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NEW!

Electronics Workbench Version 5 with analog,
digital and mixed A/D SPICE simulation, a full suite
of analyses and over 4,000 devices. Imports SPICE
neflists. Exports to PCB layout programs. Still the
standard for power and ease of use. Still the same
low price.

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

Check our web site at
http://www.interactiv.com
for a free demo

30-DAY MONEY-BACK GUARANTEE
VERSION 5.0 FOR WINDOWS 95/NT/3.1. Upgrades from previous versions $79.

&
Wz

INTERACTIVE

FH-

High-End Features

TRUE MIXED ANALOG/DIGITAL
FULLY INTERACTIVE SIMULATION
ANALOG ENGINE

DIGITAL ENGINE
TEMPERATURE CONTROL

PRO SCHEMATIC EDITOR
HIERARCHICAL CIRCUITS
VIRTUAL INSTRUMENTS
ON-SCREEN GRAPHS
ANALOG COMPONENTS
DIG{TAL COMPONENTS
DEVICE MODELS
MONEY-BACK GUARANTEE
TECHNICAL SUPPORT

Powerful Analyses

DC OPERATING POINT
AC FREQUENCY
TRANSIENT

FOURIER

NOISE

DISTORTION

YES
YES

SPICE 3F5, 32.BIT
NATIVE, 32.BIT
EACH DEVICE
YES

YES

YES

YES

OVER 100
OVER 200
OVER 4,000
30-DAY

FREE

YES
YES
YES
YES
YES
YES

Electronics

Waerkbench

INTERACTIVE IMAGE TECHNOLOGIES LTD., 08 Niagoro Falls Boulevard, #0648,
North Tonawanda, New York 14120-2060/ Telephone 416-977-5550

TRADEMARKS ARE PROPERTY OF THER RESPECTIVE HOLDERS. OFFER IS IN U.S, DOLLARS AND VALID ONLY IN THE
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
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adioShack has the accessories people need for all sorts of personal e ectronics. Need a case

for your cellular phone, a longer-lasting battery, a universal ramote control, &r adapter for your
portable CD player? We can provide accessories that will help you get the most enjoyment and great-
est benefit from thousands of products. No matter who made it or where you bought it—you already
know who'll get you connected. For our stoke near you, call 1-800-THE-SHACK®

[R) RadioShack.
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Editorial

Times Are A’Changin’

As we enter the Fall season we notice changes
in the weather, declining daylight hours, and
that the gentle lazy days of Summer are fading
away. We now look forward to starting new
projects, new classes, and meeting new
friends. So it is with Popular Electronics.
Those sharp-eyed readers will notice a new
name at the bottom of this editorial column.
That’s my signature! That’s my picture!

Since coming aboard earlier as an Associate

Editor, I have been working closely with my mentor, and previous Popular
Electronics editor, Julian Martin. Julian will be spending the greater part of his
time as the “gatekeeper” of our Internet Web site: www.gernsback.com, and
editing the online edition of Gernsback’s venerable publication, Poptronix,
(and, of course, be my Editorial Advisor).

What do 1 see in the future for Popular Electronics? Drawing upon my own
long-term background in electrical engineering, and an even longer time with
ham radio as well as being an avid hobbyist-builder, 1 will continue to guide
the magazine into a blend of the latest technological and scientific develop-
ments, coupled with the excitement of hands-on project building and tech-
niques. We are planning great construction articles and super features in issues
to come, and are committed to bringing you the best of them every month.

Let’s try to bring back the excitement of constructing your own project, of
first turning it on and, hopefully, achieving the realization that what you
s! Even if you are the proverbial appliance operator or “couch
potato,” not knowing which end of the soldering iron you should pick up, or
which way to point the remote control, we at Popular Electronics will at
least attempt to give you an understanding or working knowledge of the lat-
est in the new technologies.

In future issues you may notice subtle changes in the magazine, some of which
you may like and, some you may not. But let us know what you think—we can
be reached by mail, telephone, Fax, and e-mail (sorry you can’t get our beep-
er numbers!). Stop by our Web site, look for new features, get down-loadable
software, join our electronics forum, or simply catch up on the latest news in
electronics from the editorial departments as well as our reader community.

There was magic to electronics, and there still is!

AT

Ed Whitman
Managing Editor



GOODBYE BBS,
HELLO FTP

We have received numerous letters
from readers asking why they have
been unable to contact our BBS. The
Gernsback BBS officially closed on
May 1, 1997. Most of its functions have
been transferred to our Web site home
page: www.gernsback.com and ftp site:
fip.gernsback.com on the Internet. All
article-related software files formerly on
the BBS as well as all the new files can
be found on the fip site.

To find the software files for Popular
Electronics, bring up the Web site:
http://www.gernsback.com home page.
(Got a problem at this point—see note
at end). By the big “Navigation Knob”
pointer in the upper right-hand corner of
the screen, click on the Popular
Electronics /ogo and then the DOWN-
LOADS link. This will connect you to
ftp:/ftp.gernsback.com/pub. Then click

LerTeERrs

on the PE link to view all the current
files, their sizes and dates. These arti-
cle-related software files can now be
easily downloaded. If you look at
freadmel.txt, you can also get further
descriptions on the files in terms of the
related construction article and issue.
(Note: With some Internet servers,
a black screen may appear after enter-
ing our Web site. At the conclusion of
the initial site connections, look for the
words on the bottom of the screen
“advance the projector”. Click on this
entry and then on the links to get to our
home page. Let us know what tech-
nique works best for you!)—Editor

DX NOSTALGIA

| read with great interest the DX
Listening column in the July issue
describing the Hallicrafters S-41W(G)
receivers. | can quite directly relate to
your nostalgic comments. | also grew

up during the 1940s and was an avid
DX listener. | built a two-tube regenera-
tive receiver (it even seems that the
design came from Popular Elec-
tronics) at the age of ten. Strangely
enough, it worked the first time | turned
it on. My projects today should do so
well.

Our family receiver was a General
Electric table model. If memory serves
me correctly, it had eight or nine tubes
and was AC powered. Band selection
was via a set of pushbuttons on the top
of the cabinet. The cabinet was beau-
tifully finished wood. There was no
back cover, making it very tempting for
a curious young boy to peek in.

The receiver had no BFO, so code
transmissions came as a series of
thumps. Nonetheless, | still learned to
copy those thumps well enough to
eavesdrop on CW transmissions. Who
could have guessed that this “cast

HARDWARE
PROJECTS

Digital Worksta

tion Interface

Useful Projects * Valuable Books

PROMPT

PUBLICATIONS

BUILD
YOUR
OWN &
HOMLE

HARDWARE
PROJECTS

v O 1L

800-428-726%7

Mot

Electronic Projects
wi= 21" Century

Jows Jom e

Howard W. Sams

2647 Waterfront Parkway East Drive ¢ Indianapolis ¢ Indiana - 46214 -
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iron” knowledge of the code would
lead many years later to an amateur
radio license?

Thank you for bringing back fond
memories of a time when everything
was simpler, less complicated and
more exciting. Sometimes it seems that
the challenge is gone with today’s tech-
nological advances.

G.E.
Branson, MO

CALLING ALL FISH

| have a schematic for a sonic fish
caller. | think it could help with my fish-
ing. It asks for a waterproofed speaker.
Is there a way to waterproof a speaker
so that it will last? If so, what kind of
speaker? | was considering a sub-
woofer so it will cover quite a distance.
Thanks in advance for any help.
K.M.
via e-mail

You don't need much sound to
catch a fish. Any 2- to 3-inch speaker
will do. Even an old ear piece from a
cheap headset or an old PC speaker
will be fine. Put the speaker in a plas-
tic bag, get most of the air out of the
bag, and seal it so it is watertight. The
sound from such devices are high-fre-
quency chirps that simulate an insect
in distress. No need for a woofer
here.—Editor

HAVES & NEEDS

Thank you for printing my request
for documentation for the Eico oscillo-
scope. The response from Popular
Electronics readers has been without
equal. | have been overwhelmed with
offers and copies of the documenta-
tion. Thanks to all who responded.
John Howell
141 Leonard Lane
Midwest City, OK 73110

I have on my bench an Eico model
565 multimeter, which has a bottom
rotary switch that has one set of con-
tacts burned off. Can any of your read-
ers tell me where | can get a
replacement switch?

In another vein, | have an old copy of
Mallory Radio Service Encyclopedia,
5th Edition, which | would be glad to
send to any “Antique Buff” who might
like it for the cost of postage.

Robert A Bicknell
P.O. Box 231
Cobble Hill, BC
VOR 1L0 Canada

| am in need of a schematic for a
Rangaire intercom system installed in
the 1961 split-level home that my hus-
band and | recently bought. The sys-
tem, which consists of the main control
board with an AM/FM radio and clock
and six speakers (five of which are
two-way), doesn’t work. After many
phone calls,. | finally found someone
willing to come look at it. He ordered a
couple of RCA tubes to see if that
would work, but warned me that it
might not fix the system.

Any ideas on where | could find a
schematic? I'm willing to pay for it if
necessary. The system was made by
Roberts Manufacturing Company in
Cleburne, Texas. The manufacturing
code is 120-1, the serial number is
35929, and the model number is WR-
770. Thanks for your help.

Sheila Myers
4505 West 82nd Street
Prairie Village, KS 66208

I'm desperate for help. | have put off
writing to you for more than a month
now, confident that my skills would
overcome this problem. | was wrong.

| am looking for a parts reference for
a Lowery organ. The part in question is
a 14-pin (to 116) IC designated 991-
018813-001 or -002. It might have been
made by Motorola in the early 1970s. |
have searched through all the parts-ref-
erence manuals and guidebooks that |
could get my hands on, but | came up
empty. I'd appreciate any help.

Alex @ Q-TECH

78 Chartier
St-Sauveur, Quebec
JOR 1R4 Canada

| need a manual for Heathkit Model
1044 Battery Charger, or, at least, a cir-
cuit description and schematic with X-
ray view. Call collect: 787-842-0019 or
write to the address below. Thanks.
Ed Ortiz
582 Rambla
Ponce, P.R. 00731

Can anyone suggest where | may
purchase the infrared diode and receiv-
er combinations, such as are used in
TVs, VHS, or other home appliances?
They seem to easily function at consid-
erable distances, which is what I'm try-
ing to do. Thanks for your help.
Anthony Pozzuoli
50 Martindale Road

Clifton, NJ 07013 [ |



Train At Home
For Success

With Foley-Belsaw training,
you learn to earn

Train for a new full-time
career or part-time income

Once you've got the skills
people want and need, you'll be in-
demand and in the money! It's no
surprise that people with electron-
ic and computer training earn such
good money. Many skilled electron-
ic techs earn $20 to $25 an hour.
While computer programmers and
network techs are paid up to $35
and $45 an hour. And when these
skilled professionals go into busi-
ness for themselves, their income is
even higher — much higher.

Why are they paid so well?
Because the electronic and com-
puter fields have grown so fast, &

serious shortage of qualified techni-

cians exists. And government
statistics project this shortage to
last well into the 21st century. But
how do you get these skills? It’s

-~ ~ easy and Foley-
f;,..-m’""“’“' — Belsaw can
e a WEas show you.

VCR Cleaning, Maintenance &

Repair: Learn troubleshooting
skills for repairing and servicing VCRs
and earn up to $50 an hour.

Computer Repair,
Maintenance & Upgrade:
Service the information superhighway

as a skilled computer technician. The
computerization of America can mean
big money to you.

Computer Programming:

Skilled computer programmers
are in demand and technology is the
wave of the future. Secure your future.
Learn computer languages and
programming skills.

TV/Satellite Dish Repair:

Entertainment is big business.
Here’s your lucky break. Earn top
dollar as a skilled satellite dish
technician.

Get your high-tech
skills at home

-

Foley-Belsaw, world
leaders in home training

since 1926, can show you how to
succeed in any one of seven high-
tech fields with proven home train-
ing.

Their self-paced courses let you
train in your spare time. Step-by-
step instructions take you from the
basics through the advanced skills
that qualify you for the top paying
jobs. It even shows you how to
make extra cash as you're learning.
And you don’t need any previous
experience. Yes, you can get the
high-tech skills you need to suc-
ceed and Foley-Belsaw will back
you every step of the way.

Get the facts!
Send for a free Lifetime
Security Kit today

Get your free Lifetime Security
Kit today.The full-color materials
tell you, in detail, about the endless

PC Specialist: We'll show you

how you can master the personal
computer, at home in your spare
time.Learn word processing,
spreadsheet and data base work.

Electrician: The opportunities
are endless.As a trained commer-
cial or residential electrician your

opportunities available to you in a
high tech field. Best of all, it shows
you how, with training, you can
make these opportunities work for
you. It even explains how you can
start a business of your own.

Your first step to success starts
with getting the right information.
Just pick the money-making field
that’s right for you and mail back
the coupon below. We'll rush your
free Lifetime Security Kit immedi-
ately by first class mail! Don’t put
off what you know can’t wait. Send
for your Kit today!

Fill in and
mail coupon below or

Call Toll-Free
1-800-487-2100
to receive full
information and details
free by return mail
DO IT TODAY!

future is sure to be bright. Earn while
you learn in this fast-growing field.

Networking Specialist:

Fast-paced America depends on
efficiency. Networking specialist can
earn great money tying personal com-
puters together to make efficient
operating systems.

il ettt e |

Foley-Belsaw Institute
6301 Equitable Road ¢ Kansas City, MO 64120

U YES! Rush me a free Lifetime Security Kit

Please Check Only ONE of the Following:
A VCR Repair 62707

I Compuier Repair 64608

4 Computer Programmer 35426
ATV/Satellite Dish 31479

Name

1 PC Specialist 38259
Q Electrician 95279
O Newworking Specialist 39240

Street

City

State

Or Call Toll-FREE 1-800- 487 2100
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Multimedia Warch

GPS Navigation at Its Best

l recently went for a ride in a really
cool car. Actually the car was noth-
ing unique, but its voice-prompted
Global Positioning System (GPS), or
global positional satellite navigation
system, was fantastic! The car was fit-
ted with Alpine’s new auto navigation
system that combines GPS positioning,
dead reckoning (using a speed pulse
from the vehicle), and built-in piezoelec-

TS ikl

TS

AR P

m—

for $1999 you get the basic navigation
system, and for $2799 you get their
really cool in-dash unit that rolls an
Alpine stereo system into the package.
The combo system has some neat
features—including automatic muting
of the stereo and others that just
wouldn’t be possible when integrating
the navigation system with existing
audio systems.

L B e A ST

Alpine's CVA-1000 in-dash monitor! receiver comhines an Alpine stereo system with an accurate

satellite navigation systeni.

tric gyro sensors for angular velocity to
make the system virtually foolproof—to
both itself and the driver. The basic sys-
tem is available from any authorized
Alpine dealer for just under $2,000.
Alpine insists that the system be
installed only by qualified personnel.
First you need Alpine’s NVA-N751A
navigation system, which has a sug-
gested retail price of $1499. That unit
includes a trunk-mounted CD-ROM
drive, GPS receiver, and wireless re-
mote control. Then you need either
their basic $500 model TME-MOO6SA
dedicated 5.6-inch color LCD monitor
or the $1300 model CVA-1000 in-dash
system control monitor/receiver. So,

The Alpine all-in-one system is gad-
getry at its best, with a color LCD mon-
itor/stereo receiver that slides in and
out of the standard stereo opening in
the dashboard. The theft deterrent
screen folds down horizontally before
sliding into the dashboard and out of
sight. The movement of the unit in and
out of the dashboard reminds me of the
movie Robocop!

The proprietary Alpine system is
CD-ROM-based with a trunk-mounted
disc player. You get one disc included
with the navigation system, and you'll
need the CD-ROM that covers the part
of the country you're interested in. Right
now there are six different discs avail-

MARC SPIWAK
ASSOCIATE TECHNICAL EDITOR
COMPUTER RESELLER NEWS

able, with a combined coverage of
nearly half of the United States. Each
disc contains basic travel information
for large areas, including multiple states
and detailed information for the major
cities contained in those areas. CD-
ROMSs for the rest of the country are on
the way. Additional maps cost $150.

GETTING THERE

Alpine set out to make the naviga-
tion system as easy to use as possible.
After activating the system with a hand-
held remote, the screen pops out of the
dash and goes through an automatic
initialization process. Preferences such
as take the shortest route, take the
quickest route, avoid expressways, and
more can all be set by the user. Next
you enter a destination through a series
of pop-up menus. Your destination can
be a place, a town, an address, an
intersection, a gas station, the nearest
ATM machine that accepts your partic-
ular cash card, and so on. Even the
closest ltalian restaurant can be found!

Once you start driving, the system
displays a series of maps, roads, and
pointers, along with a voice prompt that
says things like “in a quarter mile, make
a slight right turn on 40S South,” “make
a sharp left here,” “get off at the next
exit, 33 East,” “destination ahead on
left,” and so on. Only the roads immedi-
ately surrounding you are displayed on
the screen, with pointers indicating the
path you should take.

The system really works, because it
directed me and the folks from Alpine to
the exact place we specified, indicating
all the turns to make along the way. It
does have some minor quirks, though.
For example, on the way back | asked
the system to take us back to my work
address. The CD-ROM map knew
nothing about the left turn that would
take us into my building's parking lot.
Instead it took us up to a light and
through a congested, construction-filled
loop under the Long Island Expressway
and back to the building where we
could make a right turn into the lot—
essentially we made one big U-turn.
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That's not a big deal though,
because | wouldn’t even use the sys-
tem when traveling on familiar roads.
But I'd certainty like to have it when
traveling through unfamiliar territory.
Alpine’s system is not cheap, and even
though | can't afford one right now, I'm
glad that emergency personnel and
even servicemen and delivery people
can quickly get to my address. I'm sure
this stuff will become very popular in
the next few years. But it seems as
though Alpine has the jump on a lot of
the competition today.

THE TOP OF TURTLE
BEACH

I've been playing with a sound card
that's clearly intended for the audio
enthusiast, and not necessarily for the
avid game player. I'm talking about
Turtle Beach’s new high-end sound
card, the MultiSound Pinnacle. It com-
bines Windows 95 Plug and Play capa-
bilities with very high quality sound. its
signal to noise ratio is greater than 97
dB, total harmonic distortion less than
0.005%, and a flat frequency response
from 10 Hz to 22 kHz. The card can

accept up to 48 MB of sample RAM, a

4 MB patch set, and a WaveBlaster
connector. Hardware wavetable syn-
thesis is provided by a Kurzweil syn-
thesizer engine. I've also got the
optional daughtercard with the S/PDIF

Turtle Beach’s MultiSound Pinnacle combines
Windows 95 Plug and Play capabilities with
very high quality sound. It's just what you need
for MIDI sequencing and direct-ro-disk digital
audio recording.

digital /0 connector for linking to DATS,
digital mixers, Mini-Discs, DCC, and
other digital equipment.

Bundled with the card is Voyetra's
Digital Orchestrator Plus SE MIDI/digi-
tal audio sequencer software. This lets
me record and play digital audio tracks
which can be sequenced with MIDI
tracks. The card does sound fantastic,
with MIDI-sound that’s hard to equal.
But it's a lot more sound card than |
need. With its price of $549 that
includes the digital /O option, the
Pinnacle is clearly aimed at the profes-
sional, semi-professional, and audio-
phile markets—and is perfect for MIDI
sequencing and direct-tc-disk digital
audio recording.

NEW SOFTWARE

One of my favorite driving games

just got better. Need For Speed Il from
Electronic Arts is here, with new graph-
ics, more detail, new cars, new tracks,
new features, and a lot more. In my
opinion, driving games have always
offered some of the most realistic simu-
lations possible on a PC, and Need For
Speed Ilis no exception. This Windows
95 game puts you right in the driver’s
seat of some of the world’s most exotic
cars and hands you the keys. If you
drive an old clunker to work, you'll real-
ly appreciate having the world’s finest
sports cars available to you in virtual
reality. Drive away with this game for
only $54.95.

People who like driving games
should also take a ride on Screamer2
from Virgin interactive Entertainment.
It's a sequel to the best-selling game,
Screamer. Screamer?2 lets you fly down
twisting, turning tracks from icy glacial
death traps to treacherous mountain
courses and blazing deserts. You feel
every inch of road in your customized
super-fast high-performance car. The
game features six winding tracks with
varying levels of difficulty, terrain, and
driving conditions. You can take a ride
on Screamer2 for around $20.

Grand Slam is a new, very realistic
baseball game for Windows 95 from
Virgin Interactive. The disc tracks full
stats for 868 players and prospects
over the entire season. Pitching and
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batting meter mechanics offer better
control while pitching and batting. The
players are video-captured baseball
players—real baseball players that
were video digitized for the utmost in
realism. The 28 stadiums are realistic
3-D ballparks rendered in real-time to
allow the camera to be placed in
unlimited camera angles. It also con-
tains CD-quality music, real baseball
sound effects, and over 2500 play-by-
play commentaries. This game really
lets you bring the ball game home for
only $45.99.

I've been putting Merriam-Webster's
Coliegiate Dictionary, Deluxe Electronic
Edition on CD-ROM to good use at
work. This valuable reference on CD-
ROM contains more than 214,000 defi-
nitions; 130,000 synonyms, antonyms,
related words and contrasting words,
and idiomatic expressions; and over
1,000 illustrations, plus a wealth of
other information about language. A
sophisticated search engine finds the
word you want quickly and easily. This
one is well worth its price of $49.95.

The ultimate battle between the
Empire and the Rebel Alliance is now
being fought with the release of the first
Star Wars network game, X-Wing vs.
TIE Fighter. This multiplayer space
combat game from LucasArts Enter-
tainment Company can be configured
in single player mode or multiplayer,
which allows up to eight players to team
up as a squadron or compete against
each other using modems or a local
area network. The game offers a choice
of more than 50 original missions set in
familiar Star Wars environments. You
can enlist in this space trek for $42.95.

I've always been a fan of James
Bond movies, so | really like The
Ultimate James Bond: An Interactive
Dossier from MGM Interactive. This
interactive dossier is full of James Bond
trivia, and lots more. The two-disc set
features video montages for each of the
seventeen Bond films plus five new
montages capturing the best of Bond.
Also included is The Uitimate Bond
Trivia Game, news clips, original film
credits and posters, plus 55 minutes of
video clips, 22 minutes of audio clips,
and 1800 still photographs. The game
includes a free copy of GoldenEye on
VHS tape, all for $39.95.

Humongous Entertainment sent me
a bunch of new children’s titles. In Putt-
Putt Saves The Zoo, Putt-Putt and his
dog Pep help the zoo keeper get ready

for the zoo's grand opening. Freddi
Fish also makes a return performance
in Freddi Fish 2: The Case of the
Haunted Schoolhouse. Putt-Putt and
Freddi Fish are joined by Pajama Sam
in No Need to Hide When Its Dark
Outside. Pajama Sam, the world's
youngest superhero, has his superhero
gear stolen and scattered. Kids help
Pajama Sam recover his gear and find
his way. In Putt-Putt Travels Through
Time, a time machine goes haywire
and Putt-Putt’s pal Pep and school
supplies are lost somewhere in time.
Kids help Putt-Putt discover dinosaurs,
the medieval times, the old west and
the future in search of Pep and the lost
items. Puzzles, games and activities
throughout all of these games deliver
hours of fun. Intended for kids ages
three through eight—the Humongous
titles are available for $39.95 each.

The Ultimate James Bond: An Interactive
Dossier Is full of trivia, video montages for
each of the seventeen Bond films. news clips,
original film credits and posters. and more. You
even get a free copy of GoldenEye on VHS tape.

And to round out our review of new
software, Garden Encyclopedia 3.0
from Books That Work offers an exten-
sive photo collection of plants that
forms a virtual nursery on your PC. A
search capability lets you quickly find
plants using either their common or
botanical names, or look for particular
attributes, such as flower color, climate
zone, bloom season, or sun require-
ments. You're also shown how to take
care of the plants you select. There are
instructions on selection, planting, and
propagation techniques. You can also
consult pest and disease control infor-
mation to keep your plants healthy.
Multimedia features include pronuncia-
tions of botanical names and instruc-
tional videos that show you important
plant care tips. Garden Encyclopedia

3.0 sells for around $30.00. B




TECHNOLOGY UPDATE

New computerized micro-technology
regulator...a TV advertiser's nightmare!

Advanced circuitry regulates volume levels during commercials, scene changes and “channel surfing.”

by Erika Vanderbilt

Why do
television
commer-
cials have
to be so much louder than the
shows? My husband works the
night shift and when he’s trying
to sleep, the house has to be rel-
atively quiet. So when 1I'm
watching TV, 1 must constantly
turn down the volume during
commercials and action scenes
and then turn it back up when
the actors are speaking to each
other. [t's a real hassle, and
changing channels adds a whole new dimen-
sion to the problem

Recently a friend told me about the TV
Sound Regulator, a television accessory that
is so sophisticated, it actually understands
the difference between a whisper and a shout
and automatically adjusts your TV’s volume
accordingly. While controlling volume fluc-
tuation, the TV Sound Regulator maintains
the quality of each and every sound. It's the
perfect solution to my problem!

Compact and component-compatible.
The TV Sound Regulator is a technological
state-of-the-art computerized unit that was

T —
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developed after years of research. The unit is |
so universal it can be used in conjunction
with your VCR, cable box, satellite dish or
surround-sound system. It can even work

with all four of these systems simultaneous-
ly! And the TV Sound Regulator’s compact
size—small enough to fit in the palm of your
hand—keeps it out of sight among your
other audio/visual equipment.

Adjusts sound levels instantly.
The sound level on your TV can change in a
split-second—whether it is due to the begin-
ning of a commercial break or a scene change
during regular programming. This unpre-
dictability is a special problem during
“channel surfing.”

Just as quickly as the volume changes, the
TV Sound Regulator will take effect, instant-
ly increasing or decreasing the sound output
to whatever level you have chosen. No more
scrambling for your remote in a deafening
scene-change increase or missing important
dialogue in a decrease. And during TV com-
mercials, when the sound would normally
rise to an annoying level, the TV Sound
Regulator unit adjusts in milliseconds, keep-
ing the volume at just the level you want.
Plus, the TV Sound Regulator doesn’t alter
the nuances found in the sound variations of
whispers or shouts.

Easy to install, easy to use. Anyone can
install the TV Sound Regulator unit. Simply
plug it into the back of your TV setand that’s

all there is to it. Once you have installed the

TV Sound Regulator, just preset
the sound level you are most
comfortable with by adjusting
the volume control button up or
down—that’s it! The TV Sound
Regulator takes it from there.
Once you have selected your
desired sound level, you don’t
have to adjust it again. Even
after the TV has been turned off,
the TV Sound Regulator will
“remember” your customized
setting. Should you ever want
to change your preset sound
level, just raise or lower the vol-
ume on the remote and the TV Sound
Regulator will adjust itself to the new level.

Try it risk-free. With the TV Sound
Regulator, you'll never be irritated by vol-
ume fluctua-
tions again.
Try it yourself!
You’'ll wonder
how you ever
did without
it. Remember,
it comes with
Comtrad’s ex-
clusive risk-
free home trial
as well as a

one-year man- distinguishes the dif-
ufacturer’s li-
ited ference between a
mi warran-
ty. If you're e o ll'il:luﬂ_

not satisfied for any reason, simply return it
within 90 days for a full “No Questions
Asked” refund.

TV Sound Regulator $49.95 56 s8H
Buy twoormore . . . .. $44.95 each $6 S&H
Please tention promotional code 2602-11428.

For fastest service, call toll-free 24 hours a day

800-992-2966
el -
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Are We Alone?

t the time of this writing, Amer-
ica has gone alien crazy! With
NASA's Pathfinder landing on Mars to
search for more evidence of life, and
the 50th anniversary of the alleged UFO
crash at Roswell, New Mexico, people
everywhere are looking to the skies and
asking the question, “Are we alone?”
Then they’re turning on their computers,
logging on to the Internet, and hoping
to get a better answer to that question
than the silent night could offer.
Whether the fever is still active by
the time you read these words remains
to be seen, but regardless, prepare to
join us for a look at what the Net has to
offer in the realms of life on other
worlds. Ranging from scientific to silly
and provable to skeptical, these sites
ali have one thing in common: They
show us mankind’s fascination with the
possibility that life on Earth is not an
accident in our universe. Deep down,
most of us are captivated by the idea
that somewhere out there, somewhere
as far as the furthest galaxies that are
15-billion light years away or as close
as our red celestial neighbor, other
beings are looking up and pondering
their place in the universe as well.

NASA

Since electronics is a scientific
field, it only seemed fitting to start our
exploration this month with one of the
most scientific of sites. Receiving
more than 20-million hits a day at the
time of this writing, NASA’s site has
surpassed the traffic of just about
every decent and indecent spot on
the Web.

That increased traffic is from the
Mars Pathfinder Mission, which is why
at the top of the NASA page there is a
link to Pathfinder mirror sites. When
you select one of these, you're brought
to the Pathfinder Mission Page, which
displays current images and findings
from the red planet. They still haven't
found any life there, and any data
accumulated will be considered old
news by the time you read this.

14 However, we can comment on what

DAN KARAGIANNIS
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If any organization will encounter life in the universe firsthand. it'll be NASA. Visit its home site for
megabytes of images and information files on the current state of space exploration

type of Mars information is available
and will still be available.

First you'll have to get used to the
way NASA numbers days on the mis-
sion. Day one (July 4, 1997) is Sol 1,
and they go up from there. There are
images and important findings from
each day indexed for easy access.
Don’t miss the 3-D “stereo monster
panorama” located under the Sol 8
(July 11, 1997) Images. With red/blue
3-D glasses the rocks and Martian
landscape will pop right out at you.
NASA has broken the panorama into
sections because of its total large size,
but each looks great.

Movies and animations abound as
well, and most do not require you to
download any plug-ins to view them.
Sunset on Mars is a short simulation of
what its title implies. The live video
feed available in NASA Select TV lets
you view frames every couple of sec-
onds from NASA's own proprietary
channel. it's neat watching the types of
content on this “channel” change.
We've caught everything from images
from space to announcements of lec-
tures! You should also check out the

Mars Pathfinder Virtual Reality Com-
plete Guide, which is virtual-reality-like
video at its best.

Current Science Results gives you
the scoop on NASA's latest deductions
obtained from the mission, and Current
Weather Conditions lets you know what
it's like outside when the little Pathfinder
robot goes roaming.

The archive of images is a must-
see item as well. Who knows, but by
the time you hold this magazine in
your hands there could even be pic-
tures of a newly discovered single-cell
form of life! | find it hard to believe any
green space men will come out in the
exposures, though.

The rest of NASA's site has a bunch
of great links to explore as well. Though
I've covered astronomy on the Web
before, | can't reiterate enough how fas-
cinating the Hubble Space Telescope
Images are to see at a high- or true-
color setting on your computer. The
Gallery has video and audio clips, as
well as even more still images for the
downloading.

If anyone comes across life on
other worlds firsthand, it will be



NASA. But when it comes to encoun-
tering life through a signal...well, who
knows!

SETI INSTITUTE

This next site is the home for “scien-
tific research in the general field of Life
in the Universe with an emphasis on the
Search for Extraterrestrial Intelligence
(SETH.” In other words, the SETI In-
stitute’s goal is to answer the question:
“Are we alone in the Universe?”

The Institute is a non-profit research
organization with more than two dozen
projects. Funding for these projects
comes from government agencies. pri-
vate foundations, and individual donors.
The world’s most comprehensive
and sensitive SETI program, Project
Phoenix, is funded entirely by private
donations. And details about every one
of these projects is available online.

While here you can learn more
about the SETI Institute and get some
SETI Information. For example, did you
know that the Institute began as a
NASA program? It only lasted a year,
though, because of Congressional pres-
sure (that is, it was costing too much).

The search now continues, howev-
er, in Project Phoenix, which uses the
largest available radio telescopes (45
to 300 meters) to provide continuous
spectrum coverage over a wide range
of frequencies, from 1,000 through
3,000 MHz. These telescopes use raal-
time data processing in an attempt to
immediately verify candidate signals. If
something is found, it will be posted at
this site, though every newspaper and
news show will probably broadcast it to
the world long before. SETI hasn't
“heard” anything coming from space
yet. You'll learn all this and more at the
Education Dept., and will find out what
you can do in the How You Can Help
link. There's even a Glossary in the
FAQ section, just in case you're rela-
tively new to all of this “out-of-this-
world” stuff.

Another interesting feature about
this site is that it embraces popular cul-
ture and openly expresses how SETI
was involved in consultation to make
the hit movie Contact. And as we'll
see, the Web has become a place for
promotional movie sites to give more
than just hype to the public.

THE MOVIES

As usual, whenever there's a “craze”
in the air, Hollywood has a movie or two

When viewed onscreen with red/blue 3-D glusses, this and otker

“stereo” images from NASA's

Pathfinder site will pop right out of the screen at you.
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This famous Pioneer Plague which is now 6.6 billion miles away in space is only one of the great

images at the Contuct movie site.

ready to release to the hungry public.
This summer, it was Contact and Men
in Black. While the former was serious
and the latter meant to be slapstick,
both films spawned Web sites with
actual “alien” content.

When you first log onto the Contact
The Movie site, you get a blank screen
and hear the famous bleeping tones
that signal the aliens’ attempt to broad-
cast plans for a spacecraft. Then,
you're allowed to access a page that's
75 percent movie information, inter-

views, and images, and 25 percent sci-
entific information, which is presented
in a far more visually pleasing form
than at the SETI site. Of particular
interest is the wonderful explanation of
the Drake Equation, which is the dri-
ving force behind SETI. Learn how sci-
ent'sts have deduced that there must
be life in the universe, and have each
component of this long equation finally

make sense.
There’s also information on the
(Continued on page 22)
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Panasonic DVD-A300U Digital

Versatile Disc Player

his is the first lab-test report of a

Digital Versatile Disc (DVD) play-
er to appear in Popular Electronics.
Lots of subjective appraisals have
appeared in a variety of publications.
But players of this new format—which
compresses entire movies on a CD-
size disc—have seldom been exam-
ined through the objective lens of the
test bench. There’s a valid reason for
this, and we'll explain why below. It will
also explain why this report departs
from our usual format. Meanwhile,
some background information on DVD,
in case you've missed all the hype.

er from progressive- to interlaced-scan-
ning for display on NTSC monitors (or
PAL/SECAM where appropriate).

Like the laserdisc, DVD can carry
all manner of supplemental informa-
tion about the program and is capable
of various special effects including
freeze-frame, slow-motion, random
access to indexed “chapters” and
more. It shares with laserdisc the new
Dolby Digital AC-3 surround, by which
the soundtrack is output as six discrete
channels, including a subwoofer chan-
nel. For less elaborate home theater
systems, DVD also carries analog

The Panasonic DVD-A300U DVD player.

Unlike 12-inch video laserdiscs,
which store images in analog format
along with a digital soundtrack, DVD is
all digital. The carrier is an optical disc,
the same size as a Compact Disc (CD),
but capable of compression levels that
yield a capacity from 7-to 27-times
greater than the roughly 650-megabyte
limit of music CDs or computer CD-
ROMs. The compression method is
MPEG-2, the same method that makes
it possible for direct-broadcast satellite
(DBS) TV systems, such as DSS and
Echostar, to cram so many high-resolu-
tion video channels down to a TV-set-
top box.

DVD and DBS video have about the
same horizontal resolution, some 480
lines, that just about any relatively new
TV monitor can display. This compares
to about 425 lines for laserdisc, 330 for
a live NTSC broadcast and 240 for VHS
videotape. As for vertical resolution,

16 DVD (like DBS) is converted in the play-

Dolby Pro Logic surround—whose four
channels are matrixed on the digital
stereo soundtrack.

Where DVD departs laserdisc audio
is in the number of soundtracks it can
hold—up to eight in different languages,
and as many subtities for transiation. In
practice, though, discs now sold in the
U.S. usually carry only English, French
and Spanish dialogue and subtitles. It
can be different elsewhere in the world.
We'll explain why shortly.

The new format is called Digital
“Versatile” Disc for good reason. In its
current manifestation, it is DVD “video”
for pre-recorded movies. Eventually,
there will be DVD-Audio, an improve-
ment on CDs by virtue of higher-resolu-
tion sampling rates and discrete (rather
than multiplexed) multichannel record-
ing. Someday, too, recordable DVD will
emerge (DVD-RAM, for Random Acc-
ess Memory)—as soon as copyright-
protection issues are resolved. By the

STEPHEN A. BOOTH

Fig. 1. Sin? Pulse and Bar measurements show
little overshoot or undershoot in handling the
relative timing of chrominance and luminance
components.

Fig. 2. Color Purity measurements show that
every color is right on the mark—there is no
phase shift and no under- or oversaturation.

time you read this, the first personal
computers with DVD-ROM drives will
have appeared—the MPEG-compress-
ed equivalent of today’s CD-ROMs.
Here’s where DVD's roughly 5- to
18—gigabyte capacity can really be
exploited.

Generically, the DVD format can be
single-sided or dual-sided—and dual-
layered on either side. The latter feat
would be accomplished by a laser pick-
up in the player that's is instructed (by
coding on the disc) to shift its focus
through the topmost layer of bits and
bumps (with two-way mirror type reflec-
tivity) to a subterranean level with suffi-
cient reflectivity to bounce the ones and
zeroes back. At this writing, for movie
DVD players, there are dual-sided and
dual-layered discs—but no dual-sided,
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dual-layered discs. There's little need
for this. Most movies fit well within the
2-hours-15-minutes capacity of a single
DVD side.

Meanwhile, most Hollywood studios
are issuing their movies on a single
DVD in both pan-and-scan (4:3 aspect
ratio) and “original widescreen” (read
“letterboxed” of whatever ratio—16:9 or
1.85:1 or even wider Panavision) for-
mats. Depending on the disc replicator
(at this writing, either Warner or Mats-
ushita, respectively) the DVD comes
either as dual-sided or single-side,
dual-layer. If it's dual-sided disc, you'll
have to flip the disc manually. Unlike the
analog laserdisc format, at this time
there are no DVD machines that
reverse the optical pickup to play the flip
side of the disc.

When buying a DVD player or discs,
you ought to know that both hardware
and software are regionally-coded for
use together in different parts of the
world. What this means is that a disc
meant to be sold in one geographic
region won't work on a player designat-
ed for use in another area. For exam-
ple, the U.S. is Region 1, and players
and discs sold here are clearly marked
so. If you send friends in France a
Region 1 DVD, it won't output any video
(only audio) on their Region 2 player.
Ditto if you bring home some Hong
Kong martial-arts movies on that Reg-
ion 3's DVDs.

The purpose for splitting the world
into six regions is to protect the movie
industry’s distribution schedules. Fre-
quently, a Hollywood film is released
later elsewhere in the world—by which
time Americans can obtain a videotape
(and now DVD) of the movie. By region-
ally-coding the DVDs, audiences else-
where won't have access to the movie
before it's shown in theaters there. The
reason the audio is playable on any
region’s machines is because the DVD
format was designed to be backward-
compatible with music compact discs.
Yes, your DVD player is also a full-fea-
tured CD player—because those older
CDs have to be playable on the same
machine as forthcoming DVD audio
discs.
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FREQUENCY IN HERTZ

Fig. 3. The frequency response of the DVD-A300U is virtually ruler-flat over the entire audible

audio range.

EVALUATION

We have said a great deal about
DVD but little so far about Panasonic’s
DVD-A300U. That's because the player
flawlessly executes all the DVD func-
tions described above. Our lab report
will be fairly brief too, for reasons
beyond our control (at least for the time-
being) and which we find annoying. It
has to do with a lack of industry-stan-
dard test discs for DVD. They just do
not exist at this early stage in the prod-
uct cycle. Various DVD manufacturers
have their own test discs, and we
acquired Sony’s. Unfortunately, it does
not offer as many measurements as the
industry-standard reference recordings
laserdisc (“A Video Standard”) that the
lab uses to send input to TVs and
laserdisc players.

You will notice the lab used the
CBS CD-1 test disc to measure this
DVD player’s digital audio functions.
The CBS disc has been the industry
standard for testing CD players for
many years. We’d rather measure
DVD with a test disc prepared by an
impartial party—rather than a hard-
ware manufacturer. In the future we
hope to use the DVD version of *A
Video Standard” now in preparation.

Having said this, let’s look at the
numbers generated by the Advanced
Product Evaluation Laboratory (APEL),
the independent testing facility in
Bethel, Connecticut that performs mea-
surements for Popular Electronics.
The test resuits on this unit are pretty
impressive—in some cases, the best
video measurements seen to date.

As you see in the accompanying
chart and graphs, the player’s “Video
Frequency Response” output is virtual-
ly ruler-flat, maintaining sharpness to
the extent of the disc’s inherent resolu-
tion. Meanwhile, the “SIN2 Pulse and
Bar” measurements, indicate there is lit-

tle overshoot or undershoot in the way
the DVD-A300U handies the relative
timing of chrominance and luminance
components.

When it comes to “Color Purity,”
APEL’s President Frank Barr says this
is the best he’s ever seen! As captured
on the vectorscope (Fig. 2) every color
is right on the mark: There is no shift in
phase, no under- or over-saturation.
Barr also notes that Video Signal- to -
Noise Ratio is excellent—we cannot
recall any analog video source posting
a ratio this good.”

In all aspects of digital audio perfor-
mance, the DVD-A300U measured
very good to excellent—"Frequency
Response” (Fig. 3) is ruler-flat through
the audible range from 20 Hz to 20
kHz—off just an inaudible 0.15 dB at
the high end, and a barely-measurable
0.05 dB at the sub-audible 5 Hz mark.
About the only reason for bringing the
bar so low is the Dolby Digital system’s
provision for a separate subwoofer
channel. When somebody builds a
subwoofer that can resolve 5 Hz and—
better yet—a human auditory system
that responds to it (as opposed to a
sensory system that feels it), this
measurement might become more
meaningful.

Channel separation is particularly
noteworthy. The high degree of separa-
tion here means you will get accurate
locational steering from the analog
Dolby Pro Logic surround matrixed on
the stereo soundtrack. Unfortunately,
no lab (except Dolby's) can test Pro
Logic surround or the new Dolby Dig-
ital. That is because Dolby Laboratories
does not release the specifications
required of its licensees.

Regarding digital versus analog sur-
round, the DVD-A300 has a built-in
decoder for Dolby Digital, so you can
send the output directly to a muitichan-
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NET WATCH

(continued from page 15)

Voyager Recording that was sent into
space with instructions for an alien to
play it, and the Pioneer Plague, which
shows what we look like and our loca-
tion in the universe. Basically, if you
want a visual companion to the SETI
site, you've found it.

And what about the comedy hit of
the summer? Does the Men in Black
site have anything serious to offer?
That depends on how much “paranor-
mal” data you'd like to weed through.
Let me explain.

HOT SITES

NASA
htip://www.nasa.gov

SET! Institute 5
http//www.seti.org e

Contact 5
http//www.contact-themovie.comy/

$

Men in Black
htip://www.meninblack.com

When you first log on, you're treated
to a Neuralizer blast by Mr. Smith. Then
you can go to the MiB Training Center
for some Shockwave fun stuff. So you
want to join the MiB and keep the Earth
safe from the scum of the universe?
Download the MiB game (2.7 Mb) and
listen to Zed invite you to a series of
tests to find the best of the best. Four
tests will check your motor skills, hand-
eye coordination, concentration, and
stamina. If you survive this, then click
Go Behind the Scenes to learn about
the special effects in the film, enter the
Men in Black Sweepstakes, and, of
course, get a good amount of photos,
video clips, and sound bites. Then you
might notice there’'s a section called
Men in Black Magazine. Here's where
you can read about alleged UFO and
alien sightings, as well as a few more
terrestrial phenomena such as haunt-
ings and the like. How much of this
information can be trusted? Well, it
depends on whether you think alt those
reports of flying saucers and big-head-
ed aliens are true. Do you believe it was
only a weather balloon that crashed in
Roswell 50 years ago? Some of the
information found here might mesh well
or clash with your beliefs, but it sure

makes you wonder.

And on that mysterious note, I'll be
taking my leave of you for now. Please
feel free to e-mail me at netwatch@
comports.com or snail-mail me at Net
Watch, Popular Electronics, 500 Bi-
County Bivd., Farmingdale, NY 11735.
Unti! next month, stay away from any
bright lights in your windows at night!ll
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CIRCLE 151 ON FREE INFORMATION CARD

nel amplifier and then on to five speak-
ers and a subwoofer. If your home the-
ater setup is more modest, you would
simply take the analog stereo output to
a receiver that can decode the multi-
plexed analog Dolby Pro Logic, or just
reproduce a stereo soundtrack.

In hands-on evaluation of the DVD-
A300U with a selection of DVD movies,
the format and the player delivered on
all their promises—almost. One thing
we couldn’t check out was the option to
view a scene from different camera
angles—as many as four. The DVD for-
mat provides for this—and we even
managed to find the "Angle” button on
the too-small and cramped Panasonic
remote control. But none of the movies
we had included multi-angle shots, or
even the alternate endings a director
can include on the disc.

CONCLUSION

If you're thinking of buying a DVD
player, it pays to pay attention to per-
formance—quite literally. This is be-
cause your financial investment goes
beyond the hardware. Unless a strong
rental market develops, you'll be buy-
ing DVDs at about $20 a pop. Over
time, your software investment will sur-
pass the ante for the hardware. So,
study comparative test reports and buy
the best-performing DVD player you
can afford. Also read competent soft-
ware reviews to learn if the studio real-
ly made a film-to-disc transfer that is
worth buying for keeps. As for the mui-
tiple angles and alternative endings,
you probably won't miss such gim-
mickry with so much beautiful video to
enjoy. ]

THE END
15 NEAR

http/-end.com

Al




GIZMO

A Digital
Revolutionary

MP-EG1A MPEG CAMCORDER KiIT.
Manufactured by Hitachi Home
Electronics, 3890 Steve Reynolds
Blvd., Norcross, GA 30093; Tel: 770-
279-5600; Web: http://www.hitachi.
com. Price: $2500.

Bit by bit, it seems, the analog world is
losing itself to the digital realm. The first
thing to go was some of our important
personal information—paper records
replaced by bits in a mammeth main-
frame computer. Important as that was, it
was something that most people were
able to ignore. Digital didn’t hit the main-
stream until the introduction of the com-
pact disc—which will be two decades old
when the next century rolls around.

Digital-phobes need not worry, howev-
er. Not every digital format is an
instant—or even eventual-—success.
Consider digital audio tape (DAT), which
is loved in the professional audio world
but was a consumer flop. And what about
MiniDisc, which has found favor with
radio broadcasters, but has a small, albeit
loyal, following in the consumer world?
(On the other hand, MiniDisc s doing far
better than its once-rival Digital Compact
Cassette, or DCC.)

Photography is another application
being chased for conquest by digital tech-
nology. New digital camera models are
being introduced fast and furiously, each
generation showing a marked improve-
ment over its predecessor. However, the
consumer models that have hit the market
so far can be outclassed by a disposable
cardboard box equipped with a cheap
plastic lens and a roll of 35-mm film.
Despite this, digital cameras are selling
briskly.

In some parts of the video world—
direct broadcast satellite, for instance—
the digital revolution is well under way.
In other areas, it’s just getting under way.
DVD, the best consumer video playback

REC MOEGE / THUMBNAL

POWER® @ ACTESS.

format ever introduced, is having trouble
convincing a skittish Hollywood that its
subscription system is secure. In other
words, DVD is apparently too good for

Hollywood, which is worried about giv-
ing pirates the ability to make high-quali-
ty boetleg discs and tapes. Although early
sales have been very promising, the
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absence of such major studios as Disney
could speil doom for the format.

Other new digital video formats
include DV and D-VHS, the digital ver-
sion of the ubiquitous VHS format. While
DV remains very expensive, D-VHS is
useful only for taping such digital video
as that from DSS or EchoStar (Dish
Network) satellite broadcasts—and
requires a new satellite receiver for play-
back—so the format is unlikely to gener-
ate significant interest until digital TV
(DTV) arrives late next year.

DTV, of course, will be the coup de
grace in the triumph of digital over ana-
log in the world of video, even though the
plans for its introduction (and its accep-
tance) are still a bit nebulous. Who knows
how fast digital broadcasts and receivers
will penetrate the marketplace? Or how
much programming will be high-defini-
tion, as opposed to simply digital equiva-
lents of what we watch today?

Can digital video ever hope to match
the success that has been achieved by dig-
ital audio? When will it hit the living
rooms of mainstream America? And why
has it taken so long?

MPEG JPEG COMPRESSION

It’s true, of course, that nothing stands
still for very long in the field of electron-
ics, where technology changes faster than
in any other discipline. Digital video is an
excellent example.

When the FCC first indicated that it
was looking for a next-generation televi-
sion system, the idea that it could be dig-
ital didn’t really exist—the bandwidth
required for a digital representation of
video was just too wide. Enter the new
science of digital compression, more
accurately called digital data reduction.

The techniques used to reduce the
amount of data necessary to accurately
render moving and still images digitally
were developed during the last decade.
The efforts of the Joint Photographic
Experts Group and the Moving Pictures
Experts Group, led to the JPEG and
MPEG compression standards that we
now take for granted.

Today, there are two MPEG schemes,
MPEG-1 and MPEG-2. MPEG-2 is the
compression scheme used on DVD
videodiscs and some digital satellite
broadcasts such as EchoStar and Prime-
star. MPEG-1 is the kind of compression
used, for example, on Video CDs and
many CD-ROM games, and, of course,

Gizmo is published by Gernsback
Publications, Inc., 500 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 Internet. So while digital video has
had a hard time getting into our living
rooms, it’s alive and well on the comput-
er’s main street, the Internet.

THE PC CONNECTION

Video is all over the Internet. From
kids showing clips of their high
videogame scores to street scenes in some
remote part of the world, it’s all there for
the downloading. So how does it get up
there?

Getting video into a PC has never been
easy. It requires a video camera or cam-
corder, a video capture board, and, of
course, a PC. Hitachi’s MP-EG1A MPEG
camera kit changes all that. You still need
the PC, of course, but the camera takes
care of everything else because it can
shoot MPEG-1 movies directly and store
them on its internal hard disk. Just copy
the digital video files to your PC, and
you’re done. (Note that even though the
MP-EG 1A does shoot moving images, we
will refer to it as a “camera’ rather than a
“camcorder” throughout.)

The kit includes the camera, an ISA
interface board, a software bundle, and
several accessories, such as a battery
charger, remote control, table-top stand,
and LCD sun shade. The camera stores its
images on an included 260-megabyte
PCMCIA Type HI PC-card hard disk
drive.

The use of a PC-card as a storage medi-
um is a great feature. For one thing, it
means that the camera can be used with
computers running operating systems
other than Windows 95 (for which the
MP-EGIA was designed), including
Windows NT, Windows 3.1, and Mac-
intosh machines. As long a computer has
a PC-card slot (most new laptops do, and
add-on slots are available for about $100
for desktops), it can retrieve MPEG
movies shot with the camera, However,
Hitachi’s stated system requirements are
for a multimedia PC with a Pentium
processor running at 100 MHz or faster,
16 megabytes of RAM, 80 megabytes of
available disk space, and a VGA color
monitor. (The system should work with
slower computers, but you’ll probably be
disappointed with the speed of video
playback.)

With the supplied PC card, the camera
has a capacity of 20 minutes for video
with audio, and a resolution of 352 X 240.
Alternatively, the camera can be used to
record 3000 JPEG still images with reso-
lutions of 704X 480, or 1000 images,
each with 10 seconds of audio. (All of the
photos accompanying this piece, with the
exception of the opening product shot,
were taken using the MP-EG1A.) Re-
cording just audio (with one still image),
the 260-megabyte PC card will give you a
capacity of four hours. All capacities

given here are only approximate—more
complex images cannot be compressed as
efficiently as simple ones, and quickly
moving images cannot be compressed as
efficiently as static ones,

It is unclear whether the camera can be
used with PC cards other than the 260-
megabyte one supplied. We would guess
that it can, because the drive seems to
have a standard ATA-type interface. But
since we didn’t have another PC-card disk
drive on hand to try out—and because the
manual suggests that other cards shouldn’t
be used—we can’t be sure.

BASIC SPECIFICATIONS

The image sensor in the camera is a %-
inch CCD with 390,000 pixels. The cam-
era’s lens is an f:2.4, 3.6-10.8 mm zoom
lens with a 2 X digital magnification (for
a 6X total). It has automatic exposure
control and automatic white balance, a
maximum shutter speed of 1/2000 of a
second, and is, as far as we can tell, fixed-
focus. (Hitachi calls it “pan focus,” what-
ever that means.)

The camera has a square, 20-pin I/O
port. Two cables are supplied with the
camera. One is used to connect its port to
the plug-in ISA card’s mini-DIN socket.
The other has phono plugs to connect to
traditional A/V equipment. Images and
photos can also be viewed on the cam-
era’s built-in 1.8-inch TFT LCD color
viewfinder.

The camera, measuring 3.3 X5.6X2.2
inches, is just a little bulkier than a typi-
cal 35-mm point-and-shoot camera, and
at 19 ounces (including the hard disk and
battery), it’s only slightly heavier. The
MP-EG1A is, however, held vertically in
operation, rather than horizontally. Its top
is a swivelling head. You can, for exam-
ple, shoot videos of yourself, something
you might want to do in video-conferenc-
ing applications. (But because the camera
can output only analog data in real time,
you’d need a video capture board for that
application.)

Why hasn’t an easy-to-use MPEG
camcorder existed before? Basically,
because a single-chip encoder/decoder
(CODEQ), like Hitachi’'s MPEG-1, didn’t
exist. With it, the power consumption is a
rather miserly 6% watts. That means that
one of the two included lithium-ion bat-
teries can keep the camera running for up
to 40 minutes. That time, of course, will
vary depending on such factors as tem-
perature, how often you start and stop
recording, and whether you’re inclined to
use the zoom feature often.

Using the camera is relatively straight-
forward. Whether you’re in the still-cam-
era or camcorder mode, the procedure is
the same. Turn the power on, point, using
the LCD as a guide, and shoot by pressing
the RECORD button. In the camcorder




mode, pressing the RECORD button a sec-
ond time returns it to the pause mode. The
biggest mechanical difference between
the MP-EGIA and other camcorders is
the delay encountered as you wait for the
hard disk to spin up to speed.

The most glaring difference, however,
lies in the MP-EGIlA’s recording and
playback quality. Just as consumer digital
still cameras (including this one) can’t

come close to matching the quality
achievable from the throw-away dime-
store 35-mm camcorder, the MP-EG1A
can’t come close to matching the quality
from the cheapest traditional video cam-
corder.

When viewed on the unit’s tiny 1.8-
inch screen, the video looks good. Even
on a VGA monitor, the quality is accept-
able. Throw it up on the TV screen, how-

ever, and it begins to fall to pieces. Pixels
are not only visible, they’re obvious.
Motion isn’t smooth; it’s jerky.

Now, to be fair, Hitachi is not trying to
replace traditional camcorders with the
MP-EG1A. Rather, the MP-EGI1A is
intended to bring video directly into
cyberspace, or to the corporate intranet,
or as e-mail attachments to show Junior’s
latest antics. (For a digital camcorder that
could very well replace the camcorder as
we know it today, take a look at Sony’s
DV format. Alas, it can’t be used to
download video to computers—at least
not until copyright issues are settled.)

Unfortunately, the MP-EGIA can’t
output real-time video to the supplied ISA
interface. Instead, it must store files to its
internal hard drive, and those files must
be transferred manually to another com-
puter, either through the supplied inter-
face card or by swapping the PC card.

The camera offers limited built-in file
navigation capabilities. By defaulit, there
are a maximum of six “folders” in which
you can store videos and pictures.
Unfortunately, also by defauit, all new
videos and stills are stored in folder 0.
They must be manually moved to other
folders after they’ve been shot. Unfor-
tunately, the folders cannot be renamed.

THE SOFTWARE

The camcorder is supplied with several
applications on a single CD-ROM. First,
there’s Pure Vi, which is the only soft-
ware you can use to transfer video and
audio files into your computer (unless
you transfer them through a PC-card
slot.) Second is MediaChef/Clipping,
which allows you to cut and rearrange
video clips “frame by frame.” (That’s
really a misnomer for MPEG video,
which doesn’t really consist of individual
frames, but single frames followed by
descriptions of what has changed from
one frame to the next.)

The third application provided is
MediaChef/Print, which makes it easy to
import selected scenes for processing and
printing. It also allows you to create
thumbnail images for video indexes so
that you can identify scenes. The EasyCut
application lets you ‘“grab” a selected
video clip from an MPEG video file.

Of course, MPEG video is only one of
the things that the MP-EGIA can do.
JPEG stills are another. So Hitachi picked
a “special”’ (a.k.a. limited) edition of MGI
Photo Suite for photo editing and retouch-
ing. (See the September 1997 Gizmo for a
review of the full product.) It also allows
you to make “albums” that include both
JPEG images and MPEG-1 video files.

AuthoringMaster is an easy-to-use tool
for pasting MPEG videos and JPEG stills
into business presentations. The final
application, SoftPEG, allows MPEG files
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to be viewed on computers that don’t
have hardware or other software MPEG
decompression.

All of the software, with the exception
of MGI Photo Suite, had the feel of typi
cal Version 1.0 software. We were able to
get things done, but not without a few
glitches along the way. For example, even
basic communication between the camera
and its ISA adapter board was kind of iffy.
Sometimes just starting the software up
again would iron the problem out. (But
when the camera enters its 5-minute auto-
matic power-down mode, communica-
tions can’t be reestablished until both the
software and the camera are reinitialized.
So don’t forget to turn the power savings
mode off from the setup menu.)

Tools that are more powerful than the
software provided will be required for
anyone who wants to do anything at all
sophisticated. For example, the supplied
applications provide no way to split the
picture from the sound. Nor are there
capabilities for any special video effects
—not even something as simple as a fade
to black.

MORE THAN VIDEO

The MP-EGIA has four main record-
ing modes. The two on which we’ve con-
centrated most of our discussion so far are
MPEG-1 Video and individual JPEG
stills. However, there are two additional
still-picture recording modes: interval
and sequential.

With interval recording, it is possible to
take pictures once every 30 seconds, once
every minute, or once every five minutes.
With sequential recording, it is possible to
capture five consecutive still pictures
with a speed of about two pictures per
second.

Those teatures are nice—perhaps you
could use them to create long-term pseu-
do security-camera videos, or create some
interesting time-lapse sequences.

IS IT WORTH IT?

It is true that we have quite a few com-
plaints about the MP-EG1A. But the MP-
EGIA is the first of its kind. We're
impressed by it, and we’re always appre-
ciative of efforts that advance the state of
the ant—especially when they risk expos-
ing companies 1o criticism for taking
chances.

No customer considering a traditional
camcorder should give Hitachi’'s MP-
EGI1A a first, let alone a second, look.
Anyone looking for a digital still camera
has much cheaper—and equally or more
capable—alternatives from which to
choose. But the MP-EGIA is a revolu-
tionary product. Hitachi has chosen to
tread where no camera, camcorder, or
electronics manufacturer has dared tread

(Continued on page 29)

Wave of the
Future

GOLDSTAR MODEL MA-1505W
MULTIWAVE MICROWAVE OVEN.
From LG Electronics U.S.A,, Inc,,
1000 Sylvan Avenue, Englewood
Cliffs, N} 07632; Web: http://www.
Igeus.com. Price: $229.95.

We tend to think of the microwave as a
recent innovation. In fact, it’s celebrating
its golden anniversary.

The idea behind microwave cookery
was discovered in one of those “happy
accidents” that often precedes a techno-
logical breakthrough. Raytheon engineer
Percy Spencer realized one day that the
electromagnetic waves generated by the
radar equipment in the lab had caused a
candy bar to melt.

The first commercial microwave oven
was the “Radarange,” a $3000, refrigera-
tor-sized beast introduced in 1947. It was
years before size and price dropped suffi-
ciently for the microwave oven to become
a commercial product—Ilonger still be-
fore it became a success.

Today, of course, microwave ovens are
standard fare in American kitchens. As
recently as 20 years ago, however, house-
hold penetration was well under 10%.

By the time we began equipping our
own kitchen just over a decade ago, a
microwave oven was one more must-have
appliance (along with the food processor
and cappucino maker now permanently
residing in the basement). The only thing
that saved our original microwave from a
similar fate was that it also functioned as
a toaster oven, which we use quite fre-
quently.

As a microwave, however, it didn’t get
much use. True, we softened butter for
baking cookies and reheated leftovers
occasionally. But when we tried popping
popcorn and baking potatoes, we found
that the low-powered microwave oven
wasn’t up to the task. Most of the kernels
remained unpopped, and it took almost as
long to nuke two large potatoes as it did
to set them in the oven next to the roast.

We have to admit, however, that our
reluctance to use the microwave stemmed
more from snobbery—and, perhaps,
ignorance—than its power limitations.
Defrosting a container of homemade
chicken stock in it was acceptable. Using
it to cook coq au vin, however, was anoth-
er story altogether.

Actually, our feelings reflected those of
the general public. A study conducted at
the beginning of this decade found that
although more than 90% of American
kitchens housed a microwave oven. less
than 20% of meals were being prepared in

them. Instead, 93% of the people sur-
veyed said they used their microwaves to
heat leftovers, 79% to warm foods, and
75% to defrost frozen foods. What's
more, 13% reported feeling guilty for
cooking in a microwave, as if the cooking
technique somehow rendered the food
something less than home-cooked meal.

Back in those care-free (kid-free) days,
we thought nothing of preparing veal
Sorrentino with homemade pasta, chicken
Kiev over wild rice, risotto with shrimp
and wild mushrooms, fresh-baked breads,
and soups that had simmered for hours as
standard dinner fare. We’d dine leisurely,
enjoying a bottle of wine with the food.

Such meals now require a restaurant—
and a babysitter. Dinner hour has become
a nightmare of feeding a fussy two-year-
old. four finicky cats, and finally, us. We
haven’t taken to eating hot dogs and mac-
aroni and cheese every night, but those
items have begun to appear with alarming
frequency on our plates as well as the
baby’s. Why go to the trouble of making
fettucini Alfredo when he would much
rather eat Spaghetti-O’s?

Still, we didn’t begin using a
microwave for serious cooking until the
Goldstar Multiwave MA-1505W arrived
for review. Its 1000-watt output and 1.5-
cubic-foot capacity atforded us the power
and size needed to prepare full meals. Its
revolving turntable, one-touch cook but-
tons, auto-defrosting, and programmable
custom cook feature is changing the way
we look at microwaves—and the way we
prepare our meals.

Microwaves cook from the outside of
the dish toward the center, unlike frying
in a pan, in which the food in the middle
of the pan cooks fastest. The microwaves
pass through the surface of the food, pen-
etrating from all sides, to a maximum
depth of about 1% inches. The interior
portion is cooked only as the heat gener-
ated on the outside travels inward. That’s
why the center of a microwaved dish is
likely to remain cold, and why you
wouldn’t want to cook a stuffed turkey in
a microwave oven. And microwaves
cause the liquids in foods to evaporate
quickly, so it's important to cover most
dishes to prevent them from drying up.

In a conventional oven, it takes no
longer to bake eight potatoes than it does
to bake one. In a4 microwave, however,
the quantity of food is a determining fac-
tor in the cooking time. Because the num-
ber of microwaves remains constant, the
more food being cooked. the longer it
takes.

The MA-1505W is typical of today’s
crop of high-powered microwaves. It
comes in either white or black and mea-
sures 22/% X 13%X 16% inches. Its control
panel features one-touch buttons for pop-
comn, pizza, beverage, frozen vegetable,
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and baked potato. Rounding out the top of
the panel are buttons labeled MORE. LESS,
and CUSTOM COOK. Below those are a row
of buttons used for automatic defrosting,
setting the clock, and creating custom set-
tings. The numeric keypad also includes
POWER and COOK TIME buttons. Acress the
bottom of the control panel are STOP/
CLEAR, START, and EZ ON buttons. At the
very top of the panel is a display window
that shows messages in English, French,
or Spanish.

Those scrolling messages walk you
through every step, from setting the clock
to defrosting a steak. For instance, after a
press of the COOK TIME button, the display
says, “enter cooking time.” When you
comply with that direction, a new mes-
sage appears: “touch start or power.” If
you opt to change the power setting, the
display will prompt you to “enter power
level | to 10.” (Level 10, the highest
power level, is the default setting). Then
it tells you to press START.

For those who prefer to get more cre-
ative, the MA-1505W offers two-stage
timed cooking and a custom-cook feature.
For two-stage cooking, instead of press-
ing start at that point, you enter another
cook time and power level. You can cook
a dish on high for a few minutes, and then
“simmer” it on a medium setting, for
instance. Two-stage cooking can also be
used with the auto-defrost feature.

The MA-1505W will automatically set
the amount of time and power level need-
ed to defrost an item when you let it know
what type of food it is and how much it
weighs. The display prompts you to press
1 for meat, 2 for poultry, or 3 for fish. The
weight is entered numerically (press |
and then 5 to indicate 1.5 pounds). The
oven determines the length of time
required to defrost the item, and even
reminds you with beeps and display
prompts to turn, separate, or rearrange the

food as needed.

For those of us who prefer to mindless-
ly zap our food, the Multiwave oven
offers a host of convenience features,
from the aforementioned one-press cook
buttons for popcorn and the like to “EZ
ON” cooking.

Each press of the EZ ON button adds 30
seconds of cook time, up to 3 minutes;
subsequent presses add one minute each.
And if you tend to cook the same thing
often (those Spaghetti-O’s, for instance,
or your morning cup of tea), you can set
the custom cook button to remember the
one-step cooking instructions needed for
that item.

One other very important feature on the
oven is a child safety lock. (Curious little
hands can get into big trouble around
electronics, as we know all too well after
our two-year-old recently fed a small pile
of paper clips to our floppy drive ... .)
When the child lock is activated by hold-
ing the O button until two beeps are heard
and “locked” appears in the display, the
oven cannot be turned on. It can be
opened however. (You don’t have to
worry that the kids will zap your toy poo-
dle, just that they’ll lock him in the
microwave oven.) Holding down the 0
key again will cancel the lock.

The “Multiwave” in the oven’s name
refers to a patented microwave technolo-
gy intended to ensure even cooking with-
out cold spots. The revolving turntable
furthers that cause. We found that most
dishes did heat more evenly than we
expected. However, as mentioned previ-
ously, microwaves cook food from the
edges inward, so the center of a dish will
not heat up as fast the rest. There were
still a few such cold spots in foods cooked
or reheated in the Multiwave oven.
Stirring or rearranging the food once or
twice during the cooking process alleviat-
ed that problem.

Learning to properly use a microwave
requires the re-learning of many basic tra-
ditional cooking rules and principles.
Forget that “20 minutes per pound” for a
medium-rare roast beef—it’s nine min-
utes in the microwave. Two potatoes can
be baked in 5-8 minutes.

Microwaves, while great for heating up
junk foods, are conducive to healthy
cooking, because they make it easy to
prepare dishes with little or no added fats.
Once you understand the principles
involved, it’s possible to create some
elaborate one-dish dinners. Simply
arrange the foods that take the longest to
heat around the perimeter of the pan, the
fastest cookers in the center, and mid-
range ones in between, and everything
will come out just right. We were skepti-
cal, but we followed the directions in a
microwave cookbook, and it actually
worked.

Some basic microwave cooking in-
structions are included in the MA-
1505W’s manual. There are charts on
heating and reheating various items;
cooking fresh vegetables; and “roasting”
meats, poultry, and fish. Yet another chart
explains the different power settings,
ranging from 1 (for keeping a dish warm
or softening butter) to 10 (for boiling
water and cooking poultry, fish, and veg-
etables). Various in-between settings are
recommended for cooking egg or cheese
dishes, reheating rice and pasta, baking
cakes or breads, cooking different cuts of
meat, thawing frozen meat and poultry,
and cooking puddings.

Serendipitously, the MA-1505W
arrived on the first day of a week-long
heat wave when turning on the standard
oven, or even a burner on the stove, was
unthinkable. Yet, for dinner that night, we
ate sauteed spinach with raisins and
shredded carrots, a packaged rice dish,
and pork chops, all prepared at home.

We used the microwave first to thaw
the chops, following the instructions in
the display window. Not quite trusting the
process (our old microwave tended to
scorch the edges while the center
remained frozen solid), we kept a close
watch. We ended up removing the chops
with a couple of minutes left to go, prob-
ably because they had begun to defrost a
bit in the refrigerator that afternoon. The
chops then were marinated in preparation
for grilling.

For the next dish, we simply followed
the directions on the box of rice. First we
cooked the rice with some butter for a
couple of minutes, then we added some
water and cooked it for 10 minutes more,
then added the seasoning mix and fin-
ished it off with yet another |5 minutes.
There wasn’t a significant time savings
over cooking it on the stove (perhaps 5 or

(Continued on page 31)
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Pint-Sized CB

MODEL HH-45WX CITIZENS BAND

RADIO. From Cobra Electronics
Corporation, 6500 West Cortland
Street, Chicago, IL 60707; Tel: 773-
889-8870. Price: $149.

Can you guess to what Time magazine
referred in the mid-1970s as “the biggest
explosion in communications since the
invention of the telephone™? If you
guessed Citizens Band, or CB, radio,
you're right. Back in those days of oil
shortages and the brand new national 55
MPH speed limit, truckers began using

CB 10 apprise their buddies of available
fuel and 10 warn them of speed traps. Burt
Reynolds' Smokey and the Bandit films
also went a long way toward popularizing
CB among regular drivers, who adopted
“handles’” (nicknames) and picked up the
rest of the CB lingo in no time flat.

The Citizens Band. which was estab-
lished in 1949, lies between the short-
wave broadcast and 10-meter Amateur
radio bands. Its 40 channels (expanded
from 23 during the height ot the CB
boom) reside between 26.965 and 27.405
MHz. CB operators do not need an FCC
license and are not required to provide
station identification, but they must com-
ply with certain FCC rules and regula-

tions. For instance, CB users can “trans-
mit”’ from one party to another, but
“broadcasting” to a wide audience is for-
bidden. CBs are limited to four watts of
output power in AM mode and 12 watts
peak envelope power in SSB (single side-
band) mode, internal transceiver modifi-
cations are not allowed, and (for fixed
installations) there are limitations on
antenna height.

The CB craze died out in the ‘80’s.
While CB radios remained standard gear
for truckers, and a few die-hard enthusi-
asts (many operating at illegally high
power over illegally long distances) kept
to the air waves, the general public
moved on to other tads and fancies.

These days, however. CB is beginning
lo stage a bit of a comeback that can be
attributed, in large part, to the prolifera-
tion of another communications technolo-
gy—the cellular phone.

Cell phones were once used primarily
by business people needing to keep in
touch with the main office and clients
while rushing from appointment to
appointment. Sales people. realtors, fre-
quent business travelers all benefit from
being accessible wherever they are.

But by the end of last year, close 10
35% of American households owned a
cellular phone. Like business people,
busy family members also need to keep in
touch. Yet another factor driving the con-
sumer sales of cellular phones is safety.

What happens when you’re alone in the
car at night and it breaks down? Is it sater
to leave the car and walk along the shoul-
der in search of an open service station. or
1o hope that the motorist who stops is a
good Samaritan and not a thief (or
worse)? If you're carrying a cellular
phone, you can call AAA or a friend for
help, and sit tight in relative satety until
they arrive.

Unfortunately, cellular-phones operat-
ing costs are expensive for occasional
use. Some people justify the cost by say-
ing it’s buying them peace of mind—and
the cellular industry has played nto their
fear, using it as an selling point.

So has the Citizens Band industry, mar-
keting their radios as a less expensive
way o call tfor help when you’re stranded
on the road. It’s an etfective marketing
strategy, and one that has again raised the
public’s awareness and acceptance of CB
radio—although not nearly to the level
reached in the ‘70s. CB might not let you
place a call directly to the Automobile
Club, or to your spouse, but you can be
fairly certain that someone will be moni-
toring the emergency channel and will
respond to your call for help. That some-
one might be a member of one of the
many police, fire, and emergency service
departments that monitor CB emergency
channel 9 for distress calls, or a member




of REACT, the Radio Emergency Asso-
ciated Communications Team. REACT is
a nationwide organization of volunteers
who use CB radios to provide public-ser-
vice communications for travelers and
their local communities, communications
during emergencies and disasters and for
community events, and “relentless moni-
toring of Emergency CB channel 9" in
the interest of motorist safety.

The HH-45WX CB radio has the dis-
tinction, according to its manufacturer,
Cobra Electronics, of being “the world’s
smallest full-featured hand-held CB
radio.” It offers 40 CB channels and 10
National Weather Service channels, full
channel scan, and instant access to emer-
gency channels. Yet the pocket-sized
transceiver stands just 5% inches tall, and
weighs in at a mere nine ounces, without
the six “AA” batteries required for opera-
tion.

The bottom half of the radio is actually
a battery pack that slides right off for
installing batteries. An eight-cell re-
chargeable NiCd battery cartridge and a
120-volt wall adapter/charger, available
as options, make it easy to snap on
replacement batteries when needed. A
cigarette lighter DC power adapter with
five-foot cord is included.

The top half of the unit is the actual
radio. It features an LCD display with one
row of buttons arrayed horizontally
below it, and another verticaily on its left
side. The butions below the display each
have two labels: M1, M2, M3 and M4 are
printed on the keys themselves, and rep-
resent stored channel (memory) positons.
Just above each of those keys is the label
for its other function-—CHY/19. DW, SCAN
and CB/wX (described below). The speak-
er and microphone round out the front
“panel.” The AC power jack is found on
the right side of the radio, along with a
carrying strap. On the left side are CHAN-
NEL UP and DOWN keys, and a PUSH TO
TALK (PTT) button. The top panel contains
a BNC connector for the included “rubber
duckie” rubberized antenna (an optional
long-range antenna is said to double the
CB’s range), a microphone jack (a micro-
phone/speaker is optional), the squelch
control, and the on/off/volume control.

The HH-45WX is easy to use. The
LCD readout displays a wealth of infor-
mation, including your choice of channel
or frequency number, signal strength, a
low-battery indicator, and which features
or modes are active. When you’re trans-
mitting, for instance, “TX” is displayed;
“RX” means the radio is receiving a sig-
nal. The squelch control reduces unwant-
ed “squawky” sounds and other neise
between transmissions.

Channels can be selected in several
ways. The up and down arrow keys can
be pressed repeatedly to move through

the channels, or held down to advance
more quickly. One press of the CH9/19 but-
ton provides instant access to emergency
channel 9, while two presses switches to
channel 19, the “official” trucker’s chan-
nel.

Weather channels are accessed using
the CB/wWX button. The HH-45WX re-
ceives eight NOAA (National Oceanic
Atmospheric Administration) and two
Canadian Weather Radio channels to keep
you informed of weather conditions.
When the CB/WX button is pressed, the up
and down tuning buttons will tune through
all weather stations that are in range. The
National Weather Service operates a net-
work of almost 400 stations across the
country, putting about 90% of the popula-
tion within range of their broadcasts.
NOAA stations broadcast 24 hours a day,
seven days a week, providing information
on current conditions, short- and long-
range forecasts, marine conditions, and
warnings of dangerous weather. In south-
ern Canada, a network of 15 stations uses
the same frequencies to broadcast contin-
uous weather information.

The HH-45WX allows you to monitor
any two preselected channels simultane-
ously with its Dual Watch feature. Select
one channel, and hold down the DW but-
ton until you hear a beep, then repeat the
process for a second channel. The “DW”
icon will be displayed, and the radio will
switch back and forth between those two
channels.

The radio can also scan all channels
with a press of the SCAN button. It pauses
at each incoming transmission for five
seconds, then proceeds to the next. To
stay on one channel, you can press any
other key on the unit.

The CH9/19. DW, SCAN, and CB/WX but-
tons double as memory channels for stor-
ing up to eight of the channels you use
most often. Tune in a channel, press and
release the FUNC (function) key, and then
press and hold one of the four memory
keys to store that channel. Once the four
memory keys are full, the next four chan-
nels can be stored (somewhat awkwardly
because they are not labeled as memory
locations) using the LOCK, LIGHT. CHAN-
NEL UP, and CHANNEL DOWN keys. Stored
channels are retrieved by pressing the
function key and then the memory loca-
tion key. 1t’s also possible to scan just
through the stored channels, using first
the function key and then the M.SC. (mem-
ory scan) key.

Citizens Band radios are used not only
in emergencies. They are a form of com-
munications enjoyed by truckers and
other travelers, and are now being used
by families on camping or ski trips,
friends out hiking or hunting (or shopping
at a crowded mall) to keep in touch and
apprise each other of conditions (snow or

sales), and chatty teens enamored with
wireless communications whose parents
cannot afford (or refuse) to pay for hours
of cell-phone gossip.

CB operators have developed their
own language. The 10-code is used for
standard questions and answers. Each
phrase is represented by the number 10,
followed by another number. Most of us
are familiar with “10-4,” meaning “mes-
sage received.” The HH-45WX’s manual
lists dozens of the most commonly used
10-codes and their meanings. The helpful
instruction booklet also clues newcomers
in on the most effective ways to use emer-
gency channel 9. A “plain-English’ inter-
pretation of FCC rules for CB radio is
also included with the radio.

The HH-45WX is a compact, conve-
nient CB radio. It’s easy to carry along
just about anywhere. If, however, you
plan to simply stash it in your car for
emergency use, you might want to con-
sider having a roof- or hood-mount anten-
na installed. Otherwise, you might have
to step outside the vehicle to make an
emergency transmission; the included
antenna is not intended for in-vehicle
reception Or (ransmission.

10-4. |

A DIGITAL REVOLUTIONARY
(Continued from page 26)

before, and, for that, it deserves as much
praise as we can heap upon it. If you’re an
early-adopter who’s just got the be the
first on the block with the newest gizmo,
then you’ll just have to run out and get
one. After all, there’s nothing else like it.

Many business people will appreciate
the MP-EGIA, too. It’s easy enough to
set up that almost anyone can be taught to
use it to capture video and stills for use
elsewhere.

Most important, we hope that other
manufacturers—and Hitachi itself, for
that matter—get their hands on the MP-
EGIA, copy what they like, and improve
what they don’t.

For example, we would like to see an
improved user interface. As it stands, the
sole interface is through the small LCD
screen on the unit’s rear panel. Most of
the annunciators are white, and they’re
readable in many situations. In the sunny
outdoors, however, the display usually
washes out—even with the sun shield
installed—so that the user interface usual-
ly disappears. Why not put the important
user indicators on an LCD? It might take
up some space, but it will consume very
little battery power.

Despite our complaints, the MP-EG1A
is an amazing product. It’s tantalizing to
think of what the next generation of disk-
based camcorders will bring. |
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instantly!

DiskLaheler

Organize your diskettes, Zip disks, COs and SyQuests.

Find any file on any disk

File Finder

SMART DISKLABELER SOFTWARE.
From Seiko Instruments USA Inc.,
1130 Ringwood Court, San Jose, CA
95131; Tel: 408-922-590; Fax: 408-
922-5835; Web: http://www.seikos-
mart.com. Price: $29.95.

We're the first to admit that we are not
well organized. When we attempt a repair
job around the house, it often takes longer
to locate the necessary tools and hardware
than it does to complete the task. And for-
get about trying to find papers—between
professional journals, bills, daily newspa-
pers, bank statements, bills, magazines,
books, catalogs, bills, junk mail, press
releases, children’s artwork, bills, shop-
ping lists and coupons, and yet more bills,
it’s a chore even finding the right pile to
search through. We record television pro-
grams on our VCR, but never remember
1o label the tapes. So, when it’s time to
watch, we must scan through a half dozen
tapes before locating the one we want—
if, that is, we haven’t accidentally record-
ed over it aiready.

We’re not much better when it comes
to our computer files. More times than we
care to remember, we’ve spent time and
effort on the Internet and elsewhere,

downloading files, drivers, and patches,
only to lose them in one of our stacks of
unlabeled (or incorrectly labeled) disks.
We always inrend 1o label them, but we
tend 10 procrastinate—a major source of
our disorganization troubles.

Now that we’ve discovered the Smart
DiskLabeler from Seiko Instruments USA
Inc., we hope those days have ended. The
program provides an easy, convenient
way to label and catalog tloppies, CD-
ROMs, Sysques! and lomega disks, and
other storage media used on business and
home PCs. It eliminates the need (o insert
and read disk after disk in search of a file.

The program maintains a directory of
all the files saved on various media, mak-
ing it easy to locate a particular file. In
addition to storing the names and loca-
tions of all files, Smart DiskLabeler also
lets you add reminders about a file or
disk. and prints out labels with a disk
name, description, date, and contents for
simple identification.

The program requires a 386 or higher
PC. Windows 3.1 or 95, a 1.44-MHz 3.5-
inch floppy drive, 4 megabytes of RAM,
and 2 MB of hard disk space. Seiko rec-
ommends using their Smart Label Printer
EZ0 or Smart Label Printer Pro; you can-
not use the original Smart Label Printer or
the Smart Label Printer Plus. You can.
however, output the labels to a laser or

inkjet desktop printer, using Avery or
Maco disk-label sheets. If a disk contains
too many files to fit on a label, you can
print a complete file listing onto standard
paper.

Installation using Windows 95 was a
breeze, taking only a minute or two and a
few mouse clicks to complete. Using
Smart DiskLabeler isn’t much more diffi-
cult. Stick a disk into the drive, select the
proper drive (not a hard drive or network
drive), click on *“read,” and enter a name
for (and, if desired, a description of) the
disk. You’ll see all the files displayed in
the preview window. Select the label
type, click on “print,” and your label will
be printed.

The left side of the Smart DiskLabeler
main screen contains the preview win-
dow. Just below it are controls for select-
ing the drive, and reading, saving, and
printing the disk. There’s also a box that
displays the disk name and the total num-
ber of disks catalogued.

The right side of the screen is dedicat-
ed to user options: selecting the correct
type of printer and label; changing the
size (small or large) of the default-win-
dow type; and sorting the files by either
name, type, or date. Two additional tabs
running along the far right side of the-
screen are labeled “dir” and “notes.”

Choosing the directory tab displays a
directory all of the disks that have been
read by Smart DiskLabeler. Click on one
to view its contents. If you’re looking for
a particular file, and can’t remember what
disk it is on, you can use the “find” func-
tion to locate it. Type in the file name, or
part of it (with or without wild cards).
Smart DiskLabeler will provide a list of
disks on which that name (or partial
name) appears. The search results include
disk name and description, and file name.

We experienced a glitch using the file-
search function. No matter what we
searched for—full file names that we
knew were on one of the disks, “txt™ or
“doc™ extensions with wild cards and
without—we got the same “Files found 0,
disks searched 0”’ message. We closed the
program and rebooted the computer, and
the glitch disappeared. The file-search
function then worked pertectly.

The “notes’ 1ab opens a window with
a small box in which to type the disk
name, and a much larger box, which we
assumed was for typing a descriptive note
or reminder to add to a label. We had to
make an assumption because “‘notes’” is
not mentioned anywhere in the brief
user’s guide or the on-screen help. We
tried attaching a brief note to a label,
clicked on save, printed—no note. We
recalled that disk—still no note.

We called the technical-support num-
ber listed on the back of the user’s manu-
al, reached a voice-mail directory with no



option for Smart DiskLabeler, and picked
numbers at random until we reached a
real, live person. We then remained on
hold for more than a half hour while he
tried to find an answer to what we con-
sidered to be a couple of relatively simple
questions: “What is the purpose of the
“note” tab?” and “How do we use it?”.
He offered to call us back when he got
some answers. We’ve yet to hear, but we
figure that any notes we need to add could
be squeezed into the 45-character space
allotted for “disk description.”

Other than those two glitches, we expe-
rienced no difficulty, even though we
used the program with a laser printer
instead of a Seiko Smart Labeler. (We do
own a Smart Labeler but it turned out to
be one of the two models that are incom-
patible with Smart DiskLabeler.)

In fact, instead of a jumble of floppies
strewn in a drawer, we now have a neatly
labeled stack. Some are ready to be
reused, others have been stored until we
might need them. Our backup disks are
labeled with dates and descriptions, mak-
ing it easy to know when we can erase old
data.

If only we could figure out how to
make Smart DiskLabeler print out
reminders such as: “You left the hammer
in the pantry closet when you installed
shelves in there,” or “This videotape con-
tains Seinfeld and ER episodes recorded
on Thursday October 16,” or “The over-
due MasterCard bill is in the pile on the
floor to the left of the couch.” Then, we
could really get organized! [ |

WAVE OF THE FUTURE
(Continued from page 27)

10 minutes), but we didn’t heat up the
kitchen at all.

As we allowed the rice to “sit covered
for five minutes before serving,” we
“sauteed” the vegetables simply by
adding a bit of butter to the dish and zap-
ping it for about two minutes. It came out
perfectly. The rice, while still tasty, could
have cooked for slightly less time; per-
haps the instructions had a less-powerful
oven in mind. At least it didn’t burn to the
bottom of the pan, as our stove top
attempts often do while we’re tending to
child or cats. Microwave ovens turn
themselves off; stoves do not.

We grilled the chops for a number of
reasons. First, the microwave was already
occupied with other dishes. Second, we
like the taste of grilled meats. Third, we
still haven’t overcome our distrust of
“nuked” meats—they should be nicely
browned, if not charred on the outside,
tender and pink on the inside.
Microwaves still fall short on browning
meats (or anything else).

We found ourselves using the MA-
1505W quite a bit, for large and small
tasks. The pint of Hidagen-Dasz vanilla
ice cream that was too frozen to scoop
benefited from a brief stint at level 2. It
was a pleasure to quickly and thoroughly
pop a bag of popcorn to bring to the beach
for a snack. We found ourselves reading
packages at the supermarket, surprised
at how many products include micro-
wave cooking directions, and eying
microwave-safe cookware with longing.
We even borrowed a couple of “gourmet
microwave” books from the library.

We haven’t gotten too adventurous yet.
The dinner-time “witching hour” still
leaves little room for creative cookery.
And don’t expect to see us roasting our
Thanksgiving turkey in the microwave—
although we just might cook the broccoli,
green beans, and yams in it. But after
using the MA-1505W Multiwave, we
have a newfound respect for microwave
ovens. This is one appliance that’s not
likely to end up in anyone’s basement. [l

Gizmo News
DVD VIDEO GROUP FORMED

To create consumer awareness of the
DVD format, executives of the home-
video units of prominent film studios and
music labels joined with consumer-elec-
tronics manufacturers to form the DVD
Video Group. The new organization will
serve as a central information source and
promote the format to consumers, the
media, and the retail trade. Founding
members include Columbia TriStar Home
Video, Image Entertainment, LIVE
Entertainment, MGM/UA Home Video,
Panasonic Consumer Electronics, Philips
Consumer Electronics Company, Pioneer
Electronics (USA), PolyGram Video,
Samsung Electronics America, Sony
Electronics, Sony Wonder/Sony Music
Entertainment, Thomson Consumer
Electronics, Toshiba America Consumer
Products, Warner Home Video, Warner
Music Group, and Zenith Electronics
Corporation.

The group’s mission is to “establish a
single, consistent voice to communicate
the many benefits of the DVD Video
experience,” including superior picture
and sound quality, compatibility with
audio CDs, durability, and special fea-
tures such as multiple camera angle
options and “behind the scenes” com-
mentary.

DVD discs look like audio CDs but
hold much more data. It would take seven
CD:s to hold the 4.7 gigabytes that can be
stored on the basic single-layer, single-
sided DVD disc. A double-sided, dual-
layer disc can hold up to 17 gigabytes.

There’s enough room on a basic disc for a
full-length film, and then some.
Producers can choose to add as many as
eight different sound tracks, 32 sub-
title tracks, various aspect ratios, or even
different versions of the film (R- and
PG-rated, for instance). Picture quality is
better than laserdisc, and Dolby Digital
surround sound is used on DVD re-
cordings. (Not all players have Dolby
Digital decoding circuitry, however.)
Close to 100 titles are currently available,
with another 70 or so “soon to be
released.”

“The DVD Video Group will provide a
constant flow of information about DVD
Video benefits, as well as updates about
hit movies, re-released classics, and inno-
vative music videos from chart-topping
artists to consumers, retailers, and the
media so they can make informed deci-
sions about this exciting format break-
through,” said Emil Petrone, chairman of
the DVD Video Group and of Philips
Consumer Electronics. “We hope to wel-
come many other companies into the
DVD Video Group as they solidify their
plans and announce their intention to
launch DVD products.”

MEDIA IN THE MILLENNIUM

According to a study of consumer
media consumption, by the turn of the
century book-buying will be nudged out
of second place by home-video sales and
rentals. The number-one category of con-
sumer media spending? The same as now:
subscription video services, including
pay-per-view, satellite, and cable TV.
Usurping recorded music’s fourth-place
position will be interactive media, which
includes video games, online services,
and general-interest software.

Those are some of the highlights of the
1997 “Communications Industry Fore-
cast,” from Veronis, Suhler & Associates,
an investment banking firm that special
izes in media transactions. The report also
found that American viewers will he
spending more time watching subscrip-
tion TV services than broadcast TV, and
that total consumer media spending will
increase by almost 40%, to $144.5 hil-
lion, by 2001.

The report predicts that the average
American will clock an average of |55]
hours a year in front of a television, anl
1072 hours listening to radio, slightly less
than today’s figures. Those favorites will
be followed by 336 hours listening to
recorded music, 153 hours perusing ihe
daily paper, 99 hours reading books, 79
hours browsing through magazines, il
hours watching prerecorded videos, 39
hours online, 37 hours playing wviz
games, and 12 hours in movie theaters.

Makes you wonder if you’ll have time
to sleep, doesn’t it?
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SMITING CYBERSMUT

The White House and the computer
industry have reached an agreement on
how to protect children from pornogra-
phy on the Internet, without requiring
government regulation. Such a consensus
is important in light of the fact that the
1996 Communications Decency Act—
one such government regulation—
already has been ruled unconstitutional
by the Supreme Court because it restrict-
ed freedom of speech. It is hoped that
with the Clinton administration and the
computer industry working together, it
will be possible to avoid the adoption of a
“V-chip” for the Internet.

At the mid-summer meeting, comput-
er-industry leaders agreed to police them-
selves. They offered to make readily
available software designed to block
material unsuitable for children, and to
strive to identify Web sites that are kid-
friendly.

President Clinton said that the White
House meeting “paved a way to a family-
friendly Internet without paving over the
constitutional guarantees to free speech
and free expression.” The government’s
role will be to strictly enforce existing
child-pornography, anti-stalking, and
obscenity laws as they apply to the
Internet. “We must not allow pornogra-
phers and pedophiles to exploit a wonder-
ful medium to abuse our children,” the
President declared.

Netscape Communications had agreed
to add to the next release of its Internet
browser controls allowing parents to select
which sites their children see. Several
search engines, including Yahoo, Lycos,
and Excite, have agreed to ask Web sites to
rate or label their content when applying
for listings in their directories.

Steve Case, chairman of America
Online, remarked, “We are—today, right
now—delivering tools that empower

families, neighbors, and educators to
limit and filter what can be seen by, and
sent to, our children.” He added a note of
caution, stating that “tools are a supple-
ment to good parenting, not a replace-
ment for it.”

While the government-industry con-
sensus was applauded by several parents’
groups, including the National Parent-
Teacher’s Association, Barbara Ford,
president of the American Library Asso-
ciation, supported some of the ideas, but
balked at the idea of putting filters on
library computers, which are used by
adults as well as children.

THE COMPETITION HEATS UP

After a week of intensive negotiations
in mid-July, the Federal Communications
Commission has tentatively okayed a
merger between two communications
giants while opening their East-coast
monopoly to competition. The $23.7 bil-
lion merger of Bell Atlantic and NYNEX
is contingent upon a number of provi-
sions, most of them highly technical, that
will make it easier for potential rivals
such as MCI and AT&T to compete for
local customers. Bell Atlantic and
NYNEX serve 26 million customers, pro-
viding local telephone service to a quarter
of the nation.

FCC chairman Reed E. Hundt said of
the agreement, “If Bell Atlantic and
NYNEX want to be the East Coast phone
company, then they must open the whole
East Coast to competition.”

NYNEX and Bell Atlantic agreed to
the terms primarily to hasten the merger,
which was proposed last April, but also
because the deal might allow them to
enter more quickly the lucrative long-dis-
tance business. The flip side of opening
local markets to competitors would be
permitting Bell Atlantic and NYNEX to
provide long-distance service.

ELECTRONICS WISH LIST

Pioneer Muiti-Disc CD Changer

25-Disc CD Changer

Thomas Tauke, NYNEX executive
vice-president of regulatory affairs,
remarked, “Competition will now come
more quickly to both the local and the
long-distance markets in our 13 states.”
His company serves all the New England
states along with New York, while Bell
Atlantic serves six states between New
York, North Carolina, and Washington,
D.C.

Potential rivals will not have to create
their own networks of switches and wires.
The agreement mandates that NYNEX
and Bell Atlantic lease their wires at
wholesale prices to their competitors and
set up software systems that would allow
their customers to seamlessly switch ser-
vice to another carrier.

MCI, which now provides local service
primarily to businesses, embraced the
agreement, which will allow them to
reach more residential customers.
Headquartered in Washington, D.C., MCI
provides a full range of integrated com-
munication services to nearly 21 million
customers. With 1996 revenues of $18.5
billion, it is one of the largest and fastest
growing telecommunications companies
in the world.

Not everyone welcomes the merger,
however. Gene Kimmelman, co-director
of the Washington office of Consumers
Union is opposed to the merger, and
believes that the technical provisions are
not sufficient to allow the new entrants a
fighting chance against the newly merged
giant.

And there are some obstacles in the
way to final FCC approval, including dis-
agreements over the pricing of local net-
work access and over the scope of the lan-
guage in the agreement. And the votes of
two commissioners other than Mr. Hundt
are required. Despite those hurdles, the
merger—one of the largest in history—is
expected to be approved. [ |

Pioneer Electronics' (265 East 220th Street, Long Beach, CA 90810-1639; Web:
http://www.pioneerelectronics.com) 25-disc Model PD-506 CD changer allows you to
customize disc selections for a variety of purposes or listening moods. Its mechanical
design, which has been improved compared with earlier models, requires substantially
fewer moving parts for faster, quieter, smoother operation. The PD-506 offers a num-
ber of features for ease of operation. Three custom file groupings let you arrange discs
by genre, artist, or style, while best selection memory lets you program up to 15
favorite tracks from among ail the loaded discs. Upon power up, last-disc memory
recalls the last CD played. The multi-disc changer allows you to play all discs, a single
disc, or a programmed selection. It offers seven repeat modes, including single-track
and -disc, all discs, custom file disc selection, random, single-disc random, and pro-

grammed tracks. Price: $245.
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Build the

FUSESAVER

When testing electronic equipment, spare yourself some frustration
and save the unit’s overworked fuses with a simple electronic fuse
substitute that can be set to handle operating curvents vanging
from 0.5 to 5 amps without breaking a sweat.

ost tech-
nicians
won' 't

admit it, but
sometimes we
take the phrase
“smoke test” quite
literally. After
checking a circuit
and replacing the
defective compo-
nents, there comes
a moment of truth,
which occasionally re-
sults in the literal “cloud
of smoke.” That's be-
cause more often than
not, we've neglected to find
al the defective compo
nents, which results in a blown
fuse—or sometimes several blown
fuses. Wouldn’t it be nice to have a
fuse that lasts forever, one that can
be adjusted to the reqguired cunrent
level, and would never have to be
replaced? Now you can have just
such a fuse, with the Fusesaver

The Fusesaver is a convenient
electronic fuse substitute that clips
to the fuse connections of the
device under test (DUT). With its cir-
cuit-breaker-like operation, the
Fusesaver replaces the existing (and
possibly soon-to-be-blown) fuse. It
can save you loads of frustration,
not to mention money and wasted
fime driving around buying fuses.
The Fusesaver is simple enough to
be built using point-to-point wiring. It

LARRY BALL

was designed around only the most
common, readily available parts. In
fact, you probably have many of
the parts in your junkbox right now.
And if you don’t have all the parts
on hand, everything (except the
optional etched and drilled printed
circuit board) can be purchased
from your local RadioShack outlet.
The Fusesaver places a SPDT relay
in series with the DUT to control AC
power to the load. At the same time,
a monitoring circuit is connected to
the DUT to sense the current flowing

through the unit. If

the current flowing
through the DUT

rises above a pre-
determined level,

the Fusesaver dis-
connects the DUT

from the AC power
source. To accom-

plish that, the Fuse-

saver uses the relay’s
normally-open con-
tacts, which is inher-
enfly safer than using
the normally-closed
contacts. The normally-
closed contacts can allow
cuirent to flow through the
DUT unexpectedly. Because of
that feature, you can ieave the

Fusesaver connected to the DUT
even when it is off.

The Fusesaver has six preset cur-
rent ranges, extending from .5 to 5
amperes, that are made available
through a 6é-position rotary switch.
(Other current ranges can be
added tfo or substituted for those
provided with a little experimenting
and a switch with more contacts.)
The actual current sefting can be
adjusted to any level within that
range.

Since a recent study revealed
that over 17% of US. fuse sales are
electronic fuses, now is a good time
to learn how an electronic fuse
works by building the Fusesaver for
your test bench.
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Fig. 1. The Fusesaver—comprised of a quad op-amp, a general-purpose transistor, a pair
of step-down transformers, a few diodes, and other support components—is designed to
monitor current through the device under test and remove power from the device when its
current exceeds a preset level. The Fusesaver has six preset current levels that can be
selected via S3.
Circuit Description. Before we get oped across the resistor bank is 5.1-volt, 1-watt Zener diode) is

into the nuts and bolts of the circuit,
let’'s take a moment to survey the
“lay of the land.” Then we’'ll see
what happens as the Fusesaver
goes through its paces. A schematic
diagram of the Fusesaver is shown in
Fig. 1. The circuit is comprised of a
quad op-amp., a general-purpose
fransistor, a pair of step-down trans-
formers, a few diodes. and other
support components.

In the circuit, test leads connect
the Fusesaver to the fuseholder of
the DUT. The test leads allow the
Fusesaver to both monitor and turn
off the current through the DUT. To
determine the proper point at
which to shut the DUT down, the
Fusesaver samples the voltage
drop across four, parallel-connect-
ed 0.47-ohm, ceramic, power resis-
tors (R1-R4). As the current through
that resistor bank increases, the
voltage across the bank increases
proportionally. The voltage devel-

coupled through T1 to D1, where it
is half-wave rectified. The rectified
output of D1 is then reduced by a
voltage divider (comprised of R5
and R6).

The voltage appearing at the
junction of R5/Ré is applied to the
non-inverting input of IC1-a (17, of an
LM324 quad op-amp) at pin 3. The
output gain of IC1-a can be select-
ed via S3 (a SP6P rotary switch).
Since the ratio of R7 and the resistor
(R8-R13) selected through S3 deter-
mines the gain of IC1-a, selecting
any of the six available resistances
(ranging from 4.7k fo 100k) associat-
ed with S3 will change the gain, and
thus the allowable current range of
the circuit. The output of IC1-a'is fed,
via R14, to the non-inverting input of
IC1-b (which is configured for com-
parator operation and also serves
as a latch).

At the same time, a 5.1-volt refer-
ence voltage provided by D2 (a

applied to ICT-b’s inverting input at
pin 6. The output of ICT-b (pin 7) is
fed to the inverting input (pin 10) of
IC1-c. The now inverted signal (out-
put at pin 8 of IC1-c) is applied to
the base of Q1, which, in turn, con-
frols relay RY1. Energizing the relay
causes its normally-open contacts
to close, connecting the DUT to the
AC power source. When the relay is
disengaged. the AC power source
is disconnected from the DUT.

Now let’s take a look how the cir-
cuit works under actual operating
conditions. When S2 is placed in the
1EST position, the wiper of the switch is
connected to the normally-open
contact of the relay. Under that con-
dition, no current flows through
R1-R4, so the output of IC1-a, which
is applied to pin 5 of IC1-b, is below
the reference established at pin 6 of
IC1-b. Because the inverting input of
IC1-b (pin 5) is at a higher potential
than its non-inverting input (pin 6), its



PARTS LIST FOR THE
FUSESAVER

SEMICONDUCTORS

BR1-—1-amp, 200-P1V, full-wave,
bridge rectifier (DIP)

D1—1N4003 1-amp, 200-P1V, silicon
rectifier diode

D2—1N4733 5.1-volt, i-watt, Zener
diode or equivalent

D3, D4—1N4148 silicon switching
diode or equivalent

IC1—L.M324 quad op-amp, integrated
circuit

LED1—Standard red (Radio Shack
276-041 or equivalent)

LED2—Standard green {Radio Shack
276-022 or equivalent)

Ql— MPS2222A or equivalent NPN
silicon transistor

RESISTORS

(Al fixed resistors are i/-watt, 5%
units unless otherwise noted.)

R1-+R4—0.47-ohm, 5-watt, 10%,
ceramic power

R5—10,000-ohm

R6—1000-ohm

R7-—100,000-ohm

R8—4700-ohm, miniature trimmer
potentiometer

R9—10,000-ohm, miniature tritamer
potentiometer

R10, R11—47,000-ohm, miniature
trimmer potentiometer

R12, R13—-100,000-ohm, miniature
trimmer potentiometer

R14, R15--10,000-ohm

R16, R18—2200-ohm

R17—4700-ohm

CAPACITORS
C1—1000-pF, 35-WVDC electrolytic
C2—0.01-pF, ceramic-disc

ADDITIONAL PARTS AND

MATERIALS

T1,T2—12.6-volt, 300-mA, miniature,
step-down power transformer

(RadioShack 273-1385 or equivalent)

RY1—SPDT 12-volt coil, 10-amp con-
tacts relay (Radio Shack 275-248 or
equivalent)

S1—SPST toggle switch

S2—SPDT toggle switch (rated 6-amp
minimum)

S3-——SP6P or DP6P rotary switch

F1—7-amp fuse

F2—0.25-amp fuse

Printed-circuit materials, fuse holders,
project enclosure, alligator clips, sol-
der, wire, hardware, etc.

Note: The following parts are available
from Futuretech (PO Box 6291, Gulf
Breeze FL 32561): A printed-circuit
board for $12.00 (plus $3 shipping and
handling). Florida residents please add
7% sales tax.

[<———————— 2 INCHES ————

Fig. 2. Although the Fusesaver is simple
enough to build using point to point wiring,
the bulk of the author’s unit was assembled
on a printed-circuit bourd that measures 2
by 4 inches. A template for that printed-cir-
cuit pattern is shown here full size.

output is low. That low is applied to
the inverting input of IC1-c, forcing
the output of IC1-c high. That high is
applied to the base of transistor Q1,
causing it fo turn on.

With Q1 turned on, the coil of the
relay is grounded through the fran-
sistor, energizing RY1, and allowing
current fo flow through the DUT. At
the same fime, the energized tran-
sistor (Q1) pulls the cathode of
LED2 (the “reLay cLosep” indicator) fo
ground potential, causing it to turn
on. Since the DUT current is below
the selected level, the oufput of
IC1-b remains low, keeping the out-
put of IC1-c high so RY1 remains in
an energized state.

If for some reason the current
through the DUT rises above the nor-
mal-operation level, the output of
IC1-a rises above the reference
level established at pin 6 of IC1-b.
That causes the output of IC1-b fo
toggle and latch high (more on the
latching function in a moment). The

high output of IC1-b, in turn, causes
the output of IC1-c to go low. That
low turns off @1, which removes the
relay’s ground path, de-energizing
RY1, thereby disconnecting the AC
power source from the DUT. While
that’s going on, the high output of
IC1-b is applied to the anode of
LED1 (the "reLay OpeEN” or fuse blown
indicator), causing it to light.

The latching action of IC1-b is initi-
ated by feeding its high output
back to its non-inverting input via D3
and S2 (when it is in the TesT position),
thereby keeping the output of IC1-b
high until S2 is placed in the Rreser
position, which disconnects IC1-b’s
output from its input. Resistor R14
provides a voltage drop so that the
input of IC1-b can be high despite
being connected to the low oufput
of IC1-a. Diode D3 prevents IC1-b
from becoming latched in the low
state.

When S2 is in the reseT position, the
non-inverting input of IC1-b is forced
high. causing its output to go high.
The high output of IC1-b is applied
to the anode cf the "reLay OpEN” iNdi-
cator (LED1), causing it to light. That
high is also applied to inverting
amplifier IC1-c, forcing its output low.
That low, which is then applied to
the base of Q1, causes the transistor
o cut off, de-energizing RY 1, thereby
disconnecting the DUT from the AC
power source.,

Before we even get into the con-
struction of the unit, a warning is in
order: Because the Fusesaver oper-
ates from an 117-volt AC power
source and controls 117-volt AC
power sources, all appropriate pre-
cautions should be taken in assem-
bling and using the unit.

Construction. The Fusesaver can be
built using a variety of construction
methods—including point-to-point
soldering, wire-wrap fechniques, or
printed-circuit consfruction. The
author’s unit was assembled on a
small printed-circuit board, measur-
ing 2 by 4 inches. A template of that
printed-circuit layout is shown in Fig.
2.There are two important consider-
ations when building the Fusesaver.
Foremost, the 117-volt, AC compo-
nents must be safely isolated from
the DC circuitry, and the four 0.47-
ohm, 5-watt, power resistors (R1-R4),
must be allowed ample dirspace so
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of several layers of electrical tape
should be sufficient.

Once you've obtained all of the
components listed in the Parts List,
assemble the printed-circuit board
guided by the parts-placement
diagram shown in Fig. 3. Pay close
attention to the placement and
orientation of the on-board com-
ponents. Be especially careful of
the orientation of all polarized
components (the diodes, IC1, and
C1). When wiring the off-board
components to the board., take
note that T1’s normal orientation is
fipped; e.g. its low-voltage sec-
ondary is used as its primary (input).

When you've finished assembling
the printed-circuit board and con-
necting the off-board components
to the circuit, check your work for
the usual construction errors—cold
solder joints, misoriented or mis-
placed components.

Calibration and Setup. Once
assembly is complete and you are
confident that the project contains
no construction errors, the Fusesaver
should be cdlibrated. However, if
you’re wiling to accept less accura-
cy, the current-sefting potentiome-

ters (R8-R13) can simply be adjust-
ed as follows: R8 = 500 ohms, R? =
1.8k, R10 = 4.7k, R11 = 7.9k R12 =
11.1k, and R12 = 14.4k. Those resis-

Fig. 3. Assemble the Fusesaver guided by this parts-placement diagram. When assembling
the Fusesaver, be certain that the 117-volt, AC components are kept safely isolated from the
DC circuitry. Also be sure that the four 0.47-ohm, 5-watt, power resistors (RI-R4) are
afforded ample airspace to avoid overheating.
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as to provide sufficient ventilation to
avoid overheating.

In addition, it is important that the
circuit be housed in a vented.
metal enclosure like the type used
in the author’s prototype. The vents
aliow heat to escape the confines
of the enclosure, while the enclo-
sure itself helps to channel addi-

The Fusesaver was mounted in a
medium-sized vented metal enclosure.
The leads of the two power
transformers were bent outward
at a 90° angle and then mounted
to the bottom of the enclosure.
Several layers of electrical tape
were positioned directly under the
units to prevent them from shorting
to the enclosure.

tional heat away for the circuitry.
Note: The transformers specified in
the Parts List have leads that pro-
trude from the bottom the unit.
Therefore, when mounting those
two units to the enclosure, the leads
must be bent 90-degrees outward.,
and insulation placed between the
transformers and the chassis. A pad

tances correspond to 0.5, 1, 2, 3, 4,
and 5 amps, respectively. Any resis-
tive AC load—such as large-
wattage resistors or even combina-
tions of light bulbs—is acceptable
for calibration. If you use light bulbs,
don‘t be fooled by the surge of cur-
rent as the bulbs turn on. The bulb’s
cold resistance is less than its hot
resistance, so the initial current flow
can be surprisingly high. Using R8 as
an example, the method of calibra-
fion is as follows:

Step 1. Connect a DVM or oscillo-
scope between IC1 pin 5 and
ground.

Step 2: Connect a 0.5-amp resistive
load to the test leads of the
Fusesaver. With S3 in the 0.5-amp
position and S2 in the Reser position,
turn on the Fusesaver.

Step 3. Adjust R8 to its maximum
value. Turn on the load. Switch S2
from the ReseT to the TesT position. With
that, current should flow through the
load (LED2 will be on).
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to enter a fast-growing, high-paying computer career!

Now you can train quickly and easily to begin a successful career as a PC
Repair Technician. ICS at-home training offers you complete, comprehensive,
and affordable instruction that will prepare you for promotions, pay raises —
even a new career — in less time than you ever thought possible!

Why pay more for an outdated PC? ICS shows you how to get
the computer you want — at a price you can afford!

Unlike other schools, which include a generic, outdated PC with their PC
repair training — and add as much as $1,500 to their tuition fees — ICS lets
you make your own decision. That's why our training is so much more
affordable than theirs. Take advantage of the savings to buy a PC that suits
your individual needs — or pocket the cash if you already own a computer.

What’s more, ICS gives you invaluable instruction on how to make the best ADVANCE YOUR CAREER WITH

PC purchase. Your lessons teach you how to get the computer you want and

give you tips on getting the best price and warranty. A+ CERTIFICATION! ICS HAS
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While noting the reading on your
test instrument, slowly adjust R8 (in
effect altering the gain of IC1-q)
until RY1 switches the load off. The
goal is to determine the exact volt-
age level at which RY1 is triggered.
Repeat this step to be sure that the
circuit is properly set. Now, repeat
step 3, but this time leave R8 adjust-
ed to a voltage about 20% less
than the value needed to trigger
the relay. Repeat steps 2 and 3 for
each potentiometer, using the
appropriate current levels for
R9-R13.

Using the Fusesaver. Using the
Fusesaver is a lot like calibrating it.
except that there are no adjust-
ments to make. Turn on S1 with S2 in
the reser position. Select the desired
current level with S3. With the DUT
turned off and unplugged from the
AC outlet, connect the test clips of
the Fusesaver to the fuse holder of
the DUT. Plug in and turn on the DUT.
Move S2 to the 1est position. If the
DUT current is lower than the select-
ed value, RY1 will energize, the DUT
will remain connected to the AC
power source, and LED2, the (green)
RELAY cLoseD indicator, will be on. I
the DUT current is higher than the
selected value, the Fusesaver wil
disconnect the DUT from the AC
power source, latch in the “fuse
blown” state and LED]1, the (red)
RELAY OPEN indicator will then be on.
Once the Fusesaver has been trig-
gered, 52 must be moved to the
reser position to unlatch the unit
before retesting the DUT.

You may notice that some
devices ftrigger the Fusesaver’s
“fuse blown” state at lower current
levels than expected. That's nor-
mal. and is similar to what happens
when you use light bulbs to cali-
brate the Fusesaver. Many solid-
state devices have a higher surge
current while turning on than while
working. (| wondered how dispos-
able fuses dealt with that problem,
and a cursory test found that stan-
dard fuses blow at a value up to a
50% higher than their rating. With
slow blow, or time delay fuses.
much higher peak currents can be
accepted). You can compensate
for the situation by selecting a high-
er current level when turning on the
DUT, then reducing the level. [

Books that Bridge
Theory & Practice

M any electronics enthusiasts discovered that the bridge from
classroom theory books to hands-on project building is difficult
to span at times without a handy pocket guide. Even the equipment
manual to operate a gadget often makes things murkier rather than
clearer. A compact text authored by a seasoned expert with hands-on
knowledge and a knack of writing in an easy-to-understand style is
many times more valuable than the price of ponderous theory and
equipment manuals or the parts for a project that could be damaged.

Here’s a sampler of some titles you may want to own!
ELECTRONIC HOBBYIST DATA BOOK—The info you need to transport you

from the schematic diagram to project parts. Pin-outs, color codes, truth
tables, parts parameters, etc. Order BP396— $8.95

PRACTICAL INTRODUCTION TO SURFACE MOUNT DEVICES—A technolo-
gy that spun off the automated assembly line into the grasp of experimenters
and project builders. Order BP411— $8.95

THE INTERNET AND THE WORLD WIDE WEB—The most difficult part of the
Internet is its mystery. Erase the mystery and you'll become the super surfer
with a little help from this book. Order BP403— $9.95

PRACTICAL OSCILLATOR CIRCUITS—If your budding project requires an
oscillator, you can design it and build it from the many types described here
in a hobbyist-friendly style. Order BP393— $8.95

EASY PC INTERFACING—Hot shot Pentium computers to the lowly XT slow poke
can interconnect to the outside world to sense and/or control events governed by simple
writeable software and simple home-brew projects. Order BP385— $9.95
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Electronics Technology Today Inc. Number of books ordered I:l
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O BP385- Easy PC Interfacing— $9.95

Name/Company
Address Apt.

City State ZIp
Sorry, no orders accepted outside the USA and Canada. All payments must be in US
P funds! NY state residents must include local sales tax. Allow 6-8 wecks for delivery.
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Y ou can go snow blind on a
sunny winter day if you are not
wearing proper shades (sun glass-
es). Your TV screen can be almost as
bad, with glare and reflection
bouncing off the picture tube’s pol-
ished glass. You could
close your shades and
put out the lights—there-
by eliminating stray light
sources. That’s tough to
do in most homes. One
solution fo increasing
your viewing pleasure is
to eliminate reflections
by adding a commercial
tinted plastic.

Two New Products.
The Clear View TV
Softlens Picture En-
hancement Filter from
Ergotech Interna-
tional worked well on
our TV screen. The fint-
ed plastic fits standard-
size picture screens from
14- to 36- inches diago-
nally. Another product, the Clear
View PC Softlens Monitor Enhance-
ment Filter, shapes the definition of
images on your computer screen.
The PC filter adds pop to fuzzy
characters and details that would
ultimately cause eyestrain without
the filter.

Installation. Before applying the
Clear View TV or PC Softlens tinted
plastic sheet fo the screen of your
monitor, furn off the unit’s AC power.
Two sheets of plain paper separate
the two plastic sheets supplied. Take
one sheet of paper for use as a tem-
plate. Align one corner of the paper
with the upper. left-hand corner of
the screen. Holding the paper
against the screen, score a crease in
the paper by pressing your fingernail
along alt four sides of the screen’s

Clear View TV and PC Softlens
Picture Enhancement Filters

Two new products eliminate distracting and annoying glare

from your TV screen or sharpen the definition
of characters on your monitor screen.

edge. creating an oufline for the
femplate.Then cut the template just
inside the crease mark and re-
check the template’s size on the
screen. Place the tinted plastic (with
the uncut plain paper underneath)

-.-.,—1-4-""'""'-'-_

CIRCLE 88 ON FREE INFORMATION CARD

on a flat, clean surface. Now lay the
femplate on top and cut the plastic
fo template size.

Thoroughly clean your screen
surface with the cleaning pad pro-
vided. Check that there is no dust
or lint on the finted plastic. Dust or
lint on the plastic or screen will
cause bumps or bubbles when the
job is done. Fill the plastic bofttle
with water. Spray a fine mist on the
tinted plastic and on the top half of
the screen. Do not use excessive
water. Cafch any water that runs to
the bottom of your screen with a
paper towel or lint-free cloth.

Place the finted plastic on the
screen with the moistened side
against the glass. Take the supplied
gold plastic card and., beginning 2
to 3 inches from the top center of
the plastic and working upward

and outward, gently squeegee the
excess water and air from under
the plastic. Now continue to squee-
gee, moving the gold card from
the center outward in a downward
motion, until all of the excess water
and air is removed. Do
not press hard with the
edge of the gold card
while squeegeeing, or
you may tear the fint-
ed plastic.

When you are sure
the screen is free of all
water, tum on the appli-
ance and look at the
screen. You may have fo
goose up the brightness
a bit to compensate for
some light loss through
the plastic, otherwise no
other adjustment s
required. Now look for
those reflections and
flares from bright lights
that hinder TV viewing.
Almost all of them
should be gone, and
what remains is reduced to below
the annoyance level. Also, check
out the small print on your comput-
er’s screen—suddenly it’s sharper!

The TV filters come in seven stan-
dard sizes beginning with 14-inch
screens (all measurements are
made diagonally), and that size
sells for $24.99. The largest TV filter is
36 inches and sells for $44.95.

The PC filters come in four stan-
dard sizes; the 14-inch filter is $29.99
and the largest (21 inch) sells for
$44.99.The fiiters are available from
NESDA Network stores nationally or
direct from Ergotech International,
Inc. (30 Corporate Park, #300, Irvine,
CA 92606; Tel: 714-252-1612; Fax:
714-263-0585;) and e-mail: ergotech
@concentric.net. Add $5.00 for mail
orders. California residents must add
applicable sales tax. [ |
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Satelli% lcrs'

Kirk A. Kleinschmidt, NTQZ

round 3:30 AM Eastern Time
A on November 17, 1997,
Galaxy 5 the venerable
cable TV “super satellite,” orbiting
Earth some 23,500 miles above the
equator, was instantly destroyed
when a small meteor no bigger
than a grain of sand ripped through
its innards with seemingly relativistic
swiftness. Colliding with a combined
velocity of more than 150,000 miles
an hour, the grain itself was con-
sumed in the plasma-hot furnace
created by the kinetfic encounter. A
torrent of other nearby microme-
teoroids would soon slash bril-
liant streaks across Earth’s night-
fime sky as they bumed their way
into the atmosphere. By the end of
this unlikely onslaught, six of Earth’s
precious geosynchronous satellites
would be destroyed or damaged.
On that night, felevision pro-
grams, telephone conversations,
computer networks, radio stations
and even encrypted images
secretly sent from military spy satel-
lites disappeared, as if switched off
by some cosmic hand. If the
comet, called Tempel-Tuttle in this
modern era, had any intelligence
as it rounded the sun yet again,
perhaps it noticed that Earthlings
were now venturing into space—
and that they and their constructs
seemed quite vulnerable in their
new environment.

The Danger is Real. This fictional
scenario is a bit dramatic, but as
space scientists around the globe
are confirming, the potential for
destruction or damage to satel-
lites (and other orbiting objects)
from meteoroid collisions during

Both?

julihai o g

Will November’s Leonid mcteor shower—potentially the

most powerful of our modern electronic era—destroy

Earth’s precious satellites and space stations? Much like the
plot of a pulp sci-fi novel, comet Tempel-Tiuttle will soon
pass close to Earth. Sometime during the next four years,
the regular November meteor shower—caused by
Earth passing through the comet’s debris—could

become a raging storm the likes of which no
orbiting structure bas ever encountered.

this November’s upcoming Leonid
meteor showers is very real.
Satellites have recently been
destroyed by micrometeoroids
encountered during meteor show-
ers far less active than those pre-
dicted for the 1997-2000 Leonids.
And Mir, the Hubble Space
Telescope, and US space shuttles
have been visibly damaged by

debris and micrometeoroid colli-
sions. What might happen to the
more than 500 man-made satellites
now in orbit during a meteor storm
10,000 times more intense than nor-
mal—with particle impact speeds
exceeding 150,000 miles an hour?
What indeed! Those condifions
were measured during the fremen-
dous 1966 Leonid storm, and scien-



MODELING THE LEONID STREAM

This figure summarizes the ear y computer moieling resutts of the Leomid meteor
stream as performed by Peter Brow1 and the University of Western Ontar o Meteor
Group. The Y axis shows the logeritam of meteorcid mass (10 g at top and 10 micro-
grams at the bottom) and the X-a<is shows the time in years. The diagram in total
shows which mass of Leontd meteproids s prediczed to be encountered by the Earth
and in what relative numbers acccridmg to computer simulations.

This diagram should be interpreted as tae relative probability of encountering par-
ticles of a given mass in a given year by the Earth—it cannot make abso ute predictions
of the size or scope of any Leonid sorms. The meteoroids shown were ejected from
parent comet 55P/Tempel-Tutile between 1666 and 1965 and are shown at the time
they reach the descending node of t1eir orbits (the time when they could encounter the
Earth). Figure courtesy of Peter B wwn and the Un'versity of Western Ontarwo.

fists are worried that we will s5ee a
repeat performance (or one or
more showers of lesser, yet poten-
tially destructive intensity) durng
the November Leonid showers over
the next four years.

Physical collisions alone are
cause for concern, but a seccend
threat may be even more ominous.
Because of the tremendous impact
velocities involved (closing with the
Earth at 71 km per second. the
Leonids are the fastest-colliding
cometary fragments known), the
highly charged plasma clouds gen-
erated by the impacts of aven
extremely small Leonid particles
may be powerful enough to destroy
satellites that would have been
minimally affected by the physical
collisions. Considering the doubled
danger of collisions and plasma
threats—and the potential for one
or more strong Leonid showers frcm
1997 to 2000—satellite operators are
entering a stressful period.

Comets and 55P/Tempel-Tuttle
Most comets encountered by the
Earth have relatively stable (al-
though highly elliplical) orbits
around the sun. Tempel-Tutt'e’s orbit
fraces a very narrow éellipse that
rounds the sun and stretches out as
far as the orbit of Uranus. The debris
left behind by these periodic comets
ends up as shooting stars and mete-
or showers each time the Earth inter-
sects the comet’s orbital path.
Several factors allow Tempel-
Tuttle To produce periodic specta-
cles. The comet orbits the sun in
nearly the same plane c¢s Earth
(inclined only 15 degrees) but in
the opposite orbital direction, and
it has a narrow, dense particle
stream (the main stream is estimat-
ed to be only 22,000 miles across—
consider the popular Hale-Bopp
comet with a stream of several mil-
lion miles long). These factors are
exaggerated when the comet
passes close to the sun, as it did

during the enormous meteor storms
observec in 1833 and 1966, and as
it will again in 1997-2000.

When the Earth smoves through
Tempel-Tuttle’s debris stream, the
meteors and the planet are moving
towards each other with a com-
bined velocity of 71 km per second,
or about 158,000 miles per hour.
Imagine rear-ending another car on
the highway. You're going 70 miles
an hour and the car ahead of you is
going 50 miles an hour. The differ-
ence is a manageable 20 miles an
hour. You'll crash, but you'll proba-
bly survive. This is somewhat like
what happens when we encounter
debris orbiting the sun in the same
direction as Earth motion. With
Tempel-Tuttle, the collision is like
crashing your car head-on into the
supersonic Concorde—much more
violent!

The 1966 Storm and What it
Could Mean in the 1990s.
Although the much-heralded Leo-
nids storm of 1833 was spectaculiar,
the November 17, 1966, storm was
probably as much as three times as
intense, producing up to 150,000
“falling stars” per hour. According to
meteorologist and Leonids expert
Joe Rao, “In 1965, the year before
the big display, Tempel-Tuttle passed
very close to the Earth’s orbit—little
more than the moon’s distance
away.” With Tempel-Tuttle returning
to perihelion in late February 1998,
the cycle may be starting again.

Peter Brown, a doctoral candi-
date at the University of Western
Ontario (UWO) who specidlizes in
the numerical modeling and analy-
sis of meteor showers, says that dur-
ing a storm on par with the 1966
spectacular, satellites are exposed
in 30 minutes to the number of par-
ticles and micrometeoroids normal-
ly encountered in a full year.

So. will the killer meteor storm
emerge to cripple our precious
fleet of safellites, take down the
Hubble Space Telescope or cause
a fragedy aboard the space sta-
fion Freedom? Or, like some years in
the past when conditions should
have been “perfect,”—will the
storms fizzle and disappoint?

Nicholas Johnson, head of
NASA’s Orbital Debris Program, still
characterizes meteor storm predic-
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LDEF—A SPACECRAFT DESIGNER’S BEST FRIEND

Launched in 1984 and recovered by a 1990 shuttle mission, NASA’s Long-Duration Exposure Facility (LDEF) gave scien-
tists a lot of information about how materials such as aluminum, fiberglass, composites, glass laminates, ceramic, paints, poly-
mers, thermal insulation, etc., hold up in the harsh “weather” of low-orbit space.

Since LDEF was recovered, scientists and NASA’s Langley Research Center have been analyzing the results of the craft’s 87
primary experiments. Many of the exposed surfaces, as shown in the accompanying figures, are acned with pits, craters and gash-
es left by micrometeoroids or other debris.

LDEF was intended to be spaceborne for only a year or so, but the 1984 Challenger disaster curtailed shuttle missions for sev-
eral years, forcing LDEF to live up to the “L” in its name! With no means of relaying sensor data, scientists had to wait patiently to
recover the experiments. Photos courtesy of William Kinard of NASA’s Langley Research Center.

tion as a black art. “We just don’t
know exactly what's going to hap-
pen and when.”

Death of a Satellite. Objects in
orbit are constantly bombarded by
very small particles. Space shuttle
windows get “sandblasted” and
pitted during missions and are rou-
tinely replaced before the craft is
relaunched. Long-duration orbiters
such as Mir have protective win-
dow covers to reduce cumulative
micrometeoroid damage. The
space station Freedom will even be
armored to withstand the impact
of a 1-cm aluminum sphere travel-
ing at 10 km per second.

And while micrometeoroids don’t
usually destroy satellites on the spot,
a large satellite was killed in such an
encounter in 1993. The incident
spurred Brown and other scientists to

study micrometeoroid streams more
closely. The casualty was Olympus.
a large communications platform
operated by the European Space
Agency. During the 1993 Perseids
meteor shower (@ minor recuring
shower), an outboard solar panel
was hit by a meteoroid. According
to Brown, scientists think that the
kinetic energy transferred during the
hit spun the satellite off-axis. Had this
been the extent of the damage,
Olympus probably would have
recovered. But as a result of the
impact, a highly charged plasma
cloud “bathed” the satellite and
entered its internal structure, caus-
ing gyro errors. Ground-control
operators eventually got the satel-
lite stabilized and under control, but
all of the satellite’s station-keeping
fuel had been burned during the
recovery. The satellite was effective-

ly dead.

During the same 1993 shower a
shuttle mission was delayed and
the Hubble Space Telescope was
positioned so that its powerful
optics were aimed directly away
from any incoming meteors. Later
shuttle missions would reveal that
the Hubble’s high-gain dish anten-
na was cleanly punctured by a
meteoroid (or orbiting debris), as
were several Mir solar modules.
Whether the hits fook place during
the Perseids shower isn’'t known.

Kinetic Encounters or Plasma
Attack? When most of us think
about particles hitting satellites we
tend to imagine ballistic damage.
Much like shooting a bullet at a tar-
get, we visualize meteoroids punch-
ing into satellites at tremendous
speeds. We might even picture the



TABLE 1
STRONGEST OBSERVED LEONID RETURNS SINCE 1799

Year Period of Occurrence
(Activity > 10 times background) Peak Hourly Rate

1799 Nov 12, 0712 -1200 UTC > 10,000
1832 Nov 12,2136 - Nov 13, 0712 UTC > 20,000
1833 Nov 13,0712 - 1200 UTC 50,000
1866 Nov 14, 0000 - 0448 UTC 10,000
1867 Nov 15,0712 - 1200 UTC >1500
1965 Nov 17, 0224 - 1912 UTC >5000
1966 Nov 17, 0936 - 1424 UTC 50,000

Note: This information was derived after examining the original sources. In this table, the
Peak Hourly Rate is the number of meteors from the shower a standard observer would
see under unobstructed skies with the radiant point overhead and the faintest star visible
to the unaided eye. Table courtesy aof Peter Brown, UWO.

TABLE 2
PREDICTED LEONID SHOWER PEAK TIMES

Year Center of Predicted Peak Periods
1997 Nov 17, 1100 UTC
1998 Nov 17, 1702 UTC
1999 Nov 17, 2302 UTC
2000 Nov 17, 0517 UTC
2001 Nov 17, 1117 UTC
2002 Nov 17, 1731 UTC
2003 Nov 17, 2359 UTC

Note: These times assume that storms in the late 1990s will occur near the same solar
longitude as the 1966 storm. The years 1998-2000 are most likely to show storm activ-
ity at some level, while 1997 and 2001-2003 are likely to show enhanced activity. Table

courtesy of Perer Brown, UWO.

satellite breaking up or even
exploding—like a scene from a
James Bond movie. Ballistic dam-
age is a pressing concern, especial-
ly when even a tiny, speck-like parti-
cle moving at an incredible velocity
can pack as much punch as a tank
round or a stick of dynamite. A par-
ficle's kinetic energy increases with
the square of its velocity, and Leonid
particles, with closing velocities
much greater than those of typi-
cal meteoroids, can pack a tfremen-
dous punch.

In the realm of everyday physics
this simple model makes sense,
especially when a particle hits a
thick. solid object such as the main
body of a spacecraft or satellite. This
allows the fremendous kinetic ener-
gy stored in the fast-moving particle
to be transferred to the “target”
Kinetic damage is bad enough, but
Brown and his colleagues are more
concerned about the plasma

clouds produced when superfast
parficles hit just about anything
(such as those that may have been
produced in the Olympus incident).

Understanding this mechanism is
more difficult and not alfogether
intuitive. As scientists are discover-
ing. slower, bigger micrometeoroids
cause more kinetic damage and
produce less “plasma effect” than
faster, smaller particles. When parti-
cles collide at Leonid vetocities, the
physical matter simply “falls apart”
and disinfegrates info a charged
plasma cloud before the bulk of its
kinetic energy can be transferred to
the target. imagine a super fast ball
pitcher throwing a baseball so fast
that when the hitter smacked it
dead to rights with his bat, instead of
the cover being knocked off the
ball, as in the old movies, the ball lit-
erally “poofed” info nothing (a plas-
ma cloud) while the batter cork-
screwed around as if he missed the

ball entirely!

The intensity of the plasma field
generated on impact varies with
the particle’s velocity fo the fourth
power. [t's amazing to think that a
Leonid particle weighing a thou-
sandth of a gram might strike the
main structure of a satellite at over
150,000 miles an hour and leave
only a microscopic pit in the
paint—microseconds before con-
suming the satellite’s electronic sys-
tems in a powerful plasma cloud—
shocking it as though it had been
struck by lightning!

A second effect of plasma
clouds may be just as deadly. If the
affected satellite survives the direct
plasma pulse, it may still be de-
stroyed or damaged by electrostat-
ic discharges between its own com-
ponents. In orbit, the vacuum of
space is an excellent electrical insu-
lator. Insulated spacecraft compo-
nents such as antennas and solar
panels gradually accumulate static
charges picked up by “brushing
against” the continuous stream of
solar emissions, much like an air-
plane that becomes charged by fly-
ing (“frictioning”) through the air.
Under normal conditions these
charges can safely accumulate. But
when a satellite is enveloped by a
highly conductive plasma cloud,
the charged components can
“flash over,” potentially damaging or
knocking out electronic circuits.

“At Leonid speeds,” notes Brown,
“meteoroid hits don’t have to
cause any mechanical damage to
kil or damage a saftellite. In fact, at
71 km per second. plasma damage
may be much more of a problem
than mechanical damage.”

What's NASA Doing? Johnson,
Brown and others are sifting through
Leonid information on several fronts,
and NASA is examining common
sense preventive measures. Says
Johnson, “Certainly there will be no
scheduled shuttle missions or criti-
cal launches during the potential
storm periods. And if astronauts
are aboard the yet-to-be-launched
space station, they may be moved
into the station’s protected internal
areas during potential storm peri-
ods, or they may even be moved
into the emergency crew-recovery

(Continued on page 57)
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CHARGE-ITT

oday NiCd and Gel-Cell
I rechargeable batteries
are found almost every-
where: in tools, computers,
telephones, portable radios
and TVs, flashlights, emer-
gency lights, camcorders,
toys! All those batteries need
fo be charged. If you bought
anything with rechargeable
baftteries. a charger probably
was included in the price of
the unit. But if you built a pro-
ject powered by recharge-
able batteries, or replaced
non-rechargeable batteries
with rechargeable units, or if
the original charger is lost or
broken, you need a charger.

If your situation fits any of
those scenarios, the Charge-It
is for you. Charge-It will replen-
ish nearly all rechargeable
batteries. It has controls that let
you set both maximum voltage
and maximum current  fo
match the battery being
charged. The prototype unit
was designed specifically for
use with é-volt NiCd and 12-
volt Gel-Cell batteries, so it was
originally built with preset
charging voltages to accom-
modate those two types.
However, in the present version,
a third position on the function
switch connects a variable
voltfage control info the circuit,
allowing the circuit to accom-
modate other battery volt-
ages. If desired, the circuit can
be configured to provide addi-
fional presets or other voltages.

The maximum current is
switch-selected in a 1, 2, 5
sequence from 10 mA to 300
mA, which gives a value near the
recommended charging current for
most batteries. In addition, Charge-
It can be used as a current-imited,
variable voltage (1.25 to over 20
volts) power supply.The current limit-
ing ability is useful for testing circuits
without overdriving (destroying) the
circuit components.

Circuit Description. Figure 1 shows

. CHARGE-IT

L NICd & GelCell Batteries)

VOLTAGE

SELECT
12y
ADJ.

CURRENT LIMIT
50 100z

LOwW COARSE
VOLTAGE ADIUSY

FINE

the schematic diagram for
Charge-lt. AC power is delivered fo
the circuit through PL1 (AC plug
and line cord), S1 (which serves as
the main power switch), and F1 (a
1-amp fuse), and applied to T1. The
output of T1 (an 18-volt AC, center-
tapped. step-down, power frans-
former) is rectified by BR1 and fil-
tered by capacitor C1. An LM317T
adjustustable voltage regulator

(IC1) is used as a current lim-
iter. The LM317T limits the volt-
age between ifs oufput and
adjust. terminals fo 1.25 volfs.
When the LM317Tis used as a
current limiter, a resistor is con-
nected from the outfput termi-
nal fo the adjust. terminal, and
the output is taken from the
adjust. terminal. A six-position
switch, S4, is used to connect
the appropriate resistor in the
circuit to provide the proper
current limit. The resistors for the
resistor network (comprised of
RS through R10) is selected by
Ohm’s Law for a voltage drop
of 1.25 at the desired maximum
current, using the formula:

R=V/I=125/I

in the current-limiting config-
uration, if the current starts to
go over the limit, the LM317T
reduces the voltage at ifs out-
put terminal by reducing the
outfput current, so that the volt-
age developed across the
selected resistor is held to 1.25
volfs. Resistors R5-R10 were
computed from the above for-
mula. The nearest standard 5%
values were used. Components
Qland R2-R4 form a circuit
which lights LED2 when the cur-
rent is at the limit.

A second LM317T,1C2,is used
as an adjustable voltage regu-
lator to limit the maximum out-
put voltage to that specified
for the battery being charged.
It also sefs the desired output
voltage if Charge-It is used as
a power supply. The preset out-
put voltages are set by trimmer
potentiometers R14 and R15 for the
12-volt and 6-volt ranges, respec-
fively. A panel-mounted poten-
fiometer, R13 is used to adjust vari-
able outpuf range. Potentiometers
R13. R14, or R15 are selected by
range switch S3-b. Switch S3-a.
when in the 12V position, grounds
the negative (-) ferminal of BRI,
forming a full-wave bridge rectifier -
circuit.



More Money, Advancement, or a Computer
Service Business of Your Own...

“NRI provided an excellent opportu-
nity for me to get an education with-
out changing my lifestyle or job. It
helped me get a sizable promotion
into the electrical maintenance
department where I'm currently
employed — with an increase in pay
and status. | now make over $7,500
more per year due to the course!”

S. O'Neal, Bristol, TN

“I recommend NR! to anyone looking
Sfor a change, success, and real

| challenge. Hands-on projects allow

| you to build on what you studied in

| the lessons — no better way exists to
learn how ‘o troubleshoot and service
computers.”

“Just two vears after finishing the
NRI training in microcomputer
servicing, [ set up my own company.
I contract myself out to several
computer retailers as their service
technician. I have control over my
Juture ana total confidence in my
business.”

R. Buda, Teniey Park, IL

V. Bender, Calgary, Alberta

Course Includes P200 Computer, Windows 95, Take Advantage of Today’s Money-Making

ForeFront Diagnostics, Netscape Navigator, and More!  Opportunities In Computer Repair

NRI’s highly acclaimed Discovery Learning Method — the learn-by-doing The Department of Labor forecasts over 220,000 jobs for computer
approach that gives you first-hand experience with the intricate electronics service technicians by the year 2005. With the right training and skills,
behind microcomputers - is the most effective way to learn a new skill. You  you can cash in on this wide-open opportunity. Only NRI prepares you
start with NRI's Discovery Lab — a complete breadboarding system that for a full- or part-time job as a computer service technician - you even
lets you design circuits, modify them, and then diagnose and repair faults.  get A+ Certification tutorials on CD-ROM!

You then select a Pentium® computer for your training and future use. N
And now, with NRI's PC Options Plan, you choose the upgrades you want F REE Catalog GIVES YOII the WhOIE Story =

at special student prices. Call or Write NRI Today

e 200 MHz or faster <lock If the coupon is missing, visit us on the Internet {http:
NEW!
33,600 or faster baud fax/modem

16 or more meg RAM www.mhcec.com) or write to NRI Schools, 4401 Connecticut Avenue,
PC Options
s e o o e CALL 1-800-321-4634, Ext. 2770

eSuper VGA color monitor NW, Washington, DC 20008. For fastesi service. ..
Plan- *8X or faster CD-ROM drive
What'smore, you perforn diagnos- SEND TODAY FOR FREE CATALOG!
tic tests using the self-booting ForeFront [

diagnostic software and CD-ROM included in your course. i ”R’s hool |
cnools For career courses approved under Gl Bill,
And now, as an added bonus, you get up-to-the- | 4401 Zonnecticut Avenue, NW, Washington, DC 20008 U check here for details. I
minute training on Windows 95, PC communications, | Y ’ ’ |
and the Internet - plus Netscape Navigator™ Web Check one FREE career catalog only
browser software! P P g QO MICROCOMPUTER SERVICING O NEW! Introduction to PCs O Bookkeeping and Accounting l
) J © Computer Programming and the Internet O Visual Programming in C** |
L] 3 L] . . -
Q TV, Video/Audio Servicing Q Nerworking with Windows NT O Magtering Microsoft Office
Tram in the P"vacy Of Yo"r own *bme l Q Desktop Publishing with PageMaker l
No prior experience necessary! With your personal 1 Name Age |
instructor behind you every step of the way, you learn at I Tlease print] — R I
your own pace, turning to NRI’s Online Connection for Address - ) o -
online seminars, technical information, discussion groups, i
and more. No classroom pressures, no night school,no ~ J City _ _State. Zp__ 3
need to quit your present job until you're readv to make | A Accredited Member. Distance |
your move. A Division of The McGraw-Hill Compantes Education and Training Council 00181197
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Fig. I. At the heart of this charger are a pair of LM317T adjustable voltage regulators
(IC1 and IC2j—one arranged in a current limiting configuration and the other set up as
a simple variable voltage regulator—and fairly a straightforward switching network.
Although the circuit is designed as a battery charger, it can also be used as a low-power

supply.

In the 6V position, S3-a removes
the ground from BR1, and grounds
the center tap of power trans-
former T1, forming a full-wave recti-
fier circuit, which has half the out-
put voltage of a bridge rectifier.
That lower rectifier output reduces
the voltage drop (and power dissi-
pation) in IC1 and IC2 when a
lower voltage battery is being
charged. When 83 is set to ADJUST,
$3-a connects $2-a in the circuit fo
select either the Low OF HIGH output,
by grounding either the center tap
of 71 or the negative terminal of
BR1, as described earlier. .

When set to the Low position. $2-b
also connects R16 in parallel with
R13, making setting of low voltages
easier. The cathodes of LED1 (a
pilot light) and LED2 are connect-
ed to the center tap of T1, which
reduces the voltage change to
them when the rectifier circuit is
switched. Diode D1 protects IC]
and IC2 from reverse current, in

case a battery is connected when
the power is off.

Construction. The original Charge-it
was built into a surplus plastic enclo-
sure, measuring 4 X 7.75 X 1.5 inch-
es. Components IC1 and IC2, were
mounted to small heat sinks and
bolted to the inside of the enclo-
sure. Components Q1 and R2-R4
were mounted on a small section of
perfboard. Potentiometers R14 and
R15 were glued to the inside of the
case with Super-Glue. (They could
also be mounted on the perforated
board.) Most other parts were con-
nected directly to the switch termi-
nals, the output terminals, or the fer-
minals of IC1 and IC2.

LED2 is a low-current (2 to 2.5 mA)
unit. If a conventional LED is used in
the circuit (with a smaller value for
R4), the turn-on and turn-off of the
LED at the current limit is more grad-
ual than with a low-current LED.
RadioShack stocks a red low-cur-

rent LED (part No. 276-044). Another
source is Digi-Key Corp. (Tel. 800-
344-4539); they have red (stock No.
HLMP-4700QT-ND) and yellow (stock
No. HLMP-4719QT-ND). Some other
manufacturers of low-current LEDs,
available from various distributors,
are Lumex Optoelectronics Inc.,
Industrial Devices Inc., Chicago
Miniature Lamps, and Linrose
Electronics Inc. A low-current LED
was also used for LEDT.

The output connectors should be
selected to match the batteries to
be charged. In the prototype unit,
two banana jacks were used.
Leads terminated in banana plugs
at one end and clip leads on the
other plug into those jacks, and are
used to connect to the battery(s)
to be charged, or. if Charge-lt is
used as a power supply, to the cir-
cuit being powered. A two-wire
cord was wired in parallel with the
banana jacks and the free end ter-
minated with a coaxial DC power



PARTS LIST FOR
CHARGE-IT!

SEMICONDUCTORS

IC1, IC2—LM3 17T adjustable volage
regulator, integrated circuit

QI1-—2N3906 general-purpose small-
signal PNP transistor

BR1-—2-amp, 200-P1V, full-wave,
bridge rectifier

D1—IN4001 1-amp, 50-P1V, silicon
rectifier diode

LED!, LED2—low-current LED (see
text)

RESISTORS

(All fixed resistors are !/,-watt, 5%
units, except where otherwise noted.)

R1. R4 —5600-0ohm

R2—9100-ohm

R3—3300-0ohm

R5-—130-ohm

R6—62-ohm

R7—24-ohm

R8—13-ohm, !s-watt

R9—6.2-0hm, |-watt

R10~—4.3-ohm, |-watt

R11—22,000-0hm

R12-—240-ohm (see text)

R13 —5000-ohm potentiometer
(see text)

R14. R15—5000-ohm, multi-turn,
trimmer potentiometer

R16—3900-ohm

CAPACITORS
C1—2200-pF, 35-WVDC, electrolytic
C2-C4—0.1-pF, ceramic-disc

ADDITIONAL PARTS

AND MATERIALS

Fl—I-ampere, 125-VAC fast-blow fuse

PL1—AC plug and line cord

S1—SPST toggle switch

S2—DPDT, miniature toggle or slide
switch

S$3—DP3P rotary switch, (see text)

S4-—DP6P rotary switch (see text)

T1—18-volt CT, 300-mA, step-down,
power transformer (see text)
Perfboard (see text), enclosure, fuse
holder. TO-220) heat sinks, tip jacks,
banana jacks, knobs, wire, solder.
hardware, etc.

connector. The connector is Lsed
to connect the charger to battery
circuits equipped with that type of
plug. In addition, fip jacks were also
connected in parailel to allow the
probes from a digital multimeter to
be plugged into the oufput circuit
to measure the output voltage.
Transformer T1 is an 18-volt AC,
center-tapped, 300-mA power
transformer—available from Mouser
Electronics, Tel. (800) 346-6873, as

RESISTOR LOCATIONS®

. + RB RA
R17* € \ A
5 Ry § \
CHARGER —e Viy DECIMAL
OUTPUT R18'2 o _L POINT
RP® T —4/JUMPERS'
o— | eGD —

TO
PRIMARY

DIGITAL PANEL
METER MODULE

OF T1

*SEE TEXT

Fig. 2. Although Charge-1t is equipped with tip jacks thar allow you 10 plug merer probes
N0 the circuit's output, you may wani 10 go with a permanenily connecied volimerer.
Here we show you how to connect u low-priced digital punel meter 10 the circuir.

stock number 41FJ300. For higher
output current, the Mouser 41FH600
(600 mA) or 41FJO10 (1.0 Amp) can
be substituted. Of course, using @
larger transformer will, most likely,
necessitate the use of a larger
enclosure. Larger heatsinks will also
be required for IC1 and IC2.If alarg-
er transformer is used, the 300-mA
range setting of S4 will need to be
changed to reflect the higher cur-
rent range.

For a 600-mA transformer, replace
R10 with a 2-ohm, 2-watt resistor,
transforming the 300 mA setting to
600-mA. A 400-mA range could be
added by substituting a switch with
more positions for 34 and placing a
3-ohm, 2-watt resistor in series with
that switch position. For the 1-amp
transformer, suggested resistors are
2.4 ohms at 2 watts for a 500-mA
range, and 1.2 ohms at 5 watts for a
l-amp range. To increase or
decrease the number of preset
voltages, a multi-position switch with
more contacts than that specified
can be substituted for S3.

Because it was difficult to adjust
R13 when charging a single NiCd
cell, the author modified the circuit
by adding a 500-ohm potentiome-
fer (call it R13-b) in series with R13,
as a fine adjustment. That gives
easy adjustment to the voltage
needed, and fast change from a
low to a high voltage.

Circuit Add-Ons. Although tip
jacks for digital multimeter probes
were connected in parallel with

the output connectors. If desired, a
voltmeter, either analog (such as
RadioShack 15-volt meter, part
number 270-1754) or digital, could
be built into the charger. Doing so
would also require that the circuit
be housed in a larger enclosure, A
circuit for a digital meter, using one
of the low-priced digital panel
meter (DPM) modules that are cur-
rently available from a number of
suppliers. is shown in Fig. 2.
Unfortunately, most or all of the
lower-priced DPMs require a float-
ing power supply, isolated from
both input terminals of the DPM.
That requires a separate power
transformer to supply the DPM.
Transformer T2 in Fig. 2 is a 6.3-volt
AC transformer. However, the cen-
ter tap and one end of a small
12.6-volt transformer can also be
used. If the DC output voltage is
higher than 12 volts, a resistor
should be connected in series with
D2 to lower the voltage.
One-percent resistors R17 and R18
do not need to be the values speci-
fied in the Parts List. Any resistors with

TABLE 1—TYPICAL NICD
BATTERY RATINGS

VOLTAGE AMP-HOURS
9V 65 to 100 mAh
N 150 mAh
AAA 180 to 220 mAh
AA 500 to 650 mAh
Sub-C 600 to 1000 mAH
c 1.6 to 2.4 Ah
D g 1.6 to 3 Ah|
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a ratio of 99:1 can be used, giving a
maximum meter reading of 19.99
volts, It is impossible to find any two
resistors in standard one-percent val-
ues with a 99:1 ratio, so either R17 or
R18 will need to be two resistors in
series. Many DPM circuits have on-
board locations for R17 and R18,
often marked Rg and Ra. If R17 and
R18 are not mounted on the DPM
board, a jumper (if not dlready pre-
sent) must be placed in the Rg pPosi-
fion. There are usually three locations
on the DPM board for decimal point
jumpers. Which jumper is used for a
19.99-volt range varies from meter to
meter. If the instruction sheet is
unclear as to which jumper location
is used, it can be determined by
experiment. For additional informa-
tion, see “Using Digital Panel Meters”
(which appeared in the October
1996 issue of Popular Electronics).

TEST CLIPST

S “SEE TEXT

Fig. 3. Anvone who uses NiCd batteries is
awdare of their tendency to develop internal
shorts. But with the circuit shown here, you
can apply a high voltage pulse to a short-
ed battery, zapping the short into oblivion.
The Zapper is designed so that the input
voltage is never connected to the circuit’s
output terminals at any time to reduce the
risk of electrical shock or damage to the
hattery.

Calibration And Use. Calibration is
simple. Turn on the charger. with no
battery connected. and adjust R14
and R15 for the required maximum

output voltage. To use Charge-it for

other voltage batteries, adjust R13
for the reguired maximum voltage
before connecting the battery. For
either preset or adjustable ranges,
set S4 to the battery’s maximum

charging current. (When using
Charge-It as a power supply, set
R13 for the desired output, and 54
to the maximum current of the cir-
cuit being powered.)

The next question is what is the
correct voltage and current for
battery charging? If available, use
the battery manufacturer’s specifi-
cations. If you don’t have them,
some data from commonly used
batteries is given in Table 1. The
usual recommended charging cur-
rent for both NiCd and Gel-Cell
batteries is one-tenth of the amp-
hour rating. For example, a battery
rated at 1000 mAh (1 Ah) would
have a charge current rating of 100
mA. The Ah rating is marked on
most Gel-Cell batteries, and many
NiCd batteries. For a completely
discharged NiCd battery, charge
time at one-tenth the Ah rating is
usually given as about 14 hours.

Maximum voltages are different if
the charger will be left connected
to the battery for an indefinite peri-
od (“floating charge”), or wil be
connected only for a limited charg-
ing time. The chemistry of Gel-Cells is
similar to that of lead-acid automo-
bile batteries, and the voltages are
similar as well. For a Gel-Cell left con-
nected to the charger the usual
voltage is 2.3 volts per cell (13.8 volts
for a 12-volt battery). For a battery
charged for a limited time, the usual
voltage is 2.46 volts per cell (14.8
volts for a 12-volt battery).

For most NiCd batteries, the volt-
age is 1.35 volts per cell for a *float-
ing charge.” and 1.45 volts per cell
for a limited charging time. “Fast-
charge” NiCds use higher charging
voltages and currents, but they can
also be charged using normail volt-
ages and currents.

Shorted NiCd Cells. One problem
with NiCd batteries is the tendency
for one cell in an otherwise good
battery to develop an internal
short. That's more likely to happen
when the battery has not been
used for some time or hasn’t been
completely discharged. The short is
usually caused by the formation of
metallic “whiskers” (dendrites)
between the positive and negative
electrodes of the cell. A number of
circuits have been published to
zap the whiskers inside the cell.

Some of the circuits are rather
complex. Usually, a charged elec-
trolytic capacitor is discharged
through the cell to vaporize the
short. A rather high voltage is
required for best results. The circuit
shown in Fig. 3 works very well.

Because the circuit is connected
to the power line, it must be well-
insulated from the wuser. The
*Zapper” should be built in an all-
plastic enclosure. A double-pole,
double-throw switch is used for S1
so that output leads are never con-
nected to the power line. It should
be a good-quality standard size
DPDT toggle switch rated for power
line voltages. Although most minia-
tures are rated for power-line volt-
ages, better safe than sorry.

' __PARTS LIST FOR
' THE NiCd CELL “ZAPPER"

' RESISTORS

AN resistors are 1-watt, 3% units.)
PRI—22-ohm -

‘R247 00(-ohim
FRII0,000-ohm

i ADDITIONAL PARTS
"AND MATERIALS p
C1—80 to 100-pF, 250-WVDC
elecirolytic capaciior (ses text)
D1 N4007T T-amp, T000-PIV] siticon
© ppetifier diode
ﬂE F—12{Lvalt AC neon assembly
iRadioShack 272-T07 or similar)
: PLI-AC plug and line cord
;SL---DPDT togxle switch {(see text)
“ Insulated alligator clips, all-plastic
: “%Ipﬁ:1r¢,%he aolder, hard\':rfm:, etg: E
Resistor R3 is included in the cir-
cuit to discharge C1 if S1 is fipped
to the zap position with no NiCd cell
connected to the circuit. The alliga-
tor clips used to connect the circuit
to the battery should be insulated.
Although there is no voltage across
the clips, other than for a few sec-
onds after S1 is moved from CHARGE
to zap, caution still is needed.
Resistor R2 is included in the circuit
to reduce the voltage across NE1. If
another type of neon assembly is
used, it may be necessary to
increase the value of R2. A 160-
WVDC unit would probably work for
C1, but since the charge on C1 will
be about 165 volts for an AC line
voltage of 120, a 250-WVDC unit is
(Continued on page 55)
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Firing Up Those 01-As

or the past few months, | played

hooky from the Freed-Eisemann
Neutrodyne Model NR-5 restoration
started in the July Popular Electronics
issue, because | hadn't been able to get
in much soldering-iron time. Now I'm
back on track, and the concern this
month is to work out a way to light the
filaments, or “A”-supply of the set's five
01-As. An 01-A tube filament requires
five volts at a quarter-amp of direct cur-
rent—one-and-a-quarter amps for the
whole set. Alternating current is not
acceptable (the result would be a rau-
cous hum in the speaker and not much
else). So we can't light the filaments the
easy way, from a transformer. In the old
days, they used a six-volt car battery.

FILAMENT
POWER OPTIONS

The last time | fired up the 01-As in
a five-tube, three-dialer was back in
the early 1960s. | was just becoming
interested in antique sets, and had
recently purchased the five-tuber at an
antique barn in New England. | was
able to purchase a discounted Eico
model 1064 “battery eliminator and
charger,” a hefty hunk of iron weighing
in at about 12 pounds.

That Eico DC supply could provide
six volts at up to ten amps continuous
and, according to catalog descriptions,
“delivered the low-ripple DC necessary
for servicing transistorized electronic
equipment.” Of course, it powered my
five 01-As without even breaking a
sweat, and the radio performed well
with hardly a trace of hum audible in
the speaker. | still have the Eico, and
although it hasn't done much radio
work for me in the intervening years, it
sure has started a lot of cars!

BUILDING THE
DC FILAMENT SUPPLY

Of course, | could also use the Eico
for this project with no problems.
Another good alternative, | suspect,
would be one of the gel-cell recharge-
able six-volt batteries (the kind used in
emergency lighting systems) common-
ly available at electronic flea markets. |

ORIGINAL 6.3VOLT
TAP (SEE TEXT)
f -+

RECTIFIER
L g
T1
MODIFIED

RADIO SHACK TRANSFORMER
(SEE TEXT)

MARC ELLIS

F1
2A FAST BLOW

Q1
2N3055 b2
6.2V

100Q
R2
20Q
- +

c2
T 100uF
L 3 -

Ta
o =]
BINDING

POSTS

MOUNTED

ON BOARD

Fig. |. Schematic of the “A" power unit with parts values noted.

decided to stick with the battery elimi-
nator concept, but opted for something
based on more current technology than
the Eico. {(Well, maybe it's not that cur-
rent but, ney, | am the Antique Radio
editor!)

The circuit | chose, shown in Fig. 1,
is based on the one described in the
article, “An Inexpensive Power Supply
for Battery Radios Using Off-the-Shelf
Parts,” by Dr. Fred Archibald (The Old-
timer’s Builletin of the Antiqgue Wireless
Associatian, November 1989). All of the
parts for the supply were (and are)
available off-the-shelf from RadioShack
at very low cost. Interested readers
should be able to duplicate it without
too much trouble. The one small hang-
up about this project is the power trans-
former. The good news is that it's a
standard 12-volt, 1.2-amp center-
tapped model. Dr. Archibald bought his
at RadioShack (273-1352). The bad
news is that he had to modify it to pro-
duce nine volts.

At that time, at least, those trans-
formers had separate primary and sec-
ondary windings. It was easy to remove
the tape from the secondary and
remove 2& of its 116 turns to produce
the required voltage (the end result was
9.4 volts.) | don't know if the current
generation of RadioShack transformers
are as easy to modify. However my
junkbox yielded a substantial-looking
transformer that had two center-tapped
6.3-volt windings. So | can use one
winding ard half of the other to deliver

the nine-plus volts. The transformer’s
other 6.3-volt tap was used to power a
second, reverse-connected, 6.3-volt
transformer for the high-voltage supply
(to be discussed in a later issue).

The nine volts is then rectified by a
standard bridge unit (! used a
RadioShack 276-1173, rated at four
amps); filtered by a 2200-pF, 35-volt
capacitor (RadioShack 272-1020); and
regulated to 6.2-volts by means of a
2N3055 power transistor (RadioShack
276-2041). whose base voltage is con-
trolled by a 6.2-volt Zener diode
(RadinShack 276-561) in series with a
100-ohm resistor. The 2N3055 is rated
at a whopping 115 watts, amazing con-
sidering its diminutive size. Dr.
Archibald points out that the rectifier
and transistor were deliberately “over-
rated” to reduce “load-dependent volt-
age drop” that might make it difficult or
impossible to properly adjust the set’s
filament rheostats.

if the regulating circuit should fail,
you won't blow your hard-to-get and
expensive 01-As. Another 6.2-volt
Zener diode, connected across the out-
put, forms a simple “crowbar” circuit.
Should the output voltage rise above
6.2 volts, the diode would conduct
heavily and open the two-amp fuse
located ahead of it in the circuit before
any damage could be done to the
tubes.

CONSTRUCTION

| assembled the circuit on a small
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4A BRIDGE

2200uF

FILTER CAP = 4S5

2A FAST BLOW

FUSE R%HH\N‘

OUTPUT .
BINDING
POSTS <

2N3055
ONPC BOARD
HEAT SINK

Here's the unit as built in my shop. The transformer is not on board, but is mounted separately.

(approximately 7x2-'z-inch) Radio-
Shack experimenter’s perf board (276-
170). The board includes handy foil
patterns on the back for making circuit
connections. | used the fail for circuit
wiring which did not carry appreciable
current (such as the components in the
base circuit of the 2N3055). All other
connections were hard-wired, with the
holes in the board used merely as pass-
throughs.

The four-amp bridge rectifier was a
little large and heavy to mount using
the holes on the perf board, so | screw-
attached a four-lug terminal strip at the
end of the board to hold the compo-
nent and conveniently make connec-
tions to it. Even though the 2N3055
regulator was to be run at a fraction of
its current rating, | thought it wise to
provide it with some type of heat sink.
Here RadioShack let me down; they
don’t seem to stock a heat sink for that
style case. So | installed the regulator
through a small square of copper-
faced PC-board material prior to
mounting it on the perf board. | figured
the copper would dissipate at least
some of the excess heat.

A couple of heavy-duty binding
posts, intended for connection to the
radio’s battery cable, were mounted on
the end of the board opposite the bridge
rectifier. The holder for the “crowbar-cir-
cuit” fuse, also mounted directly on the
board, came out of my junkbox but is a
standard type.

All components fit comfortably and
neatly on this board (except for the

power transformer, of course, which
was mounted separately), and there is
very little more to be said about the
wiring of this simple circuit. You'll find
all the parts values directly on the
accompanying schematic diagram of
Fig. 1. The two capacitors are standard
RadioShack 35-volt electrolytics. The
100-ohm resistor in the 2N3055 base
circuit is the 's-watt type sold at
RadioShack. The 20-ohm load resistor,
however, dissipates about two watts of
power. | paralleled a couple of 43-ohm,
1-watt resistors from my parts box to
achieve the required resistance and
power dissipation. They run pretty hot,
but they're okay.

I'll decide on the “packaging” for
this power supply after | complete the
plate-supply board, which | hope to
have ready for a later column. Being
essentially a lazy type, | probably won't
go for a fancy metal enclosure. The
two boards and transformer will likely
be mounted neatly, “breadboard style,”
on a piece of pine.

THE SMOKE TEST

With the wiring completed, | hooked
up one of the secondaries of my dual-
six-volt transformer to half of the other
secondary to obtain the required nine
volts (closer to 10 volts with no load)
for the input of the bridge rectifier. On
my first try, as luck would have it, |
hooked up the secondaries in “buck-
ing” configuration and ended up with
three volts. However, 1 quickly
reversed one of the windings, and that

L
Just for fun, here's a look beneath the cover of
a Cooper “A” eliminator build in 1927. The
large oblong housing on the bottom deck is the
power transformer; the filter caps are in the can
Jjust ahead of it; the large cylindrical objects on
the top deck are filter chokes.

took care of the problem.

Inserting a two-amp quick-blow fuse
in the holder, | checked the output of the
supply with my DVM. Eureka! 5.2 volts
and no sign of smoke. Looking about
for a test resistor that would present the
same amp-and-a-quarter load as five
01-As, | came up with a heavy-duty
rheostat of about 10 ohms resistance
from my junk box. | set the rheostat for
full resistance and connected it across
the supply in series with a DC amme-
ter. Then | slowly decreased the resis-
tance until the meter registered an
amp-and-a-half. The voltage came
down just a very little (perhaps a tenth
of a volt). In a few minutes, the case of
the 2N3055 and the copper PC board
“heat sink” were warm to the touch. In a
few more minutes, they were so hot |
couldn’t touch them at all. | was certain-
ly glad that | had provided a heat sink,
even if it is a perfunctory one. | can't
imagine how hot this littte unit would get
when passing the 15 amps it is sup-
posed to be able to handle!

Those who intend to duplicate this
circuit should probably try to make a
better arrangement for heat dissipation
than | did. The original builder of this
circuit used a metal enclosure and
mounted the 2N3055 on that. However,
| did leave the supply on, delivering
one-and-a-half amps to the test resis-
tance, for at least an hour. The voltage
and current stayed constant, and noth-
ing burned out or smoked.

Curious to get some idea of the
“hum content” of the power-supply volt-
age, | connected a pair of standard
2000-ohm headphones (in series with a
0.1-wF to keep out the DC) across the
output and listened intently. There was
a very muted hum, but it definitely was
not objectionable. Actually, | suspect




that the hum might be even lower under
actual receiving conditions because the
“heat inertia” of the 01-A filaments will
have something of a filtering effect.

“A” ELIMINATORS
THE OLD WAY!

Comparing this small circuit board
and moderately-priced power trans-
former with the Eico eliminator/charger
that | used for "A”-power 35 years ago,
| was quite impressed at the reduction
in size, weight, and cost! But, just for
fun, let’'s go back double that number of
years and see what an “A” power elim-
inator looked like 70 years ago. Here’s
an excerpt from a product description
of an “A” battery eliminator offered in
1927 by Cooper Corporation at a cost
of $87.50 (pre-inflation dollars):

“This “A” power eliminator really
eliminates the “A” battery by converting
the alternating house current for direct
lighting of standard five-volt radio
tubes. The action that takes place in it
is purely a transformer-and-rectifying
one, wherein the 110-volt AC is
stepped down to a lower voltage, recti-
fied, and its pulsations then ironed out
by a filtering system of “brute” dimen-
sions ... The use of the unit entails no
revision of the filament circuit of the
receiver. The containing case is made
of 16-gauge steel finished in sagebrush
green, and is 9 inches wide, 9-'+ inch-
es high, and 13-% inches long. It
weighs 52 pounds complete.”

May the glowing embers of these
filaments keep you warm—see you
next month! [ ]

Pale’s Wholssals

Wholesale distributors of cubes and one
piece units works on all major systems
call us last for the best price!

300-758-7277

Get your copy of the
CRYSTAL SET HANDBOOK

Go back to antiquity and build the
radios that your grandfather built.
Build the "Quaker Qats” type rig.
wind coils that work and make it
look like the 1920's! Only $10.95
plus $4.00 for shipping and han-
dling. Claggk Inc., P.O. Box 4099,
Farmingdale, NY 11735. USA
Funds ONLY! USA and Carada—
no foreign orders. Allow 6-8 weeks
for delivery. MAO1

CHARGE IT

(continued from page 52)

listed is specified in the Parts List.
Even if the battery is completely
discharged, the voltage of a NiCd
battery will usually rise to 1 volt per
cell or more after charging for a few
minutes. If it does noft, there proba-
bly is a shorted cell. It is necessary to
access the terminals of the cells in
the battery to find the shorted cell
and to “Zap” it. A shorted cell will
have a voltage close to zero. If the
battery is shrink-wrapped, small
holes can be cut in the wrap tfo
access the outer casing of each
cell (usually the negative terminal). If
the battery has a hard plastic case,
there is usually some way to open it
so that it can be reassembled. If you
can't. it wasn’t useable anyway with
a shorted cell, but you may be able
o use the cells somewhere else.
The Zapper is connected to only
one cell at a time. For a single cell
that does not have wire or metal
strip connectors, place the cell in a
plastic battery holder. For shrink-
wrapped batteries, a short bare
wire or a safety-pin can be used as
a connector for the Zapper.
Connect the clips to the bad cell,
plug in the Zapper. and fip the
switch from CHARGE tO zaP once or
R1x3 R4 83 R15  IC1

PARTS LIST FOR

THE DIGITAL PANEL METER

C5-—220-pF, 25-WVDC, electralytic
capacitor

C6—9.1-pF, ceramic-disc capacitor

D2—IN4081 1-amp, SO-PIV, silicon
rectifier diode

R17—I1-megohm, !j,-watt, [ % resistor
(see text)

R18—10,100-ohm, V,-watt, 1% resis-
tor (10,000-0hm in series witl
100-ohm, see fext)

T2—6.3-valt step-dawn, power
transformner {see 1ext)

Digital panel meter module, wire,
solder, hardware, €fc.

twice.There will be a “pop”if the cell
is shorted.

When you think the short has
been cleared, connect Charge-lf to
the cell.If the short has, in fact, been
cleared the cell voltage will rise to
one volt or more. If a cell has been
Zapped, or otherwise completely
discharged. the initial charging cur-
rent may be low. Unless the cell is
dried out or otherwise ruined. the
current will rise after a few hours,
and it will charge normally. The
charge time can be shorfened by
using a higher than normal voltage
(up to 1.65 volts) to bring the charg-
ing current up fo normal for that cell.
After an hour or two, reduce the
voltage setting fo normal and con-
tinue charging the cell. [ ]

IC2 clz C1 BRA F1

S1
Shown here are the innards of the authors prototype. The unit was hard-wired into its
plastic enclosure and the components interconnected with hookup wire. Note that the two
trimmer potentiometers (R14 and R15) were glued to the inside wall of the enclosure and
connected to the other components using point-to-point wiring techniques.
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Fast-Talking Fast-Food Clerks

R adioShack’s PRO-2045 desktop
unit responds to many scanning
needs. It's reasonably priced, feature-
rich, and compact—the factors most
monitoring fans would agree spell out
“desirable.” The PRO-2045 offers 200
memory channels set up in 10 banks of
20 channels. Then, there are another
10 monitor memories for temporary
storage of newly discovered active
channels. Frequency coverage? Oh,
yeah! The VHF low band (29-54 MHz),
the VHF aeronautic band (108-137
MHz), the VHF high band (137-174
MHz), the UHF military aeronautic band
(216—400 MHz), the UHF/UHF-T land-
mobile bands (400-512 MHz), and from
806 to 1000 MHz (less the cellular
bands, which are factory locked-out,
per federal regulations). It scans at 50
or 100 channels per seconds, but it can
operate at either 100 or 300 channels
per second when in search mode.

An advanced triple-conversion cir-
cuit provides fine performance with min-
imal image interference. Intermediate
frequencies are at 380.7 MHz, 10.85
MHz, and 450 kHz. FM sensitivity (with
a signal-plus-noise to noise ratio of 20
dB) is 0.5 uV below 54 MHz, 0.6 uV in
the high and UHF bands, and 0.8 puV
above 800 MHz.

Features? It's got plenty of those,
too. There's instant weather-band
access, including the ability to sound an
alarm if NOAA transmits a severe-
weather-alert tone. You get no less than
10 priority channels, a reception
counter that lets you know how many
hits you’ve gotten on each programmed
channel, a variable signal attenuator,
and a lock-out review. The PRO-2045
lets you skip over non-voice data sig-
nals and gives you the ability to lock out
unwanted frequencies while searching.
Frequencies can be selected in several
ways, including using the keypad or the
rotary tuning knob. An optional extra
that RadioShack offers is a Continuous
Tone-Controlled Squelch System
(CTCSS) board that allows you to set
memory channels to activate only when
the specified tone appears on those

56 channels.

The PRO-2045 sounds like a lot of
receiver, and it is. Yet it carries a cata-
log price of $349.99. The CTCSS
board costs about $40 more. Check it
out at any RadioShack.

SCANNING, ON A BUN?

We continue to receive at least a
dozen letters each month either con-
tributing fast-food drive-up window
information, or else asking if we know
why those frequencies continue to
attract a cadre of devoted listeners.

Well, they can be rather interesting
to monitor at times because the clerks
often make rude or off-color remarks
about the customers waiting in line or
being served. The real fun, we hear,
comes when you freak out the clerks
by commenting on something they
said about the previous customer.
That’s when they start worrying if they
said something that went out over the
intercom to the customers. It has a
chilling effect, especially if they have
also been commenting about the boss!

These are low-powered communica-
tions of very short range, so you might
not be able to copy them from more
than a block or two away. Most scanner
directories don't list these stations. The
customer’s microphone is always open
when a car is present. The employee
has to push one of two buttons to talk.
The use of CTCSS tones permits one
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button to be used for internal communi-
cations while the other puts them
through to the customer.

While each fast-food chain has dif-
ferent combinations of customer and
clerk frequencies, some chains seem
to prefer certain ones. For instance,
Arby’s often seems to use 30.84 MHz
for the customers and 154.57 MHz for
the clerks—although you’d really only
want to monitor the clerk’s channel.

Two popular Burger King channels
are 4658876 and 467.7875 MHz.
McDonald’s seems to like 151.895,
154.60, 170.245, and 171.105 MHz.
Wendy’s appears to prefer 465.8875
MHz.

For general searching out of mis-
cellaneous establishments, here are
popular channels reported to be used
by clerks at various chains: 151.895,
154.515,154.54,154.57,154.60,
169.445, 170.245, 170.305, 171.105,
171.905,461.0875,464.0125,
464.1875,464.925,465.8875,
466.1625,467.1625,467.7375, 467.75,
467.7625, 467.80, 467.8125, 467.825,
467.8375,467.8875,468.2875,and
469.9625 MHz.

NEW PLACES TO MONITOR

The FCC is now processing public-
service applications in the 821 to 824
MHz and 866 to 869 MHz bands.
Applications were accepted from the

The Pro-2045 is an affordable. full-featured desktop unit from Radio Shack.




western counties of upstate New York
and the Philadelphia, Pennsylvania
area, but the FCC noted that 800-MHz
frequency assignments in some areas
around Philadelphia have already
been depleted. The agency specifical-
ly discouraged applications in the
Philadelphia metro area.

Willie D., in the Big Apple, wrote to
ask about the frequency to monitor in
order to hear the Emergency Medical
System (EMS), the NYPD Special Op-
erations Division (SOD), and the high-
way units. The SOD, which includes the
exploits of the Emergency Service
units, can be monitored on 470.8375
MHz. The NYPD Traffic division oper-
ates highway and traffic units on
470.8625 MHz, with plate checks and
related data on 476.7375 and 478.8675
MHz. The New York Fire Department’s

EMS in Manhattan South operates on
860.7375 MHz, Manhattan North is on
855.4575 MHz, and Brooklyn and
Staten Island are on 854.9875 MHz.
There are also trunked operations on
854.9875, 857.9875, 858.9875,
859.9875, and 960.9875 MHz.

THUNDERBIRDS

The US Air Force Thunderbirds are
almost constantly on tour performing in
visiting air shows. These folks make
much use of communications, and we
frequently hear from readers asking for
their latest listings of frequencies. The
information we have, which was com-
piled from various sources, says that
they often select from the following fre-
quencies: 66.90 (FM), 120.45, 123.45,
124.25, 134.1, 138.875, 140.40,
141.85, 148.55 (FM), 236.6, 2414,

241.6, 250.85, 273.5, 283.5, 294.7,
295.7, 322.3, 322.6, 382.9, 394.0, and
413.025 (FM) MHz. With the exception
of the three channels indicated as “FM,”
all are in AM mode. The 148.55 and
413.025 MHz channels are used by
maintenance and other ground-support
activities.

GIVE US A HAND!

Be a big part of our column by pass-
ing along your favorite frequencies, new
discoveries, scanning-related in-
formation, and suggestions! Your contri-
butions help us keep our column
useful and current. Just mail your infor-
mation to Scanner Scene, Popular
Electronics, 500 Bi-County Bilvd,,
Farmingdale, NY 11735. We also invite
you to send everything to our column by
e-mail at sigintt@aol.com. u

LEONID METEORS
(continued from puge 45)

modules for the relatively short-dura-
tion peak periods.”

NASA is also carefully analyzing
all existing Leonid data to improve
its prediction methods and models.
A new meteor radar system is also
being used to improve the agency’s
meteor-rate predictions versus actu-
al post-event observations.

Minimizing Threats. When deadly
particle streams threaten, turning a
satellite’s solar arrays paraliel to the
incoming meteor stream is probably
the best action. Measuring 60 feet
Qacross or more, solar arrays usually
have much more surface area than
the satellite’s core. This protective
measure isn’t practical if the sat-
ellite’s batteries can’t tolerate re-
duced charging current while the
array is pointed elsewhere.

Other protective measures in-
clude stowing retractable extremi-
fies: shutting protective covers,
hatches and doors; rotating sensi-
tive instruments and sensors away
from the particie stream, and so on.
Considering the velocities involved,
most satellites are sitting ducks!

The Bottom Line. What are the real
odds of a spacecraft colliding with
a Leonid meteoroid? Hard data is
scarce. Orbiting structures vary in

LEARNING ABOUT AND
OBSERVING THE LEONIDS

There’s a lot of material available to
those whin wani to learn about the Leonids
and dther comet/mateor shower topics.
Those with Internet access can pore
through reams of intetesting mtormation,
Ter gt started, try Gary Kronk's Meteor
Links page at http.l/imedecine.wustl.
edui~kronkpimetlink A, the home page
for the Intermnational Meteor Organization
at Jittp:fiwww.imo. net/, or the home of the
North American Meteor Network
at  hitpsifwww.medecine wustl edul~kro-
nkglnanmn fimi,

Joe Rao’s excellent article, “Leonids:
King of the Meteor Showers,” dppeared in
the November 1995 issue of Sky & Tele-
scope. For many readers, Joe’s article and
“Planniny Your Leonid Watch,” in the
same issue, will amount to “one-stop
Leonid shopping.”

size, and satellites over different
parts of the globe see widely vary-
ing particle rates. We know that if
the Leonids storm in at their 1966
level or better, satellites exposed to
the stream will encounter meteoroid
and impact probability levels some
10,000 times greater than normal.
We also know that there is at least a
reasonable chance that this may
occur during the Leonid showers
over the next few years.

Brown, using 1966 rate data, cal-
culates an impact probability of
approximately 0.1% per hour for a
satellite of “standard area” (10

square meters) exposed to peak-
rate particle streams. Many satel-
lites are much larger, especially
when their solar arrays are exposed
to the stream. An impact probabili-
ty of 0.1% per hour doesn’t sound
all that risky, but when you consider
that, according to Brown, a satellite
of standard area normally has a
0.07% impact probability per year.
the meteor storm figure stands out.
What about bigger orbiting
objects? Brown’s analysis of the
space station Ffreedom, with an
exposed area of amost 500 square
meters, suggests a Leonid-storm hit
probability of about 0.5%, with a
maximum risk of 1%. This figure
assumes the station’s heavy shield-
ing and estimates the risk as-
sociated with a crifical impact. its
chances of being hit by smaller par-
ticles may be greater. And how the
station may be affected by poten-
tial plasma discharges is unknown.
Even with impact probabilities
that seem mathematically insignifi-
cant, there are hundreds of objects
in orbit, each one a potential target
for the fast-moving Leonids. Even if
every satellite and space station sur-
vives this storm period unscathed.
the problems produced by debris
and micrometeoroid collisions will
follow mankind into space. Until we
can protect our orbiting structures
and space vehicles with certainty,
we'll just have to watch the heav-
ens to see what happens! [ |
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Audio Circuits for the Musician

his month, for the music buffs

out there, we have a mixed bag
of audio circuits that we will explore.
But first let’s pick up where we left off
on power-supply circuits. So far we
have seen how transformers are used
to reduce voltages to levels used by
low-power circuits (as opposed to
major appliances, AC motors, and
other heavy-duty devices). We've also
shown how diodes rectify (or steer in
one direction) current from transform-
ers to convert sinusoidal AC into pul-
sating direct current. But most devices
cannot use a pulsating DC power
source—it is an intermittent source of
current—and that's where capacitors
enter the picture.

Pulsating DC is typically smoothed
or filtered by capacitors in order to
keep the output voltage of a supply
somewhat constant. To see how that
works, look at Fig. 1. Both circuits show
capacitors being fed pulsating DC. The
waveforms on the left of the figures
(the inputs to the circuits) show what
the input to the circuits would look like
if the capacitors were not present to fil-
ter the pulses. As you can see, the
capacitor in Fig. 1A receives half-wave
rectified current, and the capacitor in
Fig. 1B receives full-wave rectified cur-
rent. The capacitors modify the pulses
as shown in the outputs of each circuit.

For both circuits, the interaction
between the input current/voltage and
the capacitor is the same. When the
input voltage rises high enough, the
rectifier circuit charges the capacitor
while supplying current to the load.
When the rectifier circuit's voltage
drops below that of the voltage stored
on the capacitor, the capacitor steps in
for the rectifier circuit, and starts dis-
charging current to load. Eventually the
rectifier circuit voltage increases again,
charging the capacitor and driving the
load, and the cycle repeats. Note that
while the capacitor helps smooth the
output voltage waveform, it does not
entirely eliminate the variations in volt-
age. The remaining undulation, or volt-
age “droop”, is called ripple.
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Since a capacitor fed from half-wave
rectified DC must wait longer between
charges than it would in a full-wave rec-
tified circuit, the output voltage will ex-
hibit more ripple for a given load and
input current. So half-wave rectifier cir-
cuits should only be used when the load
is either very forgiving of changes in the
supply voltage or draws very little cur-
rent between charging cycles. Other-
wise the little amount of money you
save by avoiding a full-wave rectifier will
be spent getting a large enough filter
capacitor and a transformer with a high-
enough current rating to charge it while
powering the load.

The filter capacitor of a full-wave
rectifier circuit charges twice as often as
in a half-wave circuit, and produces less
ripple for the same capacitor value and
load current. The capacitor does not
discharge as deeply, saving it stress
and conserving power that would other-
wise be lost in the dielectric. The capac-
itor requires less charging current,
therefore reducing the output current
requirements and cost for the supply
transformer. Since they can generate
the same value of ripple as a half-wave
circuit with a smaller value capacitor,
the capacitors are smaller and cheaper,
too. Full-wave rectified circuits tend to
make cost-effective power supplies for

JOHN J. YACOND
LAB TESTING COORDINATOR
WINDOWS MAGAZINE, IEEE

circuits that can handle at least small
levels of ripple. And there’s a simple for-
mula for determining the value of
capacitance needed for such full-wave
rectified circuits. For a given voltage
variation, or ripple, (AV) in volts peak-
to-peak, the corresponding value of
capacitor must be greater than the
value shown below:

C = (5317 x )/(AV)

where | is the load current in amperes
(at a 60-Hz supply frequency), AV the
desired ripple voltage (with full-wave
rectifying, this is at a frequency of 120
Hz), and C the minimum required filter
capacitance value (in wF). For exam-
ple, to have a 1 volt peak-to-peak ripple
when the load current is 2 amperes,
you should use a shunt capacitor
greater than 10,634 wF. The closest
standard value (on the high side) is
12,000 pF.

A Dbetter solution to this overall
design would be to use a smaller
value capacitor, and tolerate a larger
amount of ripple, but follow this filter
with a linear regulator which would
remove the ripple and regulate the
output voltage. But let us save this
concept for a later date. Now let’s get
to the mailbag!
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Fig. 1. The capacitor input filter is shown smoothing the input pulsating DC. Output voltage ripple
(AV) with the half-wave rectified signal in (A) is double that of the full-wave case in (B). Using larg-
er value capacitors will reduce this ripple at the supply output.




REVERB MADE
SIMPLE...SIMPLE...SIMPLE

Reverberation, or “reverb” is an
echo that mimics the acoustics of an
auditorium. Old tube amplifiers used
“springline” reverb, which was two
electromagnetic transducers separated
by springs. One transducer was an
“emitter;” the other was a “pickup.” The
sound was literally bounced back and
forth across the spring, creating the
echo. Today's solid-state reverb units,
used in synthesizers and such, require
no wiggling springs, but often need
complicated electronic circuitry. The
piezo reverberation unit shown in Fig. 2
is an unusual electromechanical blend
of both worlds—a spring creates the
echo while a solid-state piezo disc picks
up the echo!

I got the idea for this weird gadget
while toy shopping with my son. The
store had these large microphone-like
toys that, when spoken into, added an
echo. A clandestine shake disclosed
the presence of a spring. So | bought
two, one for my son to yell into and one
for me to disassemble. Inside the unit |
discovered that a thin plastic dia-
phragm coupled the sound waves onto
the spring, which in turn resonated and
moved the diaphragm to produce the
echo.

To build this piezo reverb, you can
get one of these toy microphones for
just a couple of dollars at a toy store,
open it up and remove the spring and
two spring hooks. Note the stretched
spring length before discarding the

two small steel “L” brackets. Attach
them to a wood board, spacing them
the same distance apart as the spring
was stretched inside the toy. Using
two-part epoxy, glue the back of a 1-
inch piezo disc to the inside of one “L”
bracket upright. Glue a hook to the top
of the other bracket. When the glue is
hardened, suspend the spring between
the brackets via the hooks. This whole
assembly can be mourted temporarily
or permanently outside or inside a
speaker enclosure or amplifier with
speaker. Next, add shielded wire to the
piezo leads, connect these leads to a

SHIELDED CABLE
TO PREAMP,
MIXER, POWER AMP

SPRING FROM TOY

"L" BRACKET

preamplifier, followed by a mixer to mix

this input with the original signal, and

apply the composite signal to a power
amplifier. During initial tryouts, keep the
reverb signal level low to avoid feed-
back problems.
—Nick Cinquino, Schaumburg, IL
Those who'd like to try this, but
can't find the toy, can use any long,
very lighiweight spring. You might
have to spread the windings by clamp-
ing one end in a vise and pulling on the
loose end. Piezo discs are readily
available from All Electronics (800-
826-5432). A friend of mine made

WDOD BOARD, MECHANICALLY COUPLED TO SPEAKER ENCLOSURE

Fig. 2. Although this project is fashioned from a 10y, it can add a professional touch 1o your music
svstem. When the electromechanical assembly is mounted with « speaker or amplifier, listen for the

diaphragm and enclosure. Next, get | reverberations.
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Fig. 3. This neat circuir provides dual functions for the budding musician. The external pickup can

be fed directly 10 a power amplifier or mived with

a precise 440-Hz “A" 1one.
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something like this and installed it in a
long cardboard tube left over from
some paper towels. The results are
fairly weird and fun.

MIX IT UP

Here’s a schematic (see Fig. 3) fora
fun little “Swiss-army knife" circuit for
musicians. It produces a 440-Hz “A”
tone for tuning, with near-sine wave
quality. But it can also pick up the vibra-
tion of a tuning fork or musical instru-
ment and convert it into sound, or mix it
with the 440-Hz tone for comparison by
listening to the beat-frequency.

This circuit is handy for several pur-
poses: to directly tune an instrument by
ear with the 440-Hz tone, to listen for
an obvious beat frequency when elec-
tronically mixed with the circuit signal,
or to check the accuracy of a tuning
fork (I have one that prefers to res-
onate at 446 Hz!). Also, some weird
sounds can be produced by mixing a
tuning fork or musical instrument tone
other than the oscillator’s 440-Hz tone.

Here's how it works. A 9-volt battery
is the power source, and a LM7805 IC
5-volt regulator keeps the voltage
steady for oscillator accuracy. Tran-
sistors Q1 and Q2 form a square wave
oscillator. Potentiometer R3 controls
the frequency from about 420 to 460
Hz but is carefully adjusted to 440 Hz
during construction. The wave is then
heavily filtered to near sine-shape by
resistors R6, R7 R8 and capacitors C3,

C4, C5 at the oscillator-stage output.
When mixing is desired, SPST switch
S1 passes the 440-Hz sine wave into
the preamplifier, Q3. The signal from
the piezo disc, which is used as a
microphone pickup, is applied at the
output of Q3. R11, a 2.5k-ohm poten-
tiometer, is the volume control for the
LM386 audio power amplifier. In the
mix mode, both the 440 Hz-tone and
the piezo disc input combine together
and are amplified. When mixing is not
desired, then only the piezo disc’s input
is applied to the power amplifier.

A couple of construction notes. Stick
a piece of black vinyl electric tape over
the piezo disc to protect the top metal
finish. A frequency counter is necessary
to adjust the oscillator to exactly 440
Hz. Simply place the counter in parallel
with the speaker. Small musical instru-
ments, like a violin or guitar can be rest-
ed directly on the piezo disc. Naturally,
in the case of pianos and bull-fiddles,
you'll want to press the piezo against
the instrument. A final note—the circuit
is temperature sensitive, so adjust and
use it only under room temperature
conditions.
—Nick Cinquino, Schaumburg, IL

I haven’t seen anything like this cir-
cuit before. | suppose NPO capacitors
would reduce the circuit’s temperature
sensitivity a bit, which might be nice.
All the semiconductors listed have
equivalent substitutes by Thompson.
The LM7805 cross-references to a
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Fig. 4. Here's a simple one-chip equulizer that furnishes bass, midrange. and treble control to un
60 audio input.

SK3591, while the 2N2222 transistors
are SK3444, and the LM386N-11C is a
SKg210.

ONE-CHIP EQUALIZER

In response to the request for an
equalizer in “Music for Pleasure,”
Letters, May 1997, the circuit in Fig. 4 is
a pretty straightforward design. The
three-band equalizer can be built and
operational in about an hour. The circuit
uses a single LF347 quad low-noise

PARTS LIST FOR THE
ELECTRONIC BONGO'(Fig. 5)

SEMICONDUCTORS -

IC1-IC3—LF353 dual operational-
amplifier JFET input {Thompson
SK7641, or equivalent)

RESISTORS

(Al fixed resistors are '/,-watt,
5% units.) ,

R1, R2, R5, R6, R9, R10, R13, R14,
R17, R18—47,000 ohm

R3, R7, R11, R15, R19—10,000
ohm

R4, R8, R12, R16, R20—25,000
ohm linear potentiometer

R21-R25—1800 ohm

R26-R30—15,000 ohm

R31, R33—22,000 ohm

R32—470,000 ohm

R34-—220,000 ohm

R35—10,000 ochm panel-mount
potentiometer

CAPACITORS

(All capacitors are 50 WVDC or
higher, except where noted.)

C1, C5, C6—0.01 pF ceramic disc

C2, C3-—0.005 p.F ceramic disc

C4—0.02 uF ceramic disc

C7—0.08 wF ceramic disc

C8, C9—0.015 pF mylar

C10—0.04 pF mylar

C11, C12—0.02 pF mylar

C13—0.08 pF mylar

C14, C15—0.04 uF mylar’

C16—2.2 uF, 16 WVDC electrolytic

C17—4.7 uF, 16 WVDC electrolytic

C18, C19—100 pF, 16 WVDC
electrolytic

ADDITIONAL PARTS

AND MATERIALS

S1—DPST switch

B1, B2--9-voit battery
J1—standard audio jack
TP1-TP5—touch pad (see text)
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Fig. 5. This elecironic bongo produces the sound of practically any percussion instrument. Adding

more oscillator circuits will give you the sound of your own orchestra.

JFET input operational amplifier (Thom-
pson equivalent SK4826) and a mini-
mum amount of parts. Building with all
new parts would cost about $10.

The audio signal is first conditioned
by one quad op-amp IC1-a, and is sent
to the three tone-separating networks.
Separate potentiometers control bass,
mid-range and treble responses. The
audio signals are then mixed again by a
second quad op-amp IC1-b and applied
to the external preamplifier. You can
add more control frequencies by add-
ing more networks. The circuit as
shown is for monaural operation. For
stereo, just duplicate the circuit using
the two remaining op-amps in I1C1 (not
shown), and use stereo potentiome-
ters to control each frequency band.

If you are looking for more bells and
whistles for this equalizer, National
Semiconductor has the LM1036N—a
dual-DC-operated tone/volume/balance
controf which sells for about $4 (from
Digi-Key) and is most worthy of home-
audio applications or automobile audio
systems. This IC controls bass, treble,
volume and balance, and has loudness
compensation.

—Damian VanderWilt, Lafayette, CO

I'd be willing to bet your circuit works
pretty nicely any way. Using shielded
inputs and outputs (especially in a car’s
electrical environment) is a good idea,
as is a metal case.

ELECTRONIC BONGO
Used in conjunction with any am-
plifier system, the electronic bongo set
shown in Fig. 5 will produce the sound
of practically any percussive instrument.
Each of the five distinct tones produced
by this unit is generated by individual
twin-T ringing oscillator circuits. A ring-
ing circuit is simply an oscillator adjust-
ed so it does not run continuously.
However, when triggered or shocked
by a transient, it will break into a short-
term oscillation. Since the human body
accumulates a definite electric charge
picked up from stray AC fields in the
room, the oscillators are triggered by
merely touching the touch-plates TP1
through TP5 and introducing capaci-
tance into the circuit with your fingers
(the touch plates are nothing more
than small 1-inch metallic discs sol-
dered into the circuit points with short
pieces of shielded wire). If you want
additional percussive sounds, simply
keep on adding more oscillator circuits.
(Continued on page 76)
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Cirewir CiReus
Simple Applications

Of Op-Amps

L ast month we were looking over
a few basic op-amp circuits, and
this visit we're going to continue with
more applications. Most of the follow-
ing will be offered as basic stand-alone
circuits that can be used as is or as a
part of a more complex circuit or pro-
ject. Look them over and perhaps you
can use at least one of these in an
ongoing or future project.

FIXED OUTPUT
VOLTAGE REFERENCE
Since many op-amps can be used
with a single power source, our first
entry, in Fig. 1, uses 'sof a LM324
quad op-amp in a voltage splitting cir-
cuit to supply a bias voltage reference
for other op-amps operating in a single
supply circuit. In most circuit applica-
tions, the op-amp’s positive input is
biased to one-half of the supply voltage,
so its static output is also equal to this
voltage. If a different output bias volt-
age is desired, the voltage divider,

+15V
INPUT DC

1C1
1/4 LM324

AAA

o

7.5V
OUTPUT DC

Fig. 1. This handy little circuir forces the op-
amp's output at a value 10 be determined by the
voltage divider of Rl and R2 and the supply
voltage. Use this feature to supply a fixed bias
voltage reference for other devices. In the case
shown, the output voltage is one-half the supply
voltage.

PARTS LIST FOR FIXED
VOLTAGE REFERENCE (FIG. 1)

IC1—LM324 quad op-amp integrated
circuit (equivalent part is the
SK3643 or NTES87 chip)

R1, R2—10,000-ohm, '"s-watt, 5%
resistor

made up of R1 and R2, may be adjust-
ed for that output voltage. Since the
values of R1 and R2 are equal, the
voitage supplied to pin 3 of the op-amp
is exactly one-half of the supply volt-
age. This op-amp circuit is a unity gain
follower amplifier with a fixed input volt-
age. Take a look at Fig. 3 of last
month’s Circuit Circus for additional
information on the follower circuit.

+15V

INPUT DC

<= R1

<

$ 6800 s

L I1C1

1/4 LM324
‘D1
o
4 OUTPUT DC

= (AT ZENER VOLTAGE)
*SEE TEXT

Fig. 2. Similar 1o the circuit of Fig. I. bur by
using the zener diode on the inpui. the output
voltage will be at the zener voltage.

PARTS LIST FOR FIXED
VOLTAGE REFERENCE—
ZENER-DERIVED (FIG. 2)

D1— Zener diode (see text)
R1—680-ohms, Y-watt, 5% resistor

Our next design, see Fig. 2, also
uses the basic follower circuit, but with
a zener-regulated input voltage. This
circuit can be used where a specific
output voltage is required, and the
supply source is not regulated. The fol-
lower’s output voltage will be the same
as the rated zener voltage. For a 15-
VDC source, this circuit will work with
zener diodes with voltages between 3
to 12 volts.

LIGHT-OPERATED
SENSOR

A light-operated sensor, see Fig. 3,
is our next op-amp circuit. Here we
have the collector of a photo-transistor,
Q1, connected to the positive input pin

CHARLES D. RAKES

3 of the op-amp, and the Q1 emitter
tied to ground. The op-amp’s negative
input, pin 2, is connected to a sensitiv-
ity potentiometer, R3. As long as the
op-amp’s negative input is higher than
the positive input, the op-amp’s output
will be negative and LED2 will light.
With light hitting the photo-transistor,

+9V
R2
1K
AAA
Q1" \AAZ
PHOTO-
TRANSISTOR
(&)
100K \/J
Lep2  LED1
&
“SEE TEXT e
=

Fig. 3. Here's a neat light-operated sensing cir-
cuir. In the absence of light on photo-transistor
Q1, LED2 lights. When light impinges on QI,
the op-amp switches current to turn on LEDI.

PARTS LIST FOR LIGHT-
OPERATED SENSOR (FIG.3)

IC1—741 mini-dip op-amp

LED1—Red LED

LED2—Green LED

Q1—Photo-transistor, RadioShack
infrared transistor 276-145

R1—100,000-ohm, Y-watt, 5%
resistor

R2—1000-ohm, '4-watt, 5% resistor

R3—100,000-ohm potentiometer

the op-amp’s positive input is near
ground level. When the light hitting the
photo-transistor is blocked, it turns off,
allowing the voltage at pin 3 to rise
near the supply level. This switches
the op-amp’s output to a positive
value, lighting LED1. Control R3 sets
the circuit's sensitivity. The two LEDs
may be replaced with a transistor con-
trolling a relay or other circuitry, similar
to the circuits in Figs. 5 and 7.



ALARM SENSOR

Our next application, in Fig. 4,
places an op-amp in a simple closed-
circuit alarm sensor and sound-driver
circuit. The negative input, pin 2 of a
741 op-amp, is set at one-half of the
supply voltage, and the positive input
at pin 3 is tied to circuit ground through
the normally closed sensor(s). Under
these input conditions, the op-amp’s
output is negative. When the sensor
circuit opens, the voltage at pin 3 rises
to 9 volts which causes the op-amp’s
output to go high, turning on Q1 and
activating the piezo-sounder BZ1.

Any number of normally closed
sensors may be connected in series as

+9V

)

O/

R2 £ BZ1
10K & PIEZO Q1

7 SOUNDER 2N2222

D1
1N914

St >
SENSOR(S)
Fig. 4. This voltage-sensing circuit uses a stun-
dard op-amp 1o sound a buzzer when the exter-
nal sensor(s) patit opens up.

PARTS LIST FOR ALARM
SENSOR (FIG. 4)

BZ1—Piezo sounder (RadioShack
273-073, or equivalent)
D1—1N914 silicon diode.
IC1—741 mini-dip op-amp
Q1—2N2222 NPN transistor
{(equivalent part is SK3444 or
NTE123A)
R1-R3-—10,000-ohm, 's-watt, 5%
resistor
R4-—4700-ohm, ‘k-watt, 5% resistor
S1—Alarm sensor(s), normally
closed (see text)

long as the total resistance of the sen-
sor circuit is less than 10k ohms. If the
sensors cover a large area where 60
Hz might be fed into the sensor circuit-
ry, adding a 0.22 pF across pins 2 and
3 can help keep the AC out.

You will notice that several of these
transistor driver circuits have a 1IN914
silicon diode connected to the base of
the output transistor and ground. This
diode clamps the negative output volt-
age coming from the op-amp when it is
in a negative output condition. Without

+12V

[7]

[
D2

1N4002 2 RY1*

PROBES Q1
2N3055
*SEE TEXT
Fig. 5. Need a circuit to sense u voltage change and, in turn. drive a reluy? Look no further! When

the probes sense a voltage change, such as the presence of water. relay RY1 will be activated and

shut down the water valve.

PARTS LIST FOR VOLTAGE-
LEVEL SENSOR (FIG. 5)

C1—0.05uF, 100-WVDC, mylar
capacitor

D1—1N914 silicon diode

D2—1N4002 silicon diode

IC1—741 mini-dip op-amp integrated
circuit, (available from Radio
Shack as 276-007, or alternately
NTE941M or SK3552, and count-
less other manufacturers)

Q1—2N3055 power NPN transistor
(equivalent part is the
RadioShack 276-2041)

R1—3300-ohm, ‘4-watt, 5% resistor

R2—1000-ohm, "s-watt, 5% resistor

R3—10,000-chm potentiometer

RY1—Water valve or relay-operated

valve (see text)
Stainless steel probes (see text)

this protection the transistor could be
damaged.

VOLTAGE-LEVEL SENSOR

if you have a water problem in your
basement during the rainy season, then
the next circuit can help keep the water
level to a minimum. Checkout the circuit
out in Fig. 5. A 741 op-amp is connect-
ed in a voltage level sensing circuit with
the negative input made adjustable for
different water conductivity levels. The
op-amp's positive input is connected
through a resistor to one of two stainless
steel probes. The second probe is con-
nected to the positive supply voltage.
The probes are set about one-inch apart
and are located in the lowest part of the
basement. When the water level reach-
es the two probes, conduction occurs
and the op-amp’s positive input voltage
rises above the negative input setting.
This causes the op-amp’s output to go
positive, turning on Q1 and activating

the water valve. Either a 12-volt operat-
ed water valve or a relay operating a
110 VAC water valve will work just fine.

PEAK-VOLTAGE
DETECTOR AND HOLD

Our next entry is a peak voltage
detector and holding circuit shown in
Fig. 6. The LM1458, a high-gain dual
op-amp—that’s actually two 741 op-
amps in a single 8-pin mini-pack-
age—was used in this circuit. A better
choice would be one of the super high
input impedance dual JFET op-amps,
like National Semiconductor's LF353N
or other similar device (such as the
Thompson SK7641).

Op-amp IC1-a is connected in a
high impedance voltage follower circuit
with its positive input, pin 3, connected
to the varying input signal. When the
input voltage goes up to its peak value,
the same voltage appears across C1,
charging it to this peak value. Diode
D1 only allows the positive peak volt-
age to pass to C1 and keeps it from
discharging back into 1C1-a. Op-amp
IC1-b is also a voltage follower and
produces the peak output at pin 7,
which can be read on a digital or ana-
log voltmeter. Once the input level
drops below the peak value, C1 slowly
begins to discharge. The output meter
should be monitored closely for the
most accurate peak reading. By just
using the LF353N op-amp in place of
the LM1458, the discharge time for
capacitor C1 will be much slower, and
the reading will remain for a longer
time period.

DC MOTOR DRIVER AND
REVERSER

Our next circuit, see Fig. 7, is a DC
motor driver and reversing circuit.
Once again the 741 op-amp is operat-
ing in the voltage follower configura-
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QUTPUT

MONITORED
BY
SIGNAL VOLTMETER
INPUT

IC1-a
1/2 LM1458

1N914

Fig. 6. Here is a simple application of a peak
voltage detector and hold circuit using the
LMI1458 high dual op-amp. As the input
changes. the corresponding output voltage at
pin 7 is held at its peak value.

PARTS LIST FOR PEAK-
VOLTAGE DETECTOR
AND HOLD (FIG. 6)

C1—0.47uF, 50-WVDC capacitor

D1—1N914 silicon diode

IC1—LM1458 high-gain dual op-amp
(equivalent part is SK3465 or
NTE778A)

+9V

R3
25K

v MOT1

-9v  DC MOTOR.

Fig. 7. When you need to provide a driver 1o a
DC motor with reversal capabiliry, this circuir
should be utilized. Adjustment of control R3
allows you to control the motor's speed and

direction of rotation.

PARTS LIST FOR DC
MOTOR DRIVER AND
REVERSER (FIG. 7)

IC1—741 mini-dip op-amp

MOT—Small DC motor (see text)

Q1—TIP3055 power NPN transistor
(equivalent part is SK3960)

Q2—MJE34 power PNP transistor
{equivalent part is SK3274)

R1, R2—1000-ohm, -watt, 5%
resistor

R3—25,000-ohm potentiometer

+12V

il

> +9V
R1 <
1 MEG <
AAA
LA AL
TlMEb 51
———4 IC1-a
o* D1 1/2 LM1458 IC1-b
OFF 1N4002 1/2 LM1458
L C1 Pols
T 47 10K <
*SEE TEXT = =

Fig. 8. This simple timer circuit can accurately delay operation of relay RY1 up to 30 seconds.

PARTS LIST FOR TIMER (FIG. 8)

C1—47uF, 25-WVDC, electrolytic
capacitor

D1, D3—1N4002 silicon diode

D2—1N914 silicon diode

IC1—LM1458 high-gain dual op-amp

Q1—2N2222 NPN transistor

R1—1-megohm, '-watt, 5% resistor

R2, R3—10,000-ohm, Y:-watt, 5%
resistor

R4—4,700 ohm '4-watt, 5% resistor

RY1-—12-volt mini-relay

S1—SPDT toggle switch

tion with its positive input at pin 3, con-
nected to the speed and rotation direc-
tion potentiometer, R3. When the
wiper of R3 is at its mid-position, the
op-amp’s output will be near zero and
neither Q1 or Q2 will be turned on.
When the wiper is turned up toward
the positive side, the output will go
positive and Q1 will supply current to
the motor. When the potentiometer is
turned toward the negative supply, the
op-amp’s output switches to a nega-
tive voltage, turning Q1 off and Q2 on,
which reverses the motor's direction of
rotation. As the potentiometer's wiper
is moved toward either end, the speed
increases in whichever direction it is
turning. Measure the voltage swing on
the emitters of Q1 and Q2 to deter-
mine the DC voltage range allowable
for the chosen motor.

Looks like it's time to go for now.
See you here at the Circus next
month, have fun working with op-
amps, and good circuitry always!

TIMER

Our last circuit uses a 1458 dual
op-amp in a timer circuit as shown in
Fig. 8. With 81 in the OFF position

shown, wiper to ground, C1, is dis-
charged through diode D1, and the
voltage at pin 3 of op-amp IC-1a is
near zero. IC1-a’s output at pin 1 is
also near zero. Op-amp IC-1b’s posi-
tive input at pin 5 is set to one-half of
the supply voltage. With the positive
input at a higher voltage than the neg-
ative input, the op-amp’s output is pos-
itive, turning on Q1 and operating the
relay. Switching S1 to the TIME posi-
tion supplies current through the timing
resistor R1 to begin charging C1.
When the voltage at pin 6 of IC1b
rises slightly above the voltage at pin
5, its output voltage changes from pos-
itive to negative, turning Q1 off and
dropping out the relay.

The opposite output condition can
be obtained by reversing the leads to
the inputs of op-amp IC1-b. With this
change the relay will not operate until
S1 is switched to the TIME position.
The relay will remain in this state until
the circuit times out, closing the relay.
The approximate time delay with the
values shown is about 30 seconds. To
lengthen the time period, increase
either or both of the timing compo-
nents, C1 and R1. Use the best quali-
ty low-leakage capacitor for C1 for
long timing periods. The capacitor’s
internal leakage current will be the lim-
iting factor on long timing cycles. |

To learn how to talk with your kids
about tough issues, like sex,
AIDS/HIV and violence, call

1-800-CHILD-44
and get your free guidebook.
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*Basic sub rate—1 yr/$21.95
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Computer Birs

The SemWare

he text editor you use can dra-

matically affect how you work
and how well. If you use one of the edi-
tors that come with DOS or Windows
(Edlin, Edit, Notepad), you are proba-
bly cheating yourself. There are many,
many much more powerful editors for
both DOS and Windows, and many are
available as low-cost shareware prod-
ucts. Although I've tried many text edi-
tors over the years, the one | keep
coming back to is The SemWare Editor
(TSE for short).

BROUSE hrouser macro
he h

Bas ic procedur
[ o | [n 1

ssed "

Move to next recor
Move to previous
Scroll up one lin
Scroll doun one 1
S¢roll up one

Editor

also a “junior” version with reduced
capabilities. Demos of all versions are
available from the company’s Web site.

WHAT'S SO GOOD
ABOUT TSE?

| like TSE for three reasons—it is
small, it is fast, and it is ultra-config-
urable. The basic executable weighs in
at about 144K. (The junior version is
about half that.) In this day of cheap
gigabyte drives, size may seem a moot
point, but it's not really. For one, small-

\J_browse.s

Print Util Options
——— Xeyboard Macros
Record Ney Macro...

Cro...
Run Sgrap MHacro <Ctrl Enter)

Purge Key Macro
Conpiled Macros

Execute...

Load.

creoan

§croll down one screen

Copy
Ex?‘ this modc

Save copy buffer to default file

g. j.v t copy buf f

G brouse »

r change rocord

current record to bulfer

nameCHROU . txt Y. oguvarwritl

dalimiter

force find line to top line of gcreen

verify if try to exit wo saving buffe)

o

Jatring EARCH_STIRINGI65]
tring FLE _NAMEL12]
Binteger BROW_SCROLI_ ROV

integer MalnBufferiD, MainClipboardiD
x

snage (BROW. SEANCH _STRING)
H ind CBROW_SEARCH_STRING, “7%*

5 ro 1 1ToHowCBROW, SCROLL_ROW)

R X2
T

ruc

1€ ind <BROW SEARCH _STRING. ““h'")
$crollToRouwCHROW_SCROLL ROW)

MainClisBoardiD

RROWSE. TRT*

BHROUBuf fariD

B if not found, x<O8 if Found

s

compiled macros.

TSE is a character-mode beast that
runs under plain DOS or in a DOS box
under any version of Windows. (It also
runs under OS/2, if anyone still cares.)
I'll discuss version 2.5 here; a new ver-
sion (2.6) that provides long filename
and huge memory support under
66 WIn95/NT is also available. There is
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The SemWare Editor (TSE) is a character-mode text editor that runs under DOS and Windows. It
is small, fast. and extremely customizable. Use it as is, or build your own text editor using TSE'’s

er size translates to faster ioad times.
For another, its small size makes TSE
easily portable. I've written here in the
past about the “emergency” floppy |
keep handy, particularly when visiting
client sites. In addition to critical DOS
programs like FDISK, FORMAT, and
XCOPY, that floppy also contains my

JEFF HOLTZMAN

collection of indispensable utilities,
including TSE.

TSE is fast. It loads fast, and it runs
fast. That doesn’'t mean it’s not full-fea-
tured, however. It does mean that the
program is built from tight, efficient
code, hand-crafted in a way rarely seen
these days. Outside of the productivity
advantages TSE provides, | like using it
just because it is so well crafted.

There are numerous ways to con-
figure TSE, covering hundreds and
hundreds of canned options. And with
its built-in Pascal-like macro language
(which can call assembly routines),
you can build powerful extensions of
your own. There is an active communi-
ty of TSE users that has developed an
extensive library of macro add-ons.
See SemWare’'s Web site for details.

Other features include extensive on-
line and printed documentation; a spell
checker; language sensitivity; standard
and regular-expression style search/
replace functions; a nicely implement-
ed incremental search function; ability
to use extended VGA modes; smart
indentation, and a variety of smart tab
modes. TSE also utilizes a (somewhat
awkward) hexadecimal editing mode;
templates for inserting boilerplate text;
keyboard macros that can be recorded,
saved, and played back; line and box
drawing using DOS characters; multi-
file and multi-window editing; several
word-wrapping options; many column-
mode operations; internal clipboards;
Windows clipboard interaction—the list
goes on and on.

CUSTOMIZING
AND CODING
The grossest level of customization
occurs via what SemWare calls Ul (for
user interface) files. When you install
TSE, you can choose among several
user-interface emulations: WordPer-
fect, WordStar, Brief, and several oth-
ers. Corresponding to each is a Ul file
that binds internal editor commands
and macros to specific keystrokes, key-
stroke combinations, and menu struc-
tures. You are free to use any Ul file as
(continued on page 92)
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when you join the
Electronics Engineers’ Book Club®

Hundreds of circuit ideas
alphabetically arranged-from
Alarm circuits to Zero

crossing detector circuits!

“_.includes schematics for the latest electronics
circuils from industry leaders..."—Popular Electronics

2,344 total pages
3,490 total illustrations

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

Radio Netherlands—A Golden
Anniversary

A good argument can be made

that international shortwave
programming began with the Dutch,
about 70 years ago, with the pioneer
broadcasts of PCJJ, a transmitter op-
erated by the Philips Laboratories in
Eindhoven, Holland. Until World War 11,
and the Nazi invasion of the Nether-
lands, the privately owned Dutch sta-
tion served as its country’s English
language radio voice to the world. But
at war’s end, the Philips operation was
absorbed into what has become to-
day's Radio Nederland Wereldomroep
or Radio Netherlands, now celebrating
its 50th anniversary. As their program
guide says “1997 means 70 years of
international broadcasting, 50 years of
Radio Netherlands.”

Like its predecessor, PCJJ, Radio
Netherlands (RN) has been something
of a pioneer during the past five
decades. In 1947, RN English offer-
ings were brief, 20 minutes daily—10
minutes of news and 10 minutes of
commentary. On weekends there was
Eddie Startz’ “Happy Station,” a popu-
lar variety radio show that dated back
to PCJJ and the late 1920s.

In the '50s, the station introduced a
more eclectic broadcast schedule. A
program guide from that era lists pro-
grams about Great Dutchmen, a Far-
mers’ Corner, Sports Pastimes and a
weekly feature “Views of An American
Correspondent,” hosted by Daniel
Schor—still a fixture on American pub-
lic radio broadcasts. "DX Juke Box,”
with the voices of Derek Jordan, Harry
van Gelder and Jim Vastenhous, began
in the late 1950s, helping listeners
understand the mysteries of shortwave
listening.

(CREDITS: Brian Alexander, PA; Bob
Fraser, MA; Harold Levison, PA; William
McGuire, MD; Kevin Murray, MA; Ed
Newbury, NE; Ed Rausch, NJ; Christos
Rigas, IL; Chuck Rippel, VA; Betsy
Robinson, TN; Henry Weissborn, TX; Dan
Ziolkowski, NY; North American SW
Association, 45 Wildflower Road, Levittown,
PA 19057).

During the '60s, Amsterdam was a
focal point for the youthful flower-power
movement. And Radio Netherlands
gave the rest of the world a hesitant
introduction to that sometimes radical
scene, mostly through music. The sta-
tion built a musical library of some of
the “hip” bands of the day.

Until the 1960s, Radio Netherlands
broadcast only from Dutch soil, with a

Diana Janssen and Jonathan Marks, the crew of Radio Netherlands' Media Nerwork program.

transmitter complex at Lopik, in west-
central Holland. This single site served
reasonably well for many years, but,
as shortwave broadcasters used pro-
gressively more powerful transmitters
and increasingly attempted to outshout
each other, reception of RN in some
parts of the world became difficult.
Director Lieuwe Tijmstra was instru-
mental in deciding that Radio Nether-
lands should improve its signal by
using overseas relay stations. This
was then a relatively new concept in
shortwave broadcasting, and, for RN,
led to new relay transmitters on the
islands of Bonaire in the West Indies
and Madagascar off Africa’s east
coast. Regional African and Asian ser-
vices were then begun. In the late
1960s, programming concepts broad-
ened. No longer did RN English broad-

DoN JENSEN

casts focus mostly on Dutch events—
tulips and windmills—but began taking
on a more international flavor. A
noticeably lighter touch was intro-
duced, a distinctly laid-back Dutch
approach. A popular feature of the
period was “His and Hers,” with Jerry
Cowan and his wife, Dody. This pro-
gram continued into the early 1980s.
The mid-1970s saw something of an

o A

ideological split among the station’s
programming staff, with more radical
elements pushing to expand the tradi-
tional, conservative program lineup.
This led to controversial documentaries
on topics such as trans-sexualism and
a more outspoken, tolerant attitude in
RN programming, reflecting what many
listeners already associated with the
Dutch society. Still the schedule carried
old familiar shows like “His and Hers”
and “The Happy Station.”

For shortwave listeners, the DX pro-
gramming was shaped by presenters
Dick Speekman, the late Frits Greveling
and Wim van Amstel. Jonathan Marks
reworked the format and name in the
1980s, with “Media Network” emerging
as a features-oriented communications
magazine. Later “Media Network” add-

(Continued on page 102)




What's hetter than speegl 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

The new 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 astimu-
lating book and retaining facts and details
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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 aday. Itbrings 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 promptrefund. (See the coupon
for low price and convenient credit terms.)

RISK-FREE ORDER FORM

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

without risk. Enclosed is the first of 4 monthly

| payments of $32.25". If I'm not completely
satisfied, | may return it for a prompt refund.

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

I Method of payment: (Federal Tax Deductible)
I L] Check or money order payable to Learn
Incorporated

L} Charge to L) Visa [ MC LI Am Ex [J Discover

| Card # Exp.

| Signature

I Phone ( )

| Address

| city
| *Plus $8.00 shipping and handling. U.S. funds

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

I |eOPn Dept. LPE-01, 113 Gaither Drive,
e areo MU Laurel, NJ 08054-9987

Name

__State ____ Zip
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