted in the sce-
nario at the beginning of this arti-
cle, another key component of the
Land Warrior System is the
Integrated Helmet Assembly
Subsystem (IHAS). Beside providing
head protection, the open face
helmet supports detectors, sensors,
and displays. A microphone is inte-
grated into the chinstrap and
speakers are built into the helmet
suspension system.

The helmet’s design truly makes
a soldier’s time in the field easier.
For starters, the helmet is made of
lightweight materials to keep its
weight down. Designers decided to
go a step further, though, and
added the unigque suspension to
provide a stable platform for the
optical devices attached 1o it.

These optical devices include a
Monocular Night Vision Sensor for
60 degrees field-of-view under
nighttime conditions. The helmet’s
flat panel display presents images
from the video camera and
Thermal Weapon Sight mounted on
the soldier's weapon; there are
also four laser detectors located on
the helmet that provide the back-
mounted computer with a 360-
degree “field-of-view.” All these
devices can be used even when
NBC (nuclear/biological/chemi-
cal), BLEP (ballistic/laser eye pro-
tection), and other types of protec-
tive gear are donned.

Computer Backbone. As men-
fioned, the Land Warrior is based
on a back-mounted computer. The
Computer uses an IBM-compatible
processor, PC-cards, and is setup for
easy future upgrades. This back-
bone of the System conftrols various
peripherals. Let’s look at some of
these.

First there’s the Computer/Radio
Subsystem (C/RS). which includes
two radios: a Squad Radio for pla-
toon-level communications and a
Soldier Radio for communications
with other soidiers within a squad.
Both systems have the capability
for both voice and data communi-
cations, are based on commercial
Personal Communications Systems
radio technology, and can have
their communications encrypted
for security.

Antennas for radios and the GPS
are embedded in the load-carry-
ing equipment frame. The very ver-
safile C/RS also includes Mission
Configurable  Electronics and

Removabie Soldier Access and
Mission Modules. Access to the
computer and radios is via the
Remote Input Pointing Device or a

continued on page 52

e SRl s
Here are some typical video and digital
map displays available on the Land
Warrior helmet-mounted display.




BY SKIP CAMPISI

re your squarewaves really
A“squore?“ Does your pulse

train have the proper on/off
ratio? The only way to be sure of the
answers to such questions when work-
ing with a waveform is to measure its
duty cycle.

An accurate measurement of @
pulse train’'s duty cycle, or mark/space
ratio, is usually a tedious matter. First
the period of the train must be mea-
sured along with the pulse width, and
then the duty cycle must be calcu-
lated using those figures. Generally,
an oscilloscope or a frequency coun-
ter incorporating time-period ca-
pability is required to do this.

If you have struggled with these
techniques, you can put away your
oscilloscope or counter and build the
Duty-Cycle Monitor described in this
article. Its simple enough to assemble
in one weekend. This is a stand-alone
instrument that displays a real-time
duty-cycle reading of 0% to 100% on
its built-in analog meter.

Using a 100-microamp-meter
movement allows a direct reading cf
the duty cycle without using a multi-
plier (for example, a 45 microamp
reading indicates a 45% duty cycle).
The circuit is accurate to within 1% cf
full scale over the range of about 30
Hz to 100 kHz or higher, within an input
voltage range of +1.5 to +15 volts,
which covers most logic families. Max-
imum input voltage should be re-
stricted to +50 volts peak. The input
impedance is about 100,000 ohms, so
circuit loading is not a problem.

Circuit Description. As you con see
onthe schematic diagram (see Fig. 1),
the circuit is extremely simple, utilizing
only two ICs and a handful of passive
components. Power is obtained from
a standard 9-volt battery, B1. Current
drain is limited to about 10 to 15 milli-
amps total. The circuit is based on old-
style, automotive “dwell meters,”
which performed a similar function at
lower frequencies.

The input pulses are applied o IC1,
an LM319 ducal comparator, via R1,
with C1 providing the necessary com-
pensation for the capacitance ap-
pearing at the inputs of IC1. You may
elect to adjust C1's value slightly to

Build a

DUTY CYCLE

e e et T,

0% — 100%

ON

@

Duty-Cycle
Monitor

Use it to make real-time measurements of
a waveform’s duty cycie.

display even higher frequency
ranges. A yellow LED (LED1) provides
input overvoltage protection and sets
the minimum input level. Diode D1
provides reverse polarity protection
for the comparators, while D2 and D3
supply the 1.3-volt threshold reference
to IC1s inputs.

The comparator outputs drive dis-
play-meter M1 in a push-pull fashion.
in other words, while IC1-a is high, IC1-
b is low, thus completing the circuit
through the meter, When the outputs
are in the inverse state, D4 prevents
current flow through the meter. The
output pulse follows the input pulse
timing exactly; therefore, when the in-
put pulse goes high, M1 conducts for
fthe pulse duration at its full-scale rat-
ing of 100 microamperes. When the
input pulse goes low M1 is not con-
ducting any current.

This on/off current through M1 is
averaged by the inherent “"damping”
of the mechanical meter movement.
As a result, M1 responds linearly with
the input waveform’s duty cycle. A sta-
ble display of the duty cycle appears

at frequencies above 30 Hz, while
lower frequencies cause the meter
needle to cscillate (with a swing de-
termined by the damping effect that’s
caused by the torque required to
move the needle).

The meter used in the prototype
was a high-torque type that gave su-
perior low-flrequency stability down to
10 Hz. However, this higher domping
itself causes small errors 10 appear:
When calibration is done ot a 50%
duty cycle, signal displays below 50%
d.c. “lag” and signal displays above
50% d.c. lecd.” For example, an input
at 10% d.c. reads between 9% to 10%,
and an input of 90% d.c. reads be-
tween 90% to 91% duty cycle. If you
are more interested in ultimate ac-
curacy, use a low-torque meter move-
ment. This is one case where the less
expensive (low-torque) meter might
be a better choice, if it has good DC
linearity!

A LM78L05 voltage regulator, IC2,
supplies +5 volts to IC1, and assures
calibration stability within the limits of
the circuit. Resistors R4 and RS prop-
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PARTS LIST FOR THE
DUTY-CYCLE MONITOR

SEMICONDUCTORS

IC1—LM3I9 dual comparator,
integrated circuit

IC2—78L0S 5-volt regulator,
integrated circuit

DI1-D4—1N4148 silicon diode

LEDI—Light-emitting diode, yellow

LED2—Light-emitting diode, red

RESISTORS

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

R1—100,000-ohm

R2—22,000-ohm

R3—50,000-ohm trimmer
potentiometer

R4, R5—1000-ohm

R6—3900-ohm

R7—2700-ohm

CAPACITORS

C1—10-pE, ceramic-disc

C2, C5—0.1-pE ceramic-disc
C3—I1-pF, 16-WVDC, electrolytic
C4—I10-uF, 16-WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS

M1—0- to 100-microampere analog
panel meter

S1—SPDT toggle switch

B1—9-volt alkaline battery

Perforated board, enclosure, binding
posts, battery connector, 22-gauge
stranded insulated wire, hookup
wire, solder, hardware, etc.

erly load the comparator outputs so
that their rise and fall response times
match within about 50 nanoseconds,
thus assuring linear high-frequency
response.

Construction. Before you begin as-
sembling the Duty-Cycle Monitor,

+Ol INPUT
R € -1-1-+-4---+1.3V
S /
100K < Pl | e
5 1 -
* C1 LED
10pF
D1 & IC1-a
INd148 12LM319 § o,
$ 1K
D2 R6 )
1N4148 3.9K
> ldd AAA &
I I | \AAZ
= D3 RS ¢
1N4148 K3
9 11
o 7
10 [ c1b é/o
s 1/2 LM319 °0N
Ic2 3
Pe AY | 9] ic2 | ANA-
4 78L05 R7
< S , 27K
1 s C4 LED2
| 1 °T &
o0& < “//U

Fig. 1. This is the schematic for the Duty-Cycle Monitor. Note the three-dimensional

pinout of the 78L05 regulator, IC2.

keep the following in mind: As this cir-
cuit processes signals with very fast
rise and fall times, it is important to
keep signal leads relatively short and
isolated from DC leads. Also, keep the
inputs isolated from the outputs, in-
cluding the meter. The input leads o
the binding posts can be standard
clip leads about 12- to 18-inches long,
terminated with banana plugs.
Begin assembly by dry fitting the
panel meter and battery (in its holder)
in your enclosure to estimate how
much you will need to cut down your
PC board for a good fit. The size of the
meter you select will determine the
actual enclosure you can use: the au-
thor's prototype was built in @ 2%- x

As you can see, a nice and near assembly is possible using perforated board building

techniques.

S5¥%- x 1% plastic cabinet to house
the meter. The perforated board used
in the assembly was cut to 13 x 2Vs
inches, which allowed more than am-
pletoom for the board circuitry. With a
larger cabinet, you may not have to
cut down your board.

Once you have the board sized, lo-
cate and drill or punch two mounting
holes in the corners of the board.
Using the board as a template, scribe
the holes in the cabinet at its appro-
priate mounting location and set the
cabinet aside.

Install @ 14-pin DIP socket for IC1 in
about the center of the board. Then
mount IC2 and add the remaining
components, except for the binding
posts (the + and — open input cir-
cles), 51, LED2, R7, and M1, making the
connections illustrated in the sche-
matic diagram. Using 22-gauge
stranded hookup wire, connect 6-
inch leads to the board as follows: two
wires for the signal input, two wires for
the output, and two wires for the
power input. install IC1 in the socket
and set the board aside.

Lay out and cut the hole in the cab-
inet for the meter, along with its
mounting holes. Locate and drill the
mounting holes for the binding posts,
power switch, and LED2. The author’s
prototype had these four compo-

(Continued on page 52)



The Electronics Industry

is looking for a lot of good people!

ere is your chance to get in on the ground floor as an

Associate CET. Is your job title “Electronics Service
Technician?” Would you like to have that title? You can
prove you qualify for the title with a CET Associate Cer-
tificate. It can be your career door-opener and begin your
rapid advancement!

A technician or student of electronics with less than a
total of four years of basic experience may take the Asso-
ciate Level Exam. The exam is thc basic electronics
portion of the full-credit CET exam. The 75-question,
multiple-choice test covers basic electronics, math, DC
and AC circuits, transistors and semiconductors, instru-
ments, measurements and troubleshooting. A successful
Associate CET will receive a wall certificate valid for
four years and is eligible to join ISCET as an Associate
Member. ISCET is the International Society of Certified
Electronics Technicians.

The ISCET Computer-Aided Associate-Level Study
Guide prepares you for the Associate CET Certificate by
randomly selecting sample questions with appropriate
diagrams, provides multiple-choice answers, grades the
test and provides a summary of your strong and weak
points.

Dishclie requires 1BM computer or compatible with VGA color monitor. 3.5-in. drive and a hard-disk drive.

CLAGGK INC.-CET Computer-Alded Study Guide Offer
PO Box 4099, Farmingdale, New York 11735

YES, I want to step up to a career in servicing. Here is my
order for the CET Computer-Aided Study Guide on a 3.5 diskette.
I am enclosing $39.95 (price includes shipping and handling
changes) in U.S. funds.

Billmy [ VISA [ MasterCard ExpireDate _/_/__
J USA Bank Check [ US or International Money Order

Card No.

Signature

Name (Please Print)__

Address

City State Zip

New York residents add local sales taxes. Canadians add $6.00 per order. No foreign orders.
Do not send cash. Checks drawn on US Bank and International Money Orders in US funds

only. Credit card users may telephone or FAX orders. Telephone 516-293-3751 or FAX 516-
293-3115. Price subject to change. Allow 6 to 8 weeks for delivery. CBO6

g g g gy g g g B g |

Proof Positive
that you are a Certified
Electronics Technician

be it knotn by these presents that

QJulian Marvtin

Computer Software Program —
ISCET Computer-Aided
Associate-Level Study Guide

Prepare yourself for the 75-question
CET Associate Examination. Model
examinations provide the technician
with a study program and introduction
to the actual examinations. The model
examinations are automatically grad-
ed in decimal numbers and bar graphs
that can be outputted on your printer.
The questions for each exam are se-
lected randomly from a loaded data
base—no two exams are exactly the
same. When you answer a question,
the correct answer is displayed and an
explanation is given. From the print-
outs you will determine whether you
need more practice and in which topic
areas, or if you are ready to take the
real test and continue to promote your
electronics career today!
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A day to bonor those electronics professionals that have demonstrated their mettle—
and an opportunity to join their ranks

More than ever, electronics
touches nearly every aspect of
human activity, and its influence is
expanding at a near explosive
rate. For example, the latest innova-
tions in banking, business, commu-
nications, entertainment, finance,
industry, medicine, military systems,
and transportation all center
around electronics devices and
systems, and most of those make
extensive use of microprocessors or
microcontrollers.

That’s also true of the products
each of us use every day.
Increasingly, cars, cameras, dish-
washers, refri§erators, telephones,
and TVs—to mention but a few—
make use of microprocessors or
some other type of “intelligent”

BY BARBARA RUBIN
ISCET Director of Member Services

controller. And the personal com-
puter is fast becoming a standard
appliance in many households.
With the increasing popularity of
the Internet, that's a trend that is
likely to continue.

All of that creates a tremen-
dous opportunity for those with an
affinity for electronics. The combi-
nation of a growing worldwide
demand for electronics products,
and the rising complexity of those
products and systems, has
increased the demand for profes-
sionals frained in developing, inte-

grating , maintaining and repairing:

high-tech hardware.

Expert electronics technicians
participate in the development,
prototyping. and testing of new
products. They also Integrate and
maintain all kinds of electronics sys-
tems and networks. And they are
the people you call when today’s
generally reliable electronics prod-
ucts malfunction or fail. Their years
of professional training and experi-
ence permit them to make need-
ed repairs in a timely and econom-
ical manner.

In recognition of the skilled
electronics technicians of the
world, the International Society of
Certified Electronics Technicians
(ISCET) has proclaimed April 22,
1997 as International Electronics
Technicians Day. In addition, the



entire week of April 20 through April
26, has been set aside as a
National Testing Week for techni-
cian certification.

ISCET's professional certification
of electronics technicians has been
recognized internationally for more
than 32 years, possession of ISCET
certification indicates that the hold-
er has met the highest professional
performance standards. The volun-
tary certification program also helps
employers to differentiate between
qualified applicants and those with
less training and skills.

So far. more than 150 ISCET
Certification Test Administrators
have volunteered to serve during
National Testing Week. They will
offer CET, CAT, and FCC testing from
April 20 through April 26. A com-
plete list of test sites (including
Popular Electronic’s editorial offices
in Farmingdale, NY) are presented
elsewhere in this article.

CET, CAT and FCC Exams. A
wide range of CET, CAT and FCC
examinations are now available
through ISCET. To become fully cer-
tified by ISCET, an electronics tech-
nician must have at least four years
of formal electronics training and
experience. In addition, the
demanding criteria for certification
requires fechnicians to be knowl-
edgeable in both fundamental
electronics and the more
advanced theory applicable to
their specialty. To demonstrate that,
he or she must pass both a 75-ques-
tion Associate test, covering basic
electronics fundamentals, and a
75-guestion Journeyman test, cov-
ering the applicant’s area of spe-
cialization. The passing grade for
each of the multiple-choice exams
is 75%. An electronics technician or
student with less than four years of
experience may apply for
Associate-level certification.

The Associate exam requires a
broad knowledge of electronics
plus the ability to analyze and trou-
bleshoot circuit problems. The basic
subjects on which the candidate
will be examined include: electron-
ics math, DC and AC circuits, tran-
sistors and semiconductors, elec-

fronic components, instruments,
tests and measurements, and trou-
bleshooting. A technician may also
use an Associate exam issued by
the Electronics Technician Associa-
tion (ETA) to qualify to take one of
the Journeyman Options.

Individual Journeyman exams
focus on many different electronic
specialties. The present set includes:

* Audio—The questions cover
amplifiers and sound quality, system
integration, speaker installation, ser-
vicing audio products, and trou-
bleshooting audio systems. The
exam includes questions on both
digital and analog audio.

« Communications—The ques-
tions address communications cir-
cuits and transmission systems, AM
and FM transmitters and their
adjustment, receiver adjustment,
and the servicing and frou-
bleshooting of systems.

sComputers—The questions
cover binary mathematics, logic
gates, the basics of digital electron-
ics and computers, local-area net-
work organization, input and output
peripherals, memory, elementary
programming, and the trou-
bleshooting of computer systems.

sConsumer—The questions
cover both digital and analog cir-
cuits in consumer electronics prod-
ucts. There are, for example, specif-
ic questions on the troubleshooting
and servicing of televisions and
VCRs, and the operation of applic-
able service test instruments.

sIndustrial—The questions
cover DC and AC power supplies.
transducers, sensors, switches, differ-
ential amplifiers, logic circuits, ana-
log and digital circuitry, micro-
processors and computer systems,
and circuit analysis and trou-
bleshooting of industrial electronic
systems.

*Medical—The questions cover
the principles of electrical safety.
basic circuitry, the operation of
electronic test instruments, teleme-
fry, and the calibration of typical
biomedical Instrumentation.

*Radar—The questions cover
both pulse and continuous-wave
radar operation, radar fransmitters
and receivers, CRT display systems,

radar power supplies, antennas, and
the principles of fransmission lines.

*Video—The questions cover
the basics of video, knowledge of
NTSC standards, test-signal genera-
tion, the principals of video tape
recording, VCR tape-drive mecha-
nisms, camcorders, TV cameras
and monitors, and the micro-
processor as it applies to video.

ISCET is also in the process of
developing specialized endorse-
ments to the Journeyman Options
that signify advanced expertise in
a specific field. Endorsements
presently available are VCR and
Camera, Camcorder, 8mm,
Endorsements will soon be avail-
able for Monitors, Data communi-
cations, FAX, and Cellular.

CAT Testing. CAT (Certified
Appliance Technician) testing
opens a whole new field for the
trained and cerfified technician.
Whether it’s a microwave oven,
washing machine, dishwasher, or air
conditioner, it's likely to include
electronic circuits—perhaps even a
microcontroller. The appliance ser-
vice technician who service that
equipment must learn about elec-
tfronics as well as learning how to
make the electrical and mechani-
cal repairs they have traditionally
made.

The Certified Appliance Tech-
nician examination is independent
of the CET Associate or Journey-
man certifications, How-ever, just as
for the Journeyman CET option, four
years of practical, hands-on experi-
ence are required. The CAT exami-
nation consists of 100 multiple-
choice questions on such subjects
as electrical circuits and compo-
nents. basic electronics, and the
operating principles and repair
practices for appliances such as
refrigerators, ranges, ovens, dish-
washers, and frash compactors.
Appliance fechnicians who pass the
ISCET CAT are eligible to join ISCET.

FCC Testing. ISCET test adminis-
trators can give tests covering FCC
elements 1, 3, 5 6, 7, 8 and 9.
Element 1 is Basic Radio Law and
Operating practice. Element 3 is
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Electronic  Fundamentals and
Techniques Required to Adjust,
Repair, and Maintain  Radio
Transmitters and Receivers. By pass-
ing both of those tests, the candi-
date will qualify for an FCC General
Radiotelephone License.

The total gamut of FCC license

exams include tests needed for a

First Class Radiotelegraph
Operator’'s Certificate (Telegraphy
Elements 3 and 4 and wriften
Elements 1, 5, and 6). Second Class
Radiotelegraph Operator’'s Certifi-
cate (Telegraphy Elements 1 and 2
and written Elements 1 and 5), Third
Class Radiotelegraph Operator’s
Certificate (Telegraphy Elements 1
and 2 and Written Elements 1 and
5), General Radiotelephone

License (Written Elements 1 and 3),
Marine Radio Operator Permit
(Written Element 1), GMDSS (Globall
Maritime Distress and Safety
Systems) Radio Operator’s License
(Written Elements 1 and 7), and
GMDSS Radio Maintainer's License
(Written Elements 1, 3 and 9).

The FCC released its first ques-
tfion pool to examiners on
September 6, 1993. The first techni-
cian to be FCC certified by ISCET on
September 16, 1993 was Antonio C.
Gomez of Santa Isabel, Puerto Rico.
All FCC Question Pools were
upgraded at the beginning of 1995.

In The Beginning. ISCET was
founded in 1970 by a committee of
Certified Electronics Technicians,

Their main purpose was to foster
respect and recognition for their
profession. By maintaining the rigor-
ous standards of its certification
program, ISCET can identify and
recognize highly skilled and knowl-
edgeable technicians. Member-
ship is open only to those techni-
cians who have passed the
Journeyman CET exam, the CAT
exam, or the Associate CET exam.
In addition tfo receiving regular
newsletters and magazines, mem-
bers are informed about ISCET-
sponsored conventions and techni-
cal-training seminars. Members also
receive frequent updates on new
technology, an annual directory of
industry information, and many
other valuable benefits available




Geraid Heyn, CET, CA
132 Blueberry

Gwinn, Ml 49841
(906) 346-6396

(906) 277-2926

Waiter Reilly, Ili, CET, CA
5355 Wildoak

E Lansing, MI 48823-7201
(517) 485-1737

Fax (517) 485-9555

John Thennes, CET, CA
2102 10th Ave S
Escanaba. MI 49829
(906) 786-1413

Larry Geissler, CET, CA
3706 Chambersburg
Duluth, MN 55811
(218) 722-9356

Micheile A. Stein, CA
Moberly Area Vo Tech
1625 Gratz Brown
Moberly, MO 65270
{816) 269-2690

William Tharp, CET, CA
Grand River Tech Sch

1200 Fair

Chillicothe, MO 64601
Grtech@vax2.rain.gen.mo.us
(816) 646-3414

Marion Denny, CET, CA
Rapid TV/Elect Repair
1909-6th St

Meridan, MS 39301
(601) 485-8451

Fax (601) 485-2102

Joseph Sloop, CET, CA
Surry Comm Colig
Dobson, NC 27017
(910) 386-8121 ext. 301

Earl Fosler, CET, CA
Rt. 2 Box D

Mitford, NE 68405
erfosler@sccm.cc.ne.us
(402) 761-8266

Fax (402) 761-2324

Anthony Baratta, CET, CA
RETS Inst

103 Park Ave

Nutley, NJ 07110

(201) 661-0600 ext. 30

Fred Freeman, Jr., CA
550 Tabany Ave
Henderson, NV 83015
(702) 564-9163

Gregory Reiber, CET, CA
9553 Bantry Rd

Brewerton, NY 13029-€543
(315) 668-9936

David Law, CET, CA
Alfred St Collg

221 Brown Hall
Alfred. NY 14802
Lawd!@asc.edu
(607) 587-3468
(716) 593-4091

Fax (607) 587-3291

Larry Steckler, EHF, CET,
CA

Gernsback Publications Inc.
500 Bi-County Blvd
Farmingdale, NY 11735
lartronics@aol.com

(516) 293-3000, ext. 2C1

Carl Meyer, CET, CA

11 Hemlock Dr

Waest Seneca, NY 14224
(716) 835-6664

Christina Estrada, CA
Gernsback Publications Inc.
500 Bi-County Bivd
Farmingdale, NY 11735
(516) 293-3000, ext. 209

Hubert West, CET, CA

20 Schuyler St

Lake George, NY 12845
Hwest789@concentric.net
(518) 668-9285

Lawrence Delonais, CET, CA
NEC

1660 Martin Rd

Mogadore, OH 44260

{330) 923-9959

Joseph Carney, lll, CET, CA
Matthus Diagnosi 1
35888 Center Ridge FRd

N Ridgeville, OH 44038
JoeCarney@aol.com

{216) 327-2585

Fax (216) 327-7286

only to members. ISCET members

VOLUNTEER EXAMINERS

James Shambow, CET, CA
ITTES

6035 NE 78th Ct

Portland, OR 97218-2854
(503) 255-6500

William Margut, CA

Elect Inst

19 Jamesway Plaza
Middietown, PA 17057-4851
(717) 944-2731

Gene Hedgepeth, CET, CA,
CMAT

Techtronics Svcs

2165 Alberdeen Rd
Moutaintop, PA 18707-3059
(717) 868-6566

Fax (717) 868-3444

Thomas Gaudielio, CET, CA
Chi inst (RETS Campus)

W Chester Pike/Malin Rd
Broomal, PA 13008
Tomg@Iinet.net

(610) 353-7630

Thomas Plant, CET, CA
ETG of Rhode Isl

29 Dean St

Pawtucket, Rl 02861
(401) 725-8719

Stanley Salter, CET, CA
Stan Salter Music Svc
826 Bay Blossom
Sumter, SC 29150
(803) 469-3022

Harry McCall, CET, CA
280 OId Farris Bridge Rd
Greenvilie, SC 29611
(864) 294-0280

Don Multerer. CET, CA
Sencore Inc

3200 Sencore Dr
Sioux Falls, SD 57107
(605) 339-0100

Gordon Osthus, CA

. Lake Area Tech Inst

Box 730
Watertown, SD 57201
{605) 882-5284

ticing

technicians.

Wiillam Warren, CET, CSM,
CA

Warren Elect Syc

2540 Sutherland Ave
Knoxville, TN 37919
WSWARREN®@aol.com
(423) 546-1128

Ronaid Rackiey, CET, CA
TN Inst of Elect

3203 Tazewell Pike
Knoxville, TN 37918-2530
(423) 688-9422

Fax (423) 688-2419

Arthur Ruppert, CET, CA
30217 St Andrews
Georgetown, TX 78628
(512) 863-9157

James Harris, CET, CA
1505 Tanglewood Dr
Harker Hts, TX 76548
Harrisj@hood-
emh3.army.mil

(817) 698-2331

(817) 526-1257

Gerald Martin, CET, CA
tucent Technologies
107 W Nakoma

San Antonio, TX 78216
glmartin@lucent.com
(210) 527-3347

Fax (210) 527-3343

Gordon Davis, CA
6934 Drowsy Pine
Houston, TX 77092
(713) 462-8764

Tom Underwood, CET, CA
Tomtronics Inc

10424 Remington Ln
Dallas, TX 75229
Tomund@aol.com

(214) 357-0644

John Weaver, CA

3334 Nonesuch Rd
Abilene, TX 79606-1924
Jweaver@tstc.edu
(915) 698-5785

Earl Hines, CET, CA
1710 Lamar Lot#2
Sweetwater, TX 79556
Ehines@selib.tstc.edu
(915) 235-1849

Responsible

Dickie Lide, CET, CA

TX St Tech College

3801 Campus Dr, Eidg 7-05
Waco, TX 76705

(817) 867-4883

Fax {817) 867-3631

Robert Griffin, CET. CA
TCJC

5301 Campus Dr

Ft Worth, TX 7611¢
(817) 531-4529

Henry Corrie, CET, CA
1460 Cr 3413
Chandler, TX 75768
(903) 852-4140

Dick Kimberiey, CA

Salt Lake Comm Calig
4600 S Redwood F.d
Salt Lake City, UT 34130-
0808

(801) 957-4235

(801) 280-9590

Charles Spiro, CE1 CA
Lord FairFax Comm Collg
Box 47

Middietown, VA 22645
Cspiro@shentel.net
(540) 869-1120

Fax {540) 8697881

Ted Rodriquez, CET, CA
Skagit Valtey College
2405 College Way

Mt Vernon, WA 98273
Rodriquez@skagit ctc.edu
(360) 416-7757

Fax (360) 416-7843

Carl McDonald, CET, CA
417 S 6th

Sunnyside, WA 98344
{509) 837-8800

Jacob Klein, CET, CA
Northcentral Tech Colig
1000 W Campus Ave
Wausau, W1 54401

(715) 675-3331

David Bates, CET, CA
Western WI Tech College
304 N 6th St

Lacrosse, WI 54602
{608) 785-9290

exam is $50; that includes both the

Duane Busby, CET, CA
BC&D Ent

2027 Sherman Ave
Madison, Wl 53704-5934
(608) 244-0339

Jeit Paschke, CET, CA
1011 Jefferson St

New London, WI 54961
JPASC5871@aol.com
(414) 982-3641

David Nida, CA

NEC

5514 Big Tyler Rd
Cross Lanes, WV 25313
(304) 776-6290

Richard Evans, CET, CA
Box 217

Wilkenson, WV 25653
(304) 752-7267

Gary Memory, CET, CA
American Embassy-Paris
PSC-116 Rm# A314
APO AE 09777
33-1-47.53.82.55

Egon Strauss, CET, CA
V. De Obligado 2376
Buenos Aires
Argentina 1428

(541) 781-8564

Antonio M Avellanosa, CA
MPITI

Presan Bigd/Gen Luna Rd
Baguio Clty

Philippines 2600

(74) 442-8170

Fax (74) 442-6532

Jullus Bissessar, CET, CA
Quarry Vig PO.

Quarry Vig-via Siparia
Trinidad/Tobago West Ingies
(809) 649-6127

also receive access to the ISCET
Web site, which can be found at
http://www.iscet.org. At the annuadl
National  Professional  Service
Convention (NPSC), technicians
receive the latest in advanced-
technology training from knowl-
edgeable, expert instructors.

The members are also invited to
attend the annual ISCET member-
ship meetings. During NPSC, scme
members are selected to partici-
pate in ISCET's Product Service-
ability Program.

ISCET’s main function Is the
direction and administration of the
CET program, developed to mea-
sure the theoretical knowledge
and technical proficiency of prac-

industry executives recognize a
technician with CET certification as
one who possesses professional
training, experience, and compe-
tence in his specialty area.

Since its creation In 1965 by the
National Electronic Association, the
CET program has been widely rec-
ognized by technicians, Govern-
ment agencies, manufacturers,
and consumers. Many electronics
companies encourage their tech:-
nicians fo cualify for ISCET certifica-
tion-and some even require it
Almost fechnicians have proven
their ability by earning the coveted
ISCET certification.

Exam Fees. The fee for the CET

Associate exam and one
Journeyman option. The fee for the
Associate exam is $30. If the
Journeyman option is taken sepa-
rately from the Associate exam, the
fee $35. The fee for the 100-ques-
tion CAT exam is $35. If a candidate
fails any of these exams, the first
retake is $15 (one test) or $25 (both
tests), following a 60-day waiting
period.

There is a different set of fees for
the FCC exams, but the minimum
fee is $25 for one session. The fee for
Element | is $25, and the fee for
Element 3 is $30. If the two exami-
nations for the General Radio-tele-
phone Operator's License are
taken in a single session, the fee is
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only $35. There are other combina-
tions of elements and fees for the
other elements. .

Preparing For An Exam. The
best way to prepare for any of
these exams is to study the avail-
able background subject material.
ISCET offers excellent, inexpensive
study materials that will help all
candidates prepare for each of its
exams. If you are at the entry level,
the Study Guide for the Associate
CET Test will give you an excellent
review for this first test. The 96-page
booklet is priced at $10. The
Software Study Guide and Practice
Test with 300 sample questions is
price at $39.95 plus $2 shipping. In
addition, ISCET offers practice tests
for most of the Journeyman options
as well as excellent review texts on
each of those options.

The FCC examinations are
assembled from questions in a pub-
lished question pool. By making the
complete question pool available,
the FCC has defined the limits of the
basic knowledge that it expects
each successful candidate to have.
The availability of the pool also
assures all persons taking the test
that there will be no nasty surprises.
A study guide and compete ques-
tion pools for Elements 1, 3, and 8 is
avaitable for $29.95 plus $3 for ship-
ping and handling costs. In addition,
self-test computer software pack-
ages are available. Not surprisingly.
being well prepared for all examina-
tions can make the difference
between passing and failing!

If, after reading this, you decide
that you would like to take the CET
CAT, or any of the FCC exams, con-

tact one of ISCET's volunteer test |

administrators listed elsewhere in
this article for details. As stated ear-
lier, the exams are scheduled for
the week of April 20 through April
26. For additional information, or to
obtain an order form listing all of
the available guidance and help
materials, contact ISCET directly at
2708 West Berry St., Fort Worth, TX
76109; Tel: 817-921-9101, FAX 817-
921-3741.

See you at Testing Week 97, and
on Electronics Technicians Day! m

LAND WARRIOR
(continued from page 44)

separate, hand-held QWERTY key-
board. The C/RS can capture and
transmit still-frame video.

At the heart of the Land Warrior
is the Software System. This provides
navigation, digitized map display,
location databases, laser detec-
fion and warning. command and
control, fire control, and communi-
cations capabilities.

Finally there is the Weapon
Subsytem featuring a modified
M4/M16. The Thermal Weapon Sight
attached to the weapon can
detect targets out to 1000 meters
through fog, smoke, dust, and other
obscurants, at day or night. The
Laser Rangerfinder/Digital Compass
Assembly provides the ability to
accurately and rapidly pass off tar-
gets for indirect fire support when
linked to the computer, GPS, and
radio. Being able to view outputs of
these devices on the helmet dis-
plays means the wearer can “see”
without exposing his position.

All these electronics are pow-
ered by a non-rechargeable bat-
tery that provides 12 hours of oper-
ation. Batteries can be quickly
changed in the field where
recharging of batteries is not really
practical. However, rechargeable
batteries are used during training.
Even with all this sophistication, the
Land Warrior's weaponry  still
includes a bayonet.

With the Land Warrior System,
soldiers will always have answers to
the questions, *“Where Am 1?2, Where
is the Enemy?,” and “Where are
other friendly troops?” n

curacr
“I've done all I can do, Mr. Slater.

It's time to pull the plug.”

DUTY CYCLE MONITOR
(Continued from page 46)

nents mounted behind the circuit
board. Drill the battery-holder mount-
ing hole, and the already scribed
board-mounting holes. install the
meter, binding posts, LED2, battery
holder, and power switch in cabinet.
ConnectR7 from the anode lead of
LED2 to one lug on the power switch.
Connect the positive lead from a 9-
volt battery “snap” connector to the
other switch lug, and the negative
lead to the cathode of LED2, using
shrink tubing on each LED lead. Cut
down the 6-inch wires on the circuit
board as short as possible for ease of
connection and installation of the
board on spacers. Connect these
leads as follows: the two signal input
leads go to the binding posts, the two
output leads go to the meter, and the
positive power lead goes to the S1/R7
lug connection, with the negative
power lead going to the cathode of
LED2. Observe proper polarity on ait
connections. install the board on the
spacers, place the battery in its hold-
er and attach the battery connector.

Calibration and Use. A very simple
and fairly accurate method of cal-
ibrating the unit is to connect the
positive-input binding post to + 5 voits
at the output of IC2. Turn on the power
and adjust frimmer potentiometer R3
for a reading of just a “hair’ over full
scale (about 101 microamps) on your
meter. (Note: Make sure that the
meter is mechanically zeroed before
calibration) That method will get you
within about 1%, but for best ac-
curacy, input a signal of about 1 to 10
kHz from a fiip-flop configured in its
“oggle” mode, and adjust R3 for a 50-
microamp or 50%-duty-cycle read-
ing. An oscilloscope or counter along
with a pulse generator could also be
used to complete this task.

To use the Duty-Cycle Monitor, input
any rectangular pulse waveform to
the binding posts observing proper
polarity and the voitage range of the
device. The pulse has to cross the 1.3-
voit threshold for proper operation.
Read the duty cycle directly in per-
centages: 100 microamperes equal a
100% duty cycle. The input is fully pro-
tected for reverse-polarity and over-
voltage conditions. n
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BUILD A

C-MOTOR

CONTROLLER)

Vary the speed of

a DC motor, the right way, with this simple circuit.

veryone who reads this maga-
Ezine probably played with DC

motors as a kid; they were just
too fascinating to throw away like
other broken appliances. Motors are
magical-—connect a battery and
away they go. Controlling their speed,
though, is a bit frickier.

While | had a nice collection of
motors going by the age of 10, | never
had an electronic speed controller.
The best | could come up with at the
fime was a wire-wound pistol-grip
speed controller from an old slot-car
set. | actually built my own “radio con-
trol” car, which contained two motors,
using that very same speed controller.

Back then | connected a rack-and-
pinion steering mechanism, that |
made from the geared-down starter
motor taken from a defunct Visible V8
Engine model, to the chassis of an old
Cox car, which had steerable front
wheels. With the Cox car’s original rear
wheels removed (they came off with
the engine/tranny combo, which nev-
er lasted more than a few hours), |
installed a new motor/gearbox/rear-
wheel package made from Capsela
pieces. A long, four-conductor wire
then let me drive the car forward and
reverse in variable speed, and make
left and right turns, all with a controlier
box that | made from a couple of
power-reversing switches and the

BY MARC SPIWAK

slot-car power supply. Sure the car
was tethered to the controller, but |
had made it myself. It was a lot of fun
to play with, and it didn't cost me any-
thing. | guess that’s why | got into elec-
tric radio-control cars once | was
earning enough money to afford
them! But | digress.

Still, DC motors are used in many
different devices—pretty much any-
thing that moves. And one of the main
design consideration problems is

controlling the speed of a motor. Sim-
ple resistive speed controllers can be
used, but these waste a lot of energy
in the form of heat. In addition, its not
easy to precisely control the speed of
a motor with such a simple type of
controller.

The best kind of speed controller is
an electronic one—a device that
basically chops up the DC power and
feeds it to the motor in a pulsed form.
Very little power is wasted, and none
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Fig. 1. Here’s the schematic for the DC-Motor Speed Controller. At its heart is a 555
timer circuit, which oscillates at a frequency determined by capacitor CI and

potentiometer Rl .
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Fig. 2. You can make your own PC board for the Speed Controller using this foil

parttern. It is shown full size.

o

HEATSINK*

“SEE TEXT —

Fig. 3. If you're building the circuit on a PC board, use this parts-placement diagram

as a guide.

of it is simply burned up across a re-
sistor. The power output from such an
electronic speed controlier is
basically a squarewave with a varia-
ble duty cycle. The more time the volt-
age output stays high, the higher the
average voltage thats fed to the
motor. The higher the voltage, the
faster the motor spins. Conversely, the
less time that the squarewave output
stays high, the lower the average volt-
age and the slower the motor runs.
The DC-Motor Speed Confrollerde-
scribed in this arficle is just such a de-
vice, which gives an approximate 5%
to 98% control range of a motor. You

can build the simple circuit in an hour
or so from parts you probably have
lurking in your junk box. If you don't
have a good collection of parts, how-
ever, don’t worry. There's a kit available
from the source mentioned in the
Parts List that includes a PC board and
a nice big motor, plus all the neces-
sary parts. All you have to provide
then, besides some solder and tools, is
a 12-volt battery or power supply.

Circuit Description. The schematic
for the Speed Controller is shown in
Fig. 1. The circuit is centered around a
555 timer circuit that runs at a fre-

PARTS LIST FOR THE
DC-MOTOR SPEED
CONTROLLER

SEMICONDUCTORS

IC1—533 timer, integrated circuit

O1—IRFZ22 MOSFET or equivalent

D1, D2—INYI4 or 1N4148 silicon
diode

D3—3-ampere, 300-volt diode

LED1—Light-emitting diode, any
color

RESISTORS

(Al fized resistors are Ya-watt, 3%
umits.)

R1—100),000-0hm potentiometer

R2, R4—1000-0hm

R3—9-phm

R5—470-shm

ADDMTIONAL PARTS AND
MATERIALS

Cl1, C2, C4—0.1-uF, ceramic-disc
capacitor

C3—10- to 15-pF, 50-WVDC,
electrolytic capacitor

MOT1—12-voit DC hobby motor

S1—2P3T switch

S2—SPDT switch

Printed-circuit materials, 12-volt
battery pack or power supply, heat
sink for MOSFET ()1, hardware,
wire, solder, etc.

Mote: The following is available from
Marlin P Jones & Associates, Inc.
(P.O. Box 12685, Lake Park, FL
331403-0685; Tel. B0O0-652-6733):
kit for the Speed Controller (Kit #
4037-MD) including a PC board,
all companents, and a 12-volt DC
motor—%§15.95 plus 85 shipping
and handling. Florida residents
please add appropriate sales tax,

quency determined by capacitor C1
and potentiometer R1. Varying R1
changes the discharge rate of the os-
cillator circuit and the output signal at
pin 3. That output turns power MOSFET
Q1 on an off, thereby supplying power
to the motor (MOT1). As hinted at ear-
lier, the longer the MOSFET is turned
on, the higher the average DC volt-
age applied to the motor, and the
faster it will run.

The circuit requires a 12-volt battery
pack or power supply that can supply
up to 10 amperes (depending on
what you are going to use it for).
Switch S2 applies power to the circuit
and light-emitting diode LED1 indi-
cates when power is turned on. The
other switch, $1, toggles the polarity of
the power applied to the motor, thus

so1uono8|3 Jejndod /661 Aew

(3]
~



May 1997, Popular Electronics

&

re—————===T
ﬂ You can Build Gadgets! :

Here are 3 reasons why!
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Getting Started D STARTED IN I

n
Practical Electronics

PRACTICAL I
ELECTRONICS$5.95
If you are looking into I
launching an exciting
hobby activity, this text
provides minimum es-
sentials for the builder
and 30 easy-to-build fun
projects every experi-
menter should toy with. Printed-circuit board
designs are inciuded to give your project a pro- I
fessional appearance.

D BP349— o Pralcﬂcal
PRACTICAL OPTO- ot
ELECTRONIC o

PROJECTS $5.95

I1f you shun opto-elec-
tronic projects for lack of
knowledge, this is the
book for you. A bit of in-
troductory theory comes
first and then a number
of practical projects
which utilize a range of opto devices, from a fil-
ament bulb to modern infrared sensors and emit-
ters—all are easy to build.

Practical Electronic
Music Projects

D BP363—
PRACTICAL

ELECTRONIC

MUSIC PROJECTS

....................... $5.95
The text contains a good- I
ly number of practical
music projects most often I
requested by musicians.
All the projects are rela- I
tively low-in-cost to build
and all use standard, readily-available compo-
nents that you can buy. The project categories
are guitar, general music and MIDI.
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HEATSINK

METAL SIDE
up

Fd
PC BOARD

SPACERS

Fig. 4. The heatsink mounts above MOSFET QI on spacers with QI bent over forward.

changing its direction of rotation be-
tween forward and reverse.

Construction. If you're building the
circuit from scratch, and would like to
use a printed-circuit board, you can
make your own from the foil pattern
provided in Fig. 2. You can also ordera
board as part of the kit mentioned
earlier. Otherwise, you can build the
circuit on a piece of perforated con-
struction board and use point-fo-
point wiring.

If you're going the PC-board route
use the parts-placement diagram
shown in Fig. 3 as a guide when as-
sembling the circuit. Solder the parts
to the board basically in size order,
starting with the fixed resistors. The 555
timer IC, diodes. and capacitor C3
must be mounted with the indicated
proper polarity. Solder the motor
leads to the board before installing
switch $1 or else they will be difficult to
insert, All leads should be fairly heavy
gauge and capable of handling 10
amperes, simply because the circuit is
capable of supplying it. The polarity of
the motor leads isn't really all that im-
portant since you can reverse it with
switch $1.

The DPDT switch included with the

kit has an extra row of pins that must
be cut off for it to fit the PC board.
Position the switch for best fit before
cutting off the extra pins. Be careful of
the polarity when connecting the
power-input leads.

The MOSFET must be heatsinked.
The kit includes a heatsink that mounts
above the MOSFET on spacers, with
the MOSFET bent over forward as
shown in Fig. 4. If you're building from
scratch, just use any decent-sized
heat sink that fits the MOSFET. Some
thermal grease applied to the
MOSFET tab isn't a bad idea either.
After building the circuit be sure to
check your soldering and parts
placement.

When you are sure the board is in
tip-top shape, you can apply power. If
all goes well, the motor should start to
run and you'll be able to control the
speed of it by adjusting potentiome-
ter R1. The board is now ready to be
installed in something. Your own
model car, perhaps, or maybe some
exotic robot to be!

Wherever you use it, and most im-
portant when using batteries, the cir-
cuitis going to save as much power as
possible. That translates into more run
time! [ |




Ham Radio

Going for Gigahertz

Many readers are familiar with the
Mini-Circuits MAR-x devices (they
have been covered in this column in the
past). Those devices are monolithic
microwave integrated circuits (MMIC)
that work over frequency ranges of DC
to 1000 MHz or DC to 2000 MHz,
depending on the model.

Now Mini-Circuits has expanded
their MMIC line with a new series that
works to 3 gigahertz (GHz), 4 GHz, 6
GHz, or 8 GHz, depending on the type
number. The series is called the ERA-
x amplifiers, where “x” indicates the
specific device. For those who came in
late, 1 GHz is 1000 MHz, so 8 GHz is
8000 MHz!

ERA-x

Figure 1 shows a greatly blown up
view of the ERA-x package. The actu-
al size of the plastic package is about
the size of the MAR-x package, or
about 2-3 mm, but the leads are only
about two thirds as long. Also, while
the type number can be detected by
the color of the dot that indicates lead
1, on the ERA-x they are all red.

One aspect of the MMIC type of
device is that the internal circuitry sets
the input and output impedances.
While most RF devices have a natural
input or output impedance that is any-
thing but the standard RF system
impedance of 50 ohms, the MMIC
devices, including both MAR-x and
ERA-x devices, have inherent 50-ohm
input and 50-ohm output impedances.
As a result, these devices can be used
as “drop-in” amplifiers over their entire
range of frequency.

Note that there are two ground
leads on the ERA-x devices. You must
use both grounds. The reason why
they do this on RF devices is to pre-
vent lead inductance from causing
ground loop problems. A pair of paral-
lel ground leads effectively reduces
the apparent lead inductance.

Figure 2 shows the standard circuit
for both ERA-x and MAR-x devices.
Note that the DC power is applied to
the device through the output terminal
(pin 3), rather than through any special

COLOR DOT
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Fig. 1. The package for an ERA-x device is
smaller than a MAR-x package, but otherwise
similar.

DC terminal. The +5 VDC voltage
required at pin 3 by the ERA-x devices
(MAR-x devices may use either +5
VDC or +3.5 VDC, depending on type)
is derived through the bias resistor,
R1. The value of R1 depends on the
value of current required by the ERA-x
device, which is dependent on the
type. The value for each ampilifier can
be found on the Mini-Circuits spec
sheet for the ERA-x devices (see
below for details on how to contact
them). Let's suppose, for the sake of
example, that the desired current is 40
mA (0.040 A). The resistor, R1, must
drop V+ to +5 VDC at the desired cur-
rent level, so by Ohm’s law, and
assuming V+ = 9 VDC:

R1 = ((V4)-V1)l = (9vDC-
5VDC)/0.040 = 4/0.040 = 100 ohms

The value of R1 will be different for
other devices, so please check the
spec sheet for the device that you
want to use. Table 1 lists some of the
devices that are available.

JOSEPH J. CARR, K4IPV

The RF choke (L1) in Fig. 2 is
optional, and sometimes causes prob-
lems in wideband amplifiers. If the
choke is self-resonant at a frequency
that is within the amplifier's capability,
then the amplifier might oscillate. For
VHF/UHF and up, it is recommended
that you use a ferrite bead slipped over
a short (0.25 to 0.50 inch) length of 22-
gauge solid hook-up wire. Suitable fer-
rite beads can be obtained from
sources that also sell toroid cores.

The DC blocking capacitors, C1 and
C2, set the lower end of the frequency
response curve. Generally, you will use
0.1 pF for the lowest frequencies (<1
MHz), 0.01 pF for 10 MHz, 0.001 pF for
100 MHz, 100 pF for 500 MHz, and 10
pF for above 500 MHz. For frequencies
above about 200 MHz, don't use
ceramic-disc capacitors because they
tend to have a self-resonant frequency
that is set by the lead inductance. For
those frequencies use surface-mount
“chip” capacitors. Below 200 MHz, how-
ever, quality ceramic-disc units should
work fine.

As mentioned earlier, Table 1 shows
some of the devices in the ERA-x line.
Note that surface mount versions are
also available, and are indicated by an
“SM” on the end of the part number
(e.g. an ERA4 is “ERA-4SM" in sur-
face-mount packaging).

The ERA-x devices, like the MAR-x
devices, can be used for frequencies
from near-DC to the maximum fre-
quency for the device. Keep in mind,
however, that not all capacitors (for C1
and C2) are created equal. If you want
to have a low-end frequency of around
100 MHz, then a 0.001-pF ceramic-
disc capacitor will do nicely at that fre-
quency, but will fall off in performance
(or cause problems) at some frequen-

TABLE 1
Type Galn -1 dB Comp. TOIP NF Freq. (GHz)
ERA 11.6dB 13 dBm 26 dBm 7dB ;|
ERA-Z . 1404dB ¢+ 14 dBm 27 dBm 6 dB 8
ERA-3 20.2 dB 11 dBm 23 dBm 4.5dB 3
ERA-4 11 dB 18.1 dBm 36 dBm 52 dB 4
ERA-5 16 dB 18.6 dBm 36 dBm 4 dB 4
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cy above 200 MHz because of self-
resonance. And those 0.01-uF and
0.1-uF capacitors used at lower fre-
quencies might look more like blocks
of wood than capacitors to GHz-level
frequencies. Make sure the capacitor
you select works over the entire range.

The DC decoupling capacitor, C3,
is nominally set at 0.1 wF, but at high-
er frequencies a value similar to C1
and C2 can be used. In some cases, it
is wise to use two capacitors for C3,
one being a 0.1-pF unit and the other
being a 100-pF chip capacitor for the
higher frequencies.

Mini-Circuits can be contacted via
mail at P.O. Box 350166, Brooklyn, NY,
11235-0003; via phone at 718-934-
4500; via FAX at 718-332-4661; or on
the Internet at http://www.minicir-
cuits.com. Their WWW site allows you
to download a complete spec sheet for
the ERA-x devices. While you are at
the Mini-Circuits website, also down-
load the spec sheets for the POS-x
series of RF voltage-controlled oscilla-
tors.

11-METERS

In this column and elsewhere | have
told you that hams lost the 11-meter
“ham band” to CBers back in 1957.
That's not quite right. A friend at ARRL
headquarters (225 Main Street,
Newington, CT, 06111; e-mail
hg@arrl.org) wrote and reminded me
that 11-meters was never a ham band.
Hams were allowed to operate on the
27 MHz 11-meter band, but only on a
shared basis. It was a multi-use band
for scientific, industrial, and other
devices. Early medical diathermy and
industrial-induction heating equipment
operated (at high power levels!) on the
11-meter band.

My own 11-meter experience was
on CB in the late 1950’s to mid-1960’s
(I got off when it got popular), and
medical diathermy noise chewed up a
lot of spectrum space on that band.
Driving by certain doctors’ offices
(even many blocks away), or near a
hospital, causes a raucous raw inter-
ference (caused by the fact that med-
ical diathermy tended to operate using
unfiltered pulsating DC on the anodes
of the power amplifiers). Fortunately,
medical diathermy went into the UHF
band a long time ago.

Even though it wasn't a “ham
band,” we did have a “Save Eleven’
contest back in 1956 or 1957. Of
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Fig. 2. Here's a circuit for ERA-x and MAR-x
devices. See text for component values.

course, a lot of hams disdained CBers,
but in the earliest of the early days a
few of us in Bruno Paras’ electronics
shop class at Washington-Lee High
School (Arlington, VA) converted a few
BC-603/BC-604 military transmitters
and receivers for CB use.

Indeed, early in World War Il hams
who were experimenting with what
was then called “UHF” (everything
above 25 MHz) heard German lan-
guage voices on 11-meters. They
reported it to the FBI, who found out
that the 5-watt transmitters in
Rommel's Afrika Korp panzers were
skipping into Massachusetts quite eas-
ily from North Africa.

OTHER STUFF

A long period of illness in 1994-
1995 kind of crimped my book writing,
but now there are several new ones on
the market that may interest readers of
this column. Butterworth-Heinemann,
a British publisher that also operates in
the USA from Newton, MA, just pub-
lished Microwave and Wireless
Communications Technology. It con-
tains a lot of stuff about microwave
devices and systems. TAB/McGraw-
Hill just published Secrets of RF Circuit
Design-2nd Edition, and Technician’s
Guide to DC Power Supplies.

Butterworth-Heinemann also pub-
lished my books Linear Integrated
Circuits and Designer’s Guide to
Applications of Linear ICs in United
Kingdom, but they should be available
in the USA soon. Search for the vari-
ous B-H web sites by typing
“Butterworth-Heinemann” into your
favorite web search engine.

| can be reached by snail mail at
P.O. Box 1099, Falls Church, VA,
22041, or by e-mail at carrjj@aol.com. |
appreciate your mail or e-mail, and
much of what | hear from you winds up
in this column. It is, after all is said and
done, my goal to be of service to you.ll
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Go back to antiquity and build the
radios that your grandfather built.
Build the "Quaker Oats" type rig.
wind coils that work and make it
look like the 1920's! Only $10.95
plus $4.00 for shipping and han-
diing. Claggk inc., P.O. Box 4099,
Farmingdale, NY 11735. USA
Funds ONLY! USA and Canada—
no foreign orders. Aliow 6-8 weeks
for delivery. MAOQ1t

SILICON-CONTROLLED
RECTIFIER PROJECTS
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smoke- alarm system, a re
mote-control garage-door open
er, and a high-tech light dimmer
that uses the output from your stereo to modu-
late the intensity of your lights. And then there
are 20 more. To order—ask for book 1586T,
and include your check for $12.95 (includes
s&h) in US and Canada, and order from —
Electronic Technology Today Inc., P.O. Box
240, Massapequa Park, NY 11762-0240. US
funds only, use US bank check or International
money order. Allow 6-8 weeks for delivery.
MAO9

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS

#166—By Hugo Gernsback. N e
Here is a collection of 21 April
Fools Articles, reprinted from : ‘ 5'
the pages of the magazines

they appeared in, as a 74- |‘{
page, 8% x 11-inch book. :
The stories were written be- "

tween 1933 and 1964. Some § _—
of the devices actually exist ﬁJ.'
today. Others are just around the corner. All
are fun and almost possible. Stories include the
Cordless Radio Iron, The Visi-Talkie, Electron-
ic Razor, 30-Day LP Record, Teleyeglasses and
even Electronic Brain Servicing. Get your copy
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Circuit CIRcus

Junkbox Goodies

elcome back, circuiteers. This
month we're going to stir the
pot and pull out a number of simple cir-
cuits that you might be able to put to
use in a present or upcoming project.
As you might have guessed from
the title of this column, a good junktox
should have the majority of the parts
needed for the goodies included here.
So warm up your soldering iron, and
let's get started.

T

16-18V BR1
1A
S1
F1
5V
110
VAC NICAD
BATTERY
4|-—--.y.
v b ok
1K
Q1 g™ 1/2-WATT T
2N3055 | )
1N4002
1N4002 l
R2 D3
22Q 1N4002 |
=

Fig. 1. This constant-current circuit can
recharge 1.5- to 12-volt nicad batteries.

PARTS LIST FOR THE
NICAD CHARGER (Fig. 1)

SEMICONDUCTORS

C1—aN3055 NPN power tranzistor
BR1—1-ampere full-wave bridge rectifiar
[H-D3—1N4002 silicon diode

ADDITIONAL PARTS AND MATERIALS
R1—1000-ohm, 'o-watt, 5% resistor

R2—22-ohm, Y walt, 5% resistor
C1—B00-uF  35-WVDC, electrolytic
tapacior

T1—16- to 18-volt, 1-ampere transformer
S1—3PET toggle switch
F{—0.5-ampera fuse

AC line cord with plug, wire, scider, etc.

NICAD CHARGER

Our first entry, see Fig. 1, features a
few inexpensive components connect-
ed together to form a useful nicad-bat-
tery charger circuit. The charger is a
constant-current circuit that can re-
energize nicad batteries with voltages
as high as 12 volts.

Diodes D1-D3 operate as a low-
voltage Zener, setting Q1's base at a
2-volt reference level. Resistor R2's
value sets the constant-current charg-
ing rate. With a 22-ohm resistor used,
the current is close to 50 ma. A 10-
ohm resistor will raise the charging
rate to around 100 ma.

Most nicads can safely be charged
at a rate equal to ten percent of their
discharge rating. A battery with a one-
amp rating should have no trouble tak-
ing a 100-ma charging current. If
possible, check the manufacturer’s
specifications and foliow their charging
data.

S
i
R1 Q1
1K 2N3055
315V |

bl
12v
1-3A

Fig. 2. Discharge nicad batteries with this cir-
cuit to help them “remember” what charge
they're supposed to hold.

PARTS LIST FOR THE
NICAD DISCHARGER (Fig. 2)

01—2M3055 NPN pawear fransistor
R1-=1000-0hm potentiometer
[1—12-valt, 1 to 3-ampere auto lamp
Wire, soider, gtc.

NICAD DISCHARGER

Our next circuit (see Fig. 2) is
designed to discharge nicad batteries.
Nicads can often develop a discharge
memory and become “lazy.” This basi-
cally means that they will not supply
their rated output. Sometimes it helps

By CHARLES D. RAKES

to zap such a lazy nicad at a safe dis-
charge rate and recharge it again. In
some cases this will turn the battery
around and make it useful again.
Facing the expense of replacing a bat-
tery makes it worth trying this rejuve-
nation trick. (The circuit may also be
used in testing the regulation qualities
of a power supply.)

A 2N3055 power NPN transistor,
Q1, is connected in an emitter follower
circuit with an auto lamp, 11, operating
as the load resistance. A 1000-ohm
potentiometer, R1, varies the transis-
tor's base voitage and the load cur-
rent. Using the auto lamp is less
expensive than replacing it with a 20-
or 30-watt resistor.

Before connecting a battery or
power source to the circuit, it would be
a good idea to heatsink the transistor.
This is because Q1 is actually operat-
ing as a part of the load.

POWER-LATCHING
SWITCH

A power-latching circuit is shown in
Fig. 3. Here we have an SCR connect-
ed in series with a power source and
the operating circuitry. When S1 is

1 —6 00 +9-24V

I—' S2
>

A
Yy

wy ¥

TO +V
OF CIRCUIT

-0

Fig. 3. When S2 is closed and S1 is momentari-
Iy pressed, power will stay on with this latching
cireuit.

PARTS LIST FOR THE
POWER-LATCHING SWITCH

(Fig- 3}

SCH1—See text

F1—10,000-0hm, Yy-watt, 5% resistor
R2—680-ohm, 1i-wall, 5% resistor
C1=—0,05-pF, ceramic-disc capacior
S1-—Normally open pushbutton switch
S2—SPST toggle switch

Wire, solder, etc.
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momentarily closed the SCR turns on
supplying power to the connected cir-
cuit. The power remains on until the
circuit is broken.

The attached circuitry must draw
more current than the SCR’s minimum
holding current rating or the circuit will
not latch. For this reason you will need
to decide which SCR to use with your
particular circuit.

One application that comes to mind
is to use the latching switch to activate
and keep an alarm operating until it's
reset by a key switch. A tilt or mercury
switch could replace S1 for a similar
alarm application.

15-VOLT DC SUPPLY

If you need a 15-volt DC power
supply, but don’t have a 20- or 24-volt
transformer handy, then take a look at
the solution offered in Fig. 4. Here a
common 12-volt transformer is con-
nected to a two-diode, two-capacitor,
voltage-doubler circuit. The doubled
voltage is fed to a 7815 regulator, IC1,
producing a 15-volt, 1-ampere regulat-
ed power supply.

Fig. 5. This circuit takes a positive voltage and turns it “upside down” to produce a negative power

supply.

PARTS LIST FOR THE
NEGATIVE SUPPLY (Fig. 5)

SEMICONDUCTORS

IC1—4011 quad two-input NawD gate,
integrated circuit

CH—2N33904 NPN transistor

Q2—2MN3905 PNP transisior

D1, D2—1MN40062 silican diode

ADDITIONAL PARTS AND MATERIALS

R1—47 000-chm, 1-watt, 5% resistor

C1—0:1-pF ceramic-disc capacitor

C2, C3--4T-uF, 35-WVDC, electralytic
capacitor

Wira, solder, etc.

12v D1
A 1N4002 N
— @+15V
25A 1 = 5
117 c1 c3
VAC 1"“002 1000 G 1
1l N . GND
—e | TE
c2
1000 = J_.—

Fig. 4. If you need a 15-volt DC power supply, but don't have a 20- or 24-volt transformer handy,

try this circuit.

PARTS LIST FOR THE
15-VOLT DC SUPPLY (Fig. 4)

IG1—T815 voltage regulator. inegrated
circuit

D1-DE=1N4002 silicon dln-dr:z

G4, G2—1000-pF, 35-WVDC, electrolytic
capacitor

C3==0.1-uF, ceramic-disc capacitor

T1—12-valt, 1-ampere, franzformer

F1-—=-ampere fuse

51—5PST switch

AL line cord with plug, wire, solder, etc.

Most any 12-volt transformer will
work for T1 as long as its current rating
is at least 1 ampere. Larger-value filter
capacitors may be used but must match
each other in value.

NEGATIVE SUPPLY

The circuit shown in Fig. 5 takes a

positive voltage and turns it upside

down to produce a negative power
supply. This circuit will easily find an
application on your workbench, as
many op-amps and other circuits
require a negative voltage to operate
properly. Best of all, only one IC, two
transistors, two diodes, one resistor,
and three capacitors form this simple
low-cost circuit that solves the nega-
tive-voltage problem.

Gates IC1-a and IC1-b of a 4011
quad two-input NAND gate are connect-
ed in an audio-frequency oscillator cir-
cuit. The squarewave output at pin 4 of
IC1-b drives the two remaining gates,
IC1-c and IC1-d. Then, the output at
pins 10 and 11 of those latter two
gates drives transistors Q1 and Q2.

The output at the transistors’ emit-
ters connect to a two-diode voltage-
doubler circuit that produces a

negative output. As you can see in the
schematic, this negative output volt-
age will be slightly lower than the pos-
itive supply voltage.

ISOLATED SUPPLY

In some circuits a separate power
source is necessary to help isolate one
sensitive circuit from interfering with
another. The circuit shown in Fig. 6
generates just such an isolated posi-

tive power source.
—a 4615V
+
c3
47

+8-20V
OUTPUT

B

D1
1N4002  1N4002 Igg

Fig. 6. If you need a separate power source to
isolate one sensitive circuit from interfering
with another, build this circuit.

PARTS LIST FOR THE
ISOLATED SUPPLY (Fig. 6)

1C1—558 timer, integrated circuit

1, D2—1N4002 silicon diode

F1-—27,000-chnt, 1r-walt, 5% resistor

C1-C3-47-uF 35-WVDC, alactrnlﬁig
capacitor

Ca—0.0015-pF Mylar or s:mlla.r capacitor

Wire, soldar, atc.

A 555 timer, IC1, is connected in an
audio-oscillator circuit with R1 and C4
setting the operating frequency. A
squarewave output is fed from pin 3 of
IC1 to the input of a dual-diode volit-
age-doubler circuit. The DC output can
supply several milliamperes of current
to an isolated circuit.



LED POLARITY TESTER

Our next entry, see Fig. 7, is a cir-
cuit for testing and determining the
polarity of “orphan” LEDs. A 6-volt
transformer, T1, supplies power to
operate the test circuit. Just about any
6-volt transformer will do that can sup-
ply at least 20-milliamperes of current
to the test circuitry.

R1 D1
1K 1N4002

eV
T

Fig. 7. Use this circuit to test and determine the
polarity of “orphan” LEDs.

PARTS LIST FOR THE
LED POLARITY TESTER
{Flg. 7)

17
VAC

LED—Light-emitting diode, any colar
D, DE—-1MN4002 silicon diade
R1—1000-chm, 'i,-watt, 5% resistor
T1—&-volt transtormer

AC line cord with plug, wire, sclder, &lc.

Resistor R1 limits the total test cur-
rent to a safe level that's under 10 mil-
liamperes. Without an LED connected
to the test terminals, LED1 receives
current through diode D2 on each pos-
itive cycle. On the negative cycle LED1
is protected from receiving a reverse
voltage by the blocking effect of D2.

When an LED is placed across the
test terminals as shown in the
schematic, and it is in good operating
condition, it will light during the nega-
tive half cycle. If the LED leads are
reversed, nothing happens. An open
or shorted LED will indicate so by not
giving off a glow. The circuit is obvi-
ously not designed to test IR LEDs,
because they produce no visible light.

PROPER-POLARITY
ENSURER

Our next entry (see Fig. 8) is a very
simple but useful circuit. The four-
diode bridge circuit can be used to
direct the proper polarity of a DC bat-
tery or supply to a circuit. How many
times have you said, “Oh darn!” and
had to fan the smoke away because
you accidentally reversed a battery’s
connections? If that happens to you
this circuit could be the cure.

The 1N4004 diodes indicated in the

*SEE TEXT
DC INPUT
«— (ANY POLARITY)
D1* D2*
1N4004 1N4004

1N4004

~ | -+
QUTPUT J
(SAME FOR EITHER INPUT POLARITY)

Fig. 8. With this diode bridge, incorrect battery
polarity will never harm one of your circuits
again.

PARTS LIST FOR THE
PROPER-POLARITY
ENSURER (Fig. 8)

D1-D4—1N4004 silicon diode; sea text
Wire, solder. ete.

schematic will work fine for operating
currents below the one-ampere level.
Always select diodes with a current
and voltage rating greater than your
circuit requires. We certainly don't
want the cure to become another prob-
lem.

Oh, by the way, there is one down
side to this circuit. The circuit being
supplied with power will loose about
1.2 volts of the power source because
of the diodes’ forward-voltage drop.
Keep that in mind when deciding on
what source you'll use.

+6-15V
SCR1”
TOUCH
CONTACT
- LOAD
I R
*SEE TEXT =

Fig. 9. Need an easy-to-build touch-activated
switch? You can't find a simpler one than this
one-component Circuit.

PARTS LIST FOR THE
TOUCH SWITCH {Fig. 9)

SCR1—5es text
Touch-contact material, wire, sokder, aic.

TOUCH SWITCH

Our last entry is another simple
SCR circuit, which is shown in Fig. 9.
Here we have a sensitive gate SCR
connected in series with a power

source and a load. When you touch
the contact connected to SCR1’s gate,
the thyristor turns on supplying current
to the connected load. As long as the
load current is greater than the SCR’s
holding-current rating the load will
receive power.

Any sensitive gate SCR with a cur-
rent rating suitable for the load can be
used. For example, the 2N5060 and
2N5064 types are rated at a maximum
load current of 0.8 ampere. Check
your component catalogs and you will
find a number of sensitive gate SCRs
that you can use.

Well it looks like time is running
short. So until next month, good cir-
Cuitry. [ |

KIRLIAN PHOTOGRAPHY
(continued from page 38)

around the entire Kirlian unit is well
ventilated. Then stand clear and
apply power.

You should hear a hissing sound
coming from the electrophoto-
graph stage; that’'s ozone. Soon
you'll see the paper begin to dark-
en in the vicinity of the subject’s
edges. After 30 to 60 seconds, or
when you determine the exposure
is long enough, disconnect power,
wait a few seconds, and carefully
remove the paper (you'll find that
residual static charges make the
paper stick to the glass plate).

Several exposures can be easily
made on one piece of thermal
paper, which would be incredibly
fricky with regular photographic
film. Figure 3 contains a few such
sample multi-exposures.

And that’s all there is to this Poor
Man's Kirlian Photography method.
Enjoy! [ |
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Completing Your
Greatest Hits Page

his is part three of a series on

putting HTML to practical use.
Last time we discussed the basis of all
Web hyperlinking: the anchor (A
NAME) and reference (A HREF) tags.
We'll wrap up this series by showing
you how to create basic HTML tables,
and show an image of the page in
action. We'll also draw some conclu-
sions about what we've learned, and
discuss a historical milestone reached
this issue.

HTML TABLES

The beginning of each table looks
like this:

<H3><A Name ="ShareWare
Sites”>ShareWare Sites</A></H3>
<TABLE BORDER WIDTH=50%>
<TR>

<TH>Description</TH>
<TH>URL</TH>

</TR>

The first line says that the display
will be in Heading 3 (H3) format. The
anchor tag marks where in this HTML
file the point called “ShareWare Sites”
is located. The next line specifies the
beginning of a table, where the table is
to use half the width of the browser win-
dow. You can also specify an exact
width, but I'll leave the details to you.

Line three specifies the beginning of
a row in the table. Lines four and five
specify two cells, each in the table
heading format, which is typically ren-
dered as centered, bold text in the
default font. Line six signifies the end of
the row.

Each subsequent row in the table
looks like this:

<TR>

<TD>Windows95.COM</TD>
<TD><A HREF="http://www.win-
dows95.com/'>Win95.COM</A></TD
>

</TR>

By JEFF HOLTZMANN

Create a “home" page like this for your browser. You'll learn something about the intricacies of

HTML coding, and get something useful as well.

Each TD tag specifies a table cell in
the default format: normal text, left jus-
tification. As we learned last time, the
“A HREF" tag in line three specifies an
Internet location where a document is
located. The “in-between” text, here
“Win95.COM,” is what is actually dis-
played, usually underlined and in an
alternate color.

Then we see several more table
rows; finally, we close out the table as
follows:

</TABLE>
<A HREF = “#TOP">Back</A>

Line one specifies the end of the table;
line two provides a link back to the
table of contents at the top of the page.

The rest of the file is then just a
series of similar tables, with column
one containing some descriptive text,
and column two a URL.

USING IT

The simplest way to use this page
is to put a shortcut to it on your desk-
top. Then, whenever you double-click
the icon, your browser will load the
page. Assuming your Internet dialer is
configured correctly, all you'll have to
do is click on the desired links.

You can also designate it as your
browser's “home” page, the page that
will automatically be loaded whenever
you run your browser or click the Home
button. In internet Explorer 3.0, choose
View, Options, Navigation, and specify
the page as your start page. Or you
may want to link it to the Search button
or one of the Quick Links. In any case,
you'll always be no more than a click
away from your favorite sites. In
Navigator 3.0, choose Options, General
Preferences, Appearance. Then, in
Browser Starts With, click Home Page

continued on page 66



DX Listening

Listening From Another Locale

Most of us do our listening from
one place. We quickly become

familiar with the shortwave bands as
they appear to us as we listen from our
homes. But if, for example, we shculd
move, say from New York to California,
we would find things have changed
dramatically.

We would find, perhaps, certain 3ig-

During his recent visit, he refreshed
his recollections by tuning my receiver
in my home.

“What are the differences,” | asked
him, “between listening to shortwave
radio in Brazil and the U.S., particular-
ly the DX-filled 60 meter band, the so-
called ‘tropical’ frequencies just above
and below 5,000 kHz?"

Here's a photo of Brazilian shortwave DXer Giacomo “Jack” Perolo at his listening post.

nals fade in earlier, or later. Interference
may be a problem to a greater or lesser
extent. Some SW stations that are com-
monly heard on the east coast may be
difficult, even impossible to hear, on the
west.

Imagine the differences in short-
wave reception if the comparison points
are farther apart, continents apart in
opposite hemispheres.

Recently, | was visited by a long-
time friend and expert DX listener,
Giacomo “Jack” Perolo of Sao Paulo,
Brazil. Jack once lived in the U.S. for
several years, so he has experience in
shortwave listening in Yankeeland.

(CREDITS—Bob Fraser, MA; Harold Levison, PA;
Marie Lamb, NY; Ed Newbury, NE; Benton
Owsley, CA; North American SW Association, 45
wildfiower Read, Levittown PA 19057)

“There are a number of broadcasting
stations in Brazil with relatively high
power that operate in these frequen-
cies. They broadcast for long periods
causing considerable interference.

“For instance, Radio Aparacida,
5,035 kHz. Depending on the time of
night, its strong signal will block with
interference a rather wide channel. It
will display a rather bad side splash.”

American SWLs may look with
some envy on Jack's Brazilian loca-
tion, believing that its proximity to other
Latin American countries would make
it easier to log some regional broad-
casters rarely heard here in North
America.

Not necessarily, states Jack.

“There are certain stations that |
have been trying for, unsuccessfully,

BY DON JENSEN

for some time now. Some in Colombia,
others in Nicaragua and other parts of
Central America or the Dominican
Republic, just do not come through, or
are not heard well, in Brazil, mostly
because some strong local SW station
is on the channel.” .

Another factor is the noise level
from non-man-made sources.

“| was quite surprised to read, some
time ago, that in the Amazon region of
Brazil, at every single moment, there are
more than 200 thunderstorms going on.

“So if you are, as in Sao Paulo, a
few hundred miles from that region,
you hear on your radio as static and
noise the countiess electrical dis-
charges from these storms. It is almost
like machine-gun bursts!”

North American SWLs may experi-
ence, to a lesser degree, those static
crashes during summer T-storms. But
in Brazil, a level of background noise
can be year-round.

“| remember so darned well my time
living in Milwaukee. Those cold winter
nights were so quiet for DXing. You
can turn your volume way up and real-
ly hear those weak stations without
much static at all. The signal-to-noise
ratio was very favorable, whereas at
home, you turn the gain up, the
amount of noise is just tremendous.”

Finally, Jack observes, it seems
better to tune low-frequency short-
wave stations located toward the east,
rather than to the west.

“It seems to have to do with propa-
gational factors, but from my experi-
ence it is true. And for listeners in the
U.S., and particularly in the Midwest
and West, most South American sta-
tions are to the southeast.”

In Brazil, on the other hand, SW sta-
tions in Bolivia, Peru, Ecuador,
Colombia and Central America, are
located to the north and west.

All in all, says Jack Perolo, when it
comes to tuning in the lower-powered
“tropical band” domestic shortwave sta-
tions of Latin America, the major tuning
challenges of the southern hemisphere,
Yankee SWLs may be much luckier
than they think.
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