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Better Designs - Faster

With the Personal Design Solution

The Design Solution Includes: Electronics Workbench Personal Edition + EWB Layout

Electronics Electronics

Werkbench ~ WerkbenchLayout

Personal edition

Full-featured schematic capture Power-packed PCB layout with
and SPICE 3F circuit simulation! autorouting and real-time DRC!
The world's best selling circuit design software. With EWB Layout is a powerful board layout package for
analog, digital and mixed A/D SPICE simulation, a producing high-quality, multilayer printed circuit boards.
full suite of analyses and over 4000 devices. Imports Offering tight integration with our schematic capture
neflists. Seamlessly integrated with EWB Layout of exports  program, you can incorporate board layout and design
to other popular PCB programs. Still the standard for and quickly bring well-designed boards to production.

power and ease of use. Still the same effective price.

e e e
x

HIGH-END FEATURES POWER-PACKED FEATURES

TRUE MIXED ANALOG/DIGITAL YES AUTOROUTING YES

FULLY INTERACTIVE SIMULATION YES REROUTE WHILE MOVE YES

PRO SCHEMATIC EDITOR YES LAYERS 32 ROUTING LAYERS
HIERARCHICAL CIRCUITS YES BOARD SIZE 50" X 50"
VIRTUAL INSTRUMENTS YES LIBRARY SHAPES OVER 3,500
ON-SCREEN GRAPHS YES BLIND AND BURIED VIAS YES
ANALOG AND DIGITAL MODELS QOVER 4,000 EXTENSIVE OUTPUT YES

FREE TECHNICAL SUPPORT YES SELECTIVE NET HIGHUGHTING YES

DC OPERATING POINT YES USER DEFINED PADS YES

AC FREQUENCY YES REAL TIME DESIGN RULE CHECK YES
TRANSIENT YES DENSITY HISTOGRAMS YES
FOURIER YES FREE TECHNICAL SUPPORT YES

NOISE YES

DISTORTION

CALL FOR INFORMATION
AND PRICING ON OUR
PROFESSIONAL EDITION.

30-DAY MONEY-BACK
GUARANTEE

ELECTRONICS WORKBENCH Personal Edition $299.00
EWB LAYOUT Personal Edition

$52C.00
$548.00

INTERACTIVE IMAGE TECHNOIOGIES LTD., 908 Niagara Folls Baulevard,
8 oo . 26 3 - 5 5 5 2 #068, Narth Tonawando, New York 141202060/ Telephone 416-977.5550.
TRADEMARKS ARE PROPERTY OF THEIR 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

For a free demo, YiSi' our website Fax: 416-977-1818 E-mail:ewb@interactiv.com M
at http://www.interactiv.com CompuServe: 71333,3435 / BBS:416-977-3540 o
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nience, while enabling both dispatchers and drivers to perform their
duties more efficiently—Bill Siuru
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31 Build a Power-Line Monitor
If you are concerned about the quality of the electric power deliv-
ered to your home by the local utility, perhaps this analyzer will help

to ease some of your concerns— Charles Hansen

40 Build the BusyBody

This project gives all of the convenience provided by the phone com-
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TECHNOLOGY UPDATE

One scientist's vision
revolutionizes the hearing
industry, benefiting millions

of people. ..

Crystal Ear® uses sophisticated electronics to provide affordable,
cosmetically-pleasing and easy-to-use hearing amplification.

by Harold Sturman

ne day a friend asked my
wife Jill if I had a hearing
aid. “He certainly does,”

replied Jill, “Me!” After hearing
about a remarkable new product,
Jill finally got up the nerve to
ask me if I’d ever thought about
getting a hearing aid. “No way,”
I said. “It would make me look
20 years older and cost a fortune.”
“No, no,” she replied. “This is
entirely different. It’s not a hearing
aid...it's Crystal Ear!”

No one will know. Jill was right.
Crystal Ear is different—not the
bulky, old-styled body-worn or
over-the-ear aid, but an advanced
personal sound system so small
it’s like contacts for your ears.
And Crystal Ear is super-sensitive
and powerful, too. You will hear
sounds your ears have been miss-
ing for years. Crystal Ear will make
speech louder, and the sound is
pure and natural.

I couldn’t believe how tiny itis. Itis
smaller than the tip of my little finger and
it’s almost invisible when worn. There are
no wires, no behind-the-ear devices. Put it in
your ear and its ready-to-wear mold fits
comfortably. Since it’s not too loud or too
tight, you may even forget that you're wearing
it! Use it at work or at play. And if your hear-
ing problem is worse in certain situations, use
Crystal Ear only when you need it.

A fraction of the price. Hearing loss is the
world’s number-one health problem, but in

CRYSTAL

TEGIILIL S

Innovative,
breakthrough
technology
solves common
problem...
Hearing loss, which
typically begins
prior to teenage
years, progresses
throughout one’s
lifetime. Nearly S0
percent of people
suffering the type
of loss Crystal Ear
was designed for
choose to leave the
problem untreated.
Crystal Ear is now
available to help
these people treat
their hearing loss
with a small and
very affordable
Class I in-the-canal
| hearing amplifier

DISTORTION:
.03% at 1600 Hz

AMPLIFICATION:
Superior

most cases it goes completely untreated. For
many millions of people, hearing devices are
way too expensive, and the retail middlemen
want to keep it that way. What’s more, treating
hearing loss the old retail way can involve
numercus office visits, expensive testing and
adjustments to fit your ear. Thanks to Crystal
Ear, the “sound solution” is now affordable
and convenient. Almost 90% of people with
mild hearing loss, and millions more with just
a little hearing dropoff, can be dramatically
helped with Crystal Ear. Plus, its superior
design is energy-efficient, so batter-
ies can last months, not just weeks.

You'll feel years younger! Wear
Crystal Ear indoors, outdoors, at

pass on to you. The conventional companies,
domestic and foreign, don’t like that!

Don’t be fooled by high prices. No hear-
ing device, no matter how expensive, can
eliminate background noise, despite claims
by the manufacturers. Crystal Ear does not
promise miracles—just an affordable, sound
solution to many common hearing problems.

DON'T TAKE OUR
WORD FORIT....

"My father spent
over $5000 on anoth-
er brand. I showed
him my Crystal Ear,
he tried it, and he
decided it worked
better than his
brand, even though
it was a small
fraction of the cost!”

—A satisfied Crystal Ear user

“Over 32 million Americans experience
some loss of hearing. Though most cases go
untreated, over 90 percent of these people
would be disappointed to learn from their
doctor that there is no medical or surgical
cure. There is, however, an effective treat-
ment: electronic amplification.”

—Dr. Dale Massad, MD

Risk-free. Try Crystal Ear and hear what
you’ve been missing. It comes with a 90-day
manufacturer’s limited warranty as well as
our risk-free home trial. If you're not satisfied,
return it within 30 days for a full refund.

Crystal Ear®:
Three credit-card payments of $99.95 $12 SaH
If not purchasing a pair, please specity right or left ear.

Please mention promotional code 3461-12423.

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

EAR

2 home and at work. Crystal Ear
Require fitting No

arrives ready to use, complete with
batteries, two different fitting

800-992-2966

Require testing Yes No

60 | 320 hours
Excellent
Limited
Excellent
$299.85

Battery life

Impact resistance \
Whistling/feedback Juer
Telephone use

Retail price $1,000-2,000

sleeves, a cleaning brush and even a
carrying case. Crystal Ear is a break-
through advance in the hearing
device field. It is made in the USA,
using state-of-the-art micro-manu-
facturing techniques that cut costs
dramatically—savings that we can

W armnmedsarnadiohisterv.com
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2820 Waterford Lake Dr., Suite 102
Midlothian, Virginia 23113
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Accredited B.S. Degree in

Computers or Electronics ) . -
by studying at Home ’ TO R ’ A
Grantham College of Engineering
offers 3 distance education programs:

. sseremmssinperoncs  ||1S FICtiON Stranger than Truth?

e B.S.E.T. emphasis in Computers
¢ B.S. in Computer Science Since this is the April issue, | thought it would be fun to include a -

YJE “tongue-in-cheek” article this month and end with a hearty “April Fool!”
“a lectronics Workbench Professional 5.0 | 1 joked around at what our previous editors had done. | pick- ed up a

\ “included in our B.S.E.T curriculums ] copy of “The Collected Works of Mohammed Ulysses Fips,” available
-Approved by more' t'han 209 Companl'es, in our Gernsback Reprint Bookstore. This booklet reprints almost two i3
VA and Dantes, (tuition assistance avail.) dozen articles written by Mr. Fips, mostly over the time period . VP
For your free catalog of our programs dial ||1944-1968, for Radio-Electronics magazine (and earlier for Radio-Craft), both maga-
1_800_955_2527 zines forerunners to our sister publication, Electronics Now. Who was this Mr. Fips?

None other than the founder of Gernsback Publishing—Hugo Gernsback.
http://www.grantham.edu

GCE

Your first step
to help yourself
better your future!

Gemsback was an inventor, an innovator, and a visionary. Not only was he the founder of this
company, but he started the electronics publishing industry. At one time, he was best known
as the Father of Science Fiction. To this day, awards for excellence in science-fiction writing
are called the "Hugo” (much like the Oscar is presented for motion-picture excellence).

Although his annual April Fool articles would make those in the know laugh, other readers
so totally accepted the valid premises he expounded that they actually attempted to con-

Grantham College of Engineering ) St ’
struct the devices proposed. Let me share a few of Mr. Fips’ “jokes” with you.

34641 Grantham College Road
Slidell, LA 70460-6815

In his article entitled the “30-Day LP Record” (April 1961), he developed the world's longest
playing record. He stated that in this invention, there is no physical contact between rotat-
ing record disc and the pickup—transmission is via magnetic impulses. Interesting, but with
the present compact disc, there is no contact between the CD and its pickup; laser tech-
nology completes this transmission path. Although | don't believe we wili see the day of the
30-day CD, the way we are increasing storage capacities—you can never teli!

{ | Another article (April 1960) described a paper-thin, vest-pocket AM radio, measuring about
the size of a standard postcard. Today no one would think twice about an AM radio (with
FM) as small as a credit-card. At first glance, Mr. Fips’ circuit appears to be a printed cir-
cuit board using surface-mounted components. Hmmm...

In our last “fiction” April Fool story (April 1945), Mr. Gernsback, (now using the pen name
" . Grego Banshuk—which is Hugo Gernsback with all the letters mixed around), developed the
Davis Instrumens has a complete fine of wm, “Visi-Talkie.” This novel project explained how to develop a portable television handset over
affordable enough for home and hobby use. Conneqi the | lwhich you can talk to as well as see “in full natural colors” persons using similar sets, over
mé? @Zﬁkgmm;'ﬂ lfgg.g g considerable distances. Today we don't think twice about ciosed-circuit TV transmissions,
| video transmissions using surveillance cameras, even video conferencing with satellite
hookups between any points on Earth. Why just a little over 20 years after publishing that
“funny article,” we were talking with and seeing our astronauts as they roamed over the sur-
face of the moon (or what about the recent transmissions from the Mars Sojourner?).

Just keep these “fictional stories” in mind—the foolish “April Fool” story you read today may
turn out to be the seed of a new concept or the spark for a technology of tomorrow.

- -
', MF 7.am. 10 5:30 pm. Pacifc Time (:% %

3 \}_ y FAX 1-510-670-0589
OBt R M/Cand VISA « One-year warranty
'\"; - 30-day money-back fuesTisn » POE0498

|  Davis Instruments

¢ 3485 Diablo Avenue, Hayward, CA 94545-2778 » www.daxiznst.com

Popular Electronics, April 1998

Ed Whitman, Managing Editor
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"My TV recetion is so clear, you'd think
| had a 50-foot antenna on my roof!”

Emerson’s ingenious new antennas are hard to spot, easy to install and

provide clear, powerful reception of broadcast signals...without rabbit ears.

I'm amazed at the
way technology
has improved tele-
vision. Develop-
ments in electronic
circuitry have re-
sulted in TV sets
that have sharper
pictures, brilliant
colors and clearer
sound. From the
smallest portables
to wide-screen
home theater systems, televisions continue to
work better and better as optical innovations
are introduced. Unfortunately, a television’s
picture is only as good as the broadcast it's
receiving, and even the world’s best televi-
sions cannot make up for a weak or distorted
signal. Antenna technology has not kept pace
with television design, and the rabbit ears
from the 1950's are not far removed from’
what's available today. Well, there’s finally
been a quantum leap in the design of antennas,
and it’s the result of two patented components
developed by scientists. These improvements
are the secret behind Emerson’s revolutionary
new antennas.
Picture imperfect. Cable subscription
solves the problem of getting the signal to your
television, but storms and other factors can
result in cable outages. If you prefer not to pay
the rising monthly fees for cable or live in an
area where it's not available, your picture is like-
ly to be weak, undefined and distorted.

One way to improve your reception would be
to mount a large antenna on your roof.

Replace your unsightly
“rabbit ears” today!

power of a large antenna in an inconspicuous,
low-profile size.
Stealth antenna. In the past, creating an
antenna with optimal reception meant mak-
ing it big, with a
large amount of sur-
face area. This result-
ed in products that
were large and un-
sightly or small and
ineffective. Either
way, the aesthetic
look of your room or
house suffered. Re-
search and develop-
ment tended to focus
on the television, not
on signal recep-
tion...until now.
Recently, a bril-
liant scientist in
Colorado developed
an antenna that
would maximize re-
ception without being
overly conspicuous.
Emerson, a leader in
electronic technology, has now made this
innovation available to the public.

At a lab in Colorado, they developed two
patented design improvements that made the
Optima antenna possible. First, they created a
flexible circuit board with a serpentine anten-
na, resulting in a large surface area confined to
a sma!l space. Second, they developed a tech-
nique that converts the copper shielding on
the attached cable to an additional signal

receiver that results in an antenna almost

Your neighbors won't
know it's there unless
you telf them

Unfortunately, most roof antennas
are not particularly pleasing to
the eye and may even be
prohibited in the area
where you live. Rabbit
ear antennas don’t im-
prove your picture to
any great degree and
make your room look
like something from an
earlier decade. Most
antennas need to be aimed
at the source of the broadcast
and require turning mecha-
nisms to pick up the signal clearly.
Whether you live miles out in the country or
in a concrete building next door to a broadcast
tower, bad reception can rob you of the defini-
tion and color you were intended to see. The
Optima antenna gives you the signal-grabbing

\'\\ 10 feet long. This greatly enhances the
. \ antenna’s reception power and

Attention mini-dish own-
ers. If you own a mini-dish
satellite system, you are aware
of the off-air issue and are
probably wondering how you
can pick up local broadcasts.
After all, what good are hun-
dreds of channels if you can’t find
out who won the local city council
race? The Dishmate™ harnesses the
sam2 technological innovations as the
Optima TV antenna to give you a powerful
ommidirectional antenna that is virtually
invisible. It is compatible with a variety of
systems and is easy to install.

WA askhefrieaniadiahigtory. com

allows you to tune the antenna by simply
moving the cable! The handmade assembly is
encased in aircraft-grade plastic and high-den-
sity foam. The weather-resistant cover is a
neutral white and can be painted to match the
color of the house or room. Plus, the omnidi-
rectional design allows you to mount the unit
anywhere you please. The Optima’s universal
design makes it adaptable to any component,
and installation is a snap. Simply mount the
antenna on a wall inside or outside the house,
connect the cable and fasten it in place. Then
sit back, relax and enjoy the clearest picture
you can get from your television.

Get the picture...risk-free. Call now to
order the Optima Indoor/Outdoor TV
Antenna or the Dishmate™, the small anten-
nas that get big reception. They both come
with a 90-day manufacturer’s limited warran-
ty and Comtrad’s exclusive risk-free home
trial. Try them, and if you're not completely
satisfied, return them within 90 days for a full
“No Questions Asked” refund.

indoor/Outdoor Antenna . . . . .$69.95 $8 S&H
Dishmate™ UHF/VHF Antenna . $69.95 $8 s&H

The Dishmate™ Antenna wilt work with 18" dishes from RCA
Toshiba, ProScan, GE, Eurosat, Uniden, and Hughes DSS™
Sateliite systems.

Please mention promotional code 2832-12424

For fastest service, call toll-free 24 hours day

800-992-2966

To order by mail, send check or mouey order for the total
amount including S&I1. To charge it to your credit card, en-
close your account number and expiration date

Virginia residents only—please include 4.5% sales tax.

¥ comtrad

2820 Waterford Lake Dr., Suite 102
Midlothian, Virginia 23113


www.americanradiohistory.com

N

Poputar Electronics, April 1998

LeETTERS

AUTHORS’ CORRECTIONS

Regarding my “Electronic Climate
Controller” construction article (Popular
Electronics, January 1998), the diode
D1 across reiay RY1 should have its
polarity reversed in the schematic (Fig.
1, page 31). It is correct in the parts lay-
out in Fig. 2. Also in that schematic, the
short between pins 5 and 6 of IC3,
angled to the right of R8, should be
removed. Fortunately, these errors do
not appear on the parts layout.
—Sandeep Bagchi
via e-mail

| am writing in response to the cor-
rections on the construction of my
“DTMF Wire Tracer” (Popular Elec-
tronics, July 1997) submitted by reader
M.K. (Letters, February 1998). | would
like to thank him for pointing out the
component labeling errors and several
errors due to the “bleeding” together of
several pads and nearby circuit traces.
But these faults could easily be deter-
mined by comparing the PCB artwork to
the published schematic diagram,
which was drawn correctly. Therefore, |
was surprised to learn that M.K. had to
make circuit modifications to the PCB
pattern in order to get his unit “up and
running.” Especially since a photocopy
of the published artwork was used to
etch the PCB in the original working
prototype that appeared in the same
article.

Perhaps the problems described by
M.K. are due to the substitution of a
TIL311A LED display unit instead of the
specified TIL311. While the TIL311
used in the prototype has two V. pins,
with pin 1 connected to the LED anodes
and pin 14 connected to the on-board
hexadecimal decoder/driver, it is possi-
ble that these two V. supply pins have
been internally connected together at
pin 14 in the TIL311A. However, since |
do not currently have any data available
on the “A” version, | cannot verify this.
Readers encountering a non-blanking
display might wish to isolate pin 14 of
the LED display from +5 volts. If this
prevents the display from lighting at all,
a jumper can be installed from the col-
lector of transistor Q3 to the now-isolat-
ed pin 14 on the LED display unit.

On another note, the SSi-204 DTMF
Decoder IC can be purchased from
B.G. Micro, P.O. Box 280298, Dallas,
TX, 75228; Tel. 800-276-2206; Web:
www.bgmicro.com/. The TP5088 DTMF
Encoder IC and the MC145436P DTMF
Decoder IC, which is a substitute for the
S§S1-204 IC, can be purchased from
JDR Microdevices, 1850 South 10th
Street, San Jose, CA, 95112-4108; Tel.
800-538-5000; Web: www.jdr.com.
—Brian Pliler

The layout of my “Hands-on
Approach to Op-Amp Basics” in the
February 1998 issue looks great! There
are a few minor corrections/additions
which would help the reader under-
stand and build these circuits:

1. Page 33, first column, second para-
graph: “Norton’s Current Law” should
read "Kirchoff’s Current Law.”

2. Page 39, middle column, second
paragraph, third sentence should read:
“...Using the voltage divider rule, and
given that the current drawn by the op-
amp inputs can be neglected, the DC
voltage at the non-inverting input is 9
volts X [times] R2/(R1+R2) = 9 X
51/(51+430) = 0.95 volts.”

3. Similarly, page 39, third column,
second paragraph, second sentence
should read: “...Therefore, the op-amp
output voltage must be 0.95 volits X
[times] (R4+R7)/R7 = 0.95 volts X
(51+15)/15 = 4.2 volts.”

4. Page 41, first column, second para-
graph, second sentence should read:
“...During negative half-cycles, current
is diverted through D2, allowing C2
[not C3] to discharge through R3 [not
R4].” | also suggest adding the sen-
tence, “R4 in parallel with filter capaci-
tor C3 discharges C3 in the absence of
RF signal.”

5. The following all have to do with
the “Electronic Thermometer” project:
Page 43, Fig. 12: The S2 switch con-
nections are incorrect in the parts lay-
out. The left-handed terminal (closest
to J1) should be the wiper (common) of
the switch [not C]. The middie terminal
should be the “C” terminal [not F].
The right-hand terminal should be “F”
[not common]. Since the overiay was

WA e tioaacadiohietar com

not published along with the artwork,
it's not immediately apparent which
control does what. Starting at the end
of the board closest to J1/S2, the
adjustments are gain (°F), gain (°C),
zero (°F), and zero (°C).

As a final note, these two zero
adjustments are quite tricky, and wouid
be a lot easier to perform if R14 and
R15 are replaced with muiti-turn poten-
tiometers. The gain adjustments are
much less sensitive, and the specified
single-turn pots are entirely adequate.
—Fred Nachbaur
via e-mail

THE “3-X FILES” SNAFU

After the February 1998 issue of
Popular Electronics went to press, a
strange typographical error was noticed
in the "Multimedia Watch” column. In
the lead item on page 8, “CD-ROMs
and Stuff,” the special “X" or times sign,
used to denote CD-ROM speed,
appeared as the number “3.” This was
due to a “quark” in the translation of the
original text through the QuarkXPress
desktop program. The complete cor-
rected text is available on the Web site.
Sorry for any confusion we may have
caused the reader.—Editor

ARTICLE SUGGESTIONS

Here are some suggestions for arti-
cles | would like to see published in
Popular Electronics. One good article
would be an automatic commercial
killer, designed around a software unit
that could do voice print identification
and drive a SPDT relay. When a com-
mercial was detected, this relay would
switch from one audio source to anoth-
er audio source, such as a CD player,
radio station, pink noise, etc.

| am also very interested in ob-
taining information on a baseband
converter to receive commercial-free
TV. | was able to pick up two pubilic-
TV stations before, but since my car-
rier changed to digital transmissions
to save money and satellite space,
| am now unable to receive these
broadcasts.

B.S.
via e-mail
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| have been a subscriber to Popular
Electronics for some time now, and |
thoroughly enjoy your magazine. My
great love is to construct simple broad-
cast radio AM receivers. | would like to
see more articles on the construction of
AM radio receivers, if possible. How
about a design that starts with a simple
loopstick coil and then goes to an
NE602N IC and a toroid coil? Or, some
easy-to-build radios with standard oscil-
lator/transmit coils available from a vari-
ety of mail order firms? To make it even
simpler, how about a few articles featur-
ing circuits using a ZN414 1C?
Richard
San Jose, CA

Well Richard, it sounds like you
know what types of designs you like.
How about putting a project together
(just make sure the parts are generally
available)? But for a real simple AM
receiver, take a look at the first circuit
in this month’s Think Tank column.—
Editor

ALKALINE BATTERIES
mAh RATINGS

| have been a reader and sub-
scriber to Popular Electronics for
over two decades. This is the first time
| am writing to you. The Product Test
Report on Alkaline Batteries in the
January 1998 issue was very timely
and appropriate, as we see the
Duracell and Eveready battery battle
heating up to unprecedented levels. |
have over the last couple of years
been on a small mission to find out
which brand of battery lasts the
longest. To accomplish this, | pursued
obtaining the miiliamp-hour (mAh) rat-
ings of various commonly available
batteries.

My efforts to extract this information
from Eveready were met with all kinds
of delay. The Duracell battery data is
readily available, for the last two years
at least, on their Web page: www.dura
cellusa.com/. Similarly, the RadioShack
data can be found, though a little frag-
mented, through their Web site: hitp./
support.tandy.com/support_electron
ics/3159.html. You will not find any such
data yet at the Eveready Web site:
http://energiser.com. On their Web site,
the Panasonic guys tout that their
“Panasonic Plus” batteries last eight
times longer than dry cells. However,
after repeated e-mail and telephone
calls asking the same question on mAh

Si f Alkalin '
Manufacturer D Cc AA AAA AA-L 9V
Duraceli 15,000 7800 2850 1150 NA 580
Eveready 8900 7200 2450 1100 2600 500(?)
RadioShack 10,000 5000 1700 1000(?) NA 500

Note: AA-L: Lithium version of AA size; (?): Verbal information-;—no written communica-

tion; NA: Not available/not manufactured.

ratings, | have not been able to obtain
the data sheets.

To easily compare the various
“capacities” of popular alkaline batter-
ies, the mAh ratings [ refer to are sum-
marized in the above table.

As your article pointed out, Duracell
comes out on top. For the D cell size, |
would even use the RadioShack brand.
O.M. MD
West Bloomfield, MI

(Continued on page 11)

P(-B0ARD DESIGN

made easy

Why have more than 25,000
pc board designers chosen
EAGLE as their layout tool?

Mainly because EAGLE is 50 easy to
use that you can start designing your
own boards within a few hours. But
there are many other good reasons!

and more detailed information.

Check out our Web Site for a free demo

EAGLE 3.5

Schematic Capture ¢ Board Layout
Autorouter

for Windows 95/NT

L

Windows 95 and Windows NT are registered
trademarks of Mi-crosoft Cotporation.
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EAGLE Standard |

Board Size: 6.3 x 4 inches
4 Signal Layers
99 Sheets per Schematic |

Order a FREE demo today
and experience EAGLE first hand.
You will be surprised!

R
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CadSott Computer. Inc., 801 S

EAGLE Light
1 Board Size: 4 x 3.2 inches
2 Signal Llayers
1 Sheet per Schematic

EAGLE Professional

Boord Size: 64 x 64 inches
16 Signal Layers
99 Sheets per Schematic

. Federal Highway. Delray Beach, FL 33483

Hoftline (561) 274-8B355, Fax (561) 274-8218. E-Maill : nfo@cadsoftusa.com
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Mulrimedia

Digital Cameras, a Printer,

and More!

t's going to be Spring soon, and that

means people will be outdoors
enjoying themselves. Except for holi-
days, Spring is also one of the most
popular picture-taking times of the year.
This season you should consider taking
pictures the modern way—with a digital
camera. Once you own a digital camera,
all of the pictures you take are essen-
tially free, so you never hesitate to snap
an image. And sometimes a sponta-
neous picture can turn out to be a trea-
sure. Inexpensive ink-jet printers do a
good job of printing color images, and
special paper even makes them shiny.
I've even got a special photo printer this
month, but more on that later.

DIGITAL CAMERA BASICS

Digitat cameras at the low-price end
are basically point-and-shoot cameras
combined with bells and whistles that
would not be possible with traditional
film-based photography. However, just
like film-based cameras, there are
more advanced digital cameras. At the
$30,000 end, you're looking at a tradi-
tional high-end SLR camera body with
interchangeable lenses mated to an
electronic back that replaces the film.
Images are stored on tiny Type il PC
Card hard drives.

Most digital cameras have built-in
flashes, although a flash is not always
necessary. Sometimes a dimly-it picture
will look better than one taken with a
flash. However, | wouldn’t buy a digital
camera that doesn’t have a flash, simply
because there are plenty that do; and
sometimes a flash helps. Stay away
from gimmicky cameras, because the
gimmicks are probably taking away from
more important features. Anything that
looks flimsy probably is flimsy and will
break given enough time and handling.

Optics and resolution are the two
most important things when it comes
to cameras, but even an inexpensive
lens is good enough for a low-resolu-
tion digital camera. A zoom lens is
always nice. Don't settle for anything
less than a 640 X 480 camera—most

low-end cameras are of this resolution.
The higher the resolution, the better
the image; and there are now cameras
with resolutions of around 1300 X
1000 that cost under $1000. Different
compression settings let you have
greater image quality but store fewer
images, or vice versa. Built-in monitors
are used as viewfinders and to review
and manipulate stored images—other-
wise, they are just expensive acces-
sories. Some digital cameras can store
audio clips along with images, and
many have a video output for viewing
stored images on a TV. Some have a
live video output from the camera,
which can be recorded with a VCR or
video capture card and computer.

ITAC Systems’ Personal Mouse-Trak features a
wrist pad and trackball, along with three mouse
buttons.

My biggest gripe with digital cam-
eras is how the images are stored and
transferred to a computer. Some cam-
eras have only built-in memory, some
use only memory cards, and some
have both. Cameras having only built-
in memory generally have only a serial
interface, which is slow. It can take 30
seconds or more to transfer a single
image through a serial port. If you
don’t have a notebook computer, odds
are you don’t have access to a PC-
Card reader and can’t use cameras
that store images on tiny solid-state
memory cards. The cards fit into Type
i PC Card adapters that plug into
notebook computers with compatible
slots. Some high-end cameras even
have built-in SCSI interfaces.

WWW_aknrerieaniadiahietory com.
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While memory cards are not cheap,
you can change the reusable cards like
rolis of film; and reading the cards into
a notebook computer slot or desktop
card reader is fast and simple. A 10-
megabyte card can hold hundreds of
images, and you can transfer a hundred
or so images in seconds! One camera |
know of has a built-in PC Card interface
that slides right into a notebook com-
puter. Another camera uses common
floppy disks to store images. While
they're slow, floppy disks are an inex-
haustible storage medium that can be
read on any PC. | like the idea, but don’t
know how much longer | want to deal
with floppy disks. Other cameras have
infrared ports in addition to PC-Card
and serial interfaces.

Last but not least, all digital cam-
eras run off batteries; but different cam-
eras use different kinds of batteries. |
like cameras that can use regular AA
cells, even though these cameras tend
to eat the batteries when you use the
monitor and flash. But you can carry
plenty of “fuel” for the camera on a trip
or easily buy more, and you can always
use rechargeable batteries. I'd stay
away from cameras that use only spe-
cial rechargeable cells, because some-
times you're not near an AC outlet; and
recharging always takes time.

MOUSE-TRAK

If you're looking for a rugged, space-
saving pointing device for your comput-
er, then look no further than ITAC
Systems’ Personal Mouse-Trak. This
one-piece desktop pointing device has
a built-in wrist pad and trackball, along
with three mouse buttons. A single
press of the middle button can be pro-
grammed to execute a double click or a
click and drag where you don’t have to
hold down the button. It can be instant-
ly switched between right- and left-
handed operation via a keyboard
command. Mouse-Trak also has a built-
in speed control for the cursor. You can
get yourself a Personal Mouse-Trak for
only $89.



www.americanradiohistory.com

MEDIATRIX’ AUDIOTRIX

Mediatrix Peripherals’ new Audiotrix
3D-XG is a full-featured, professional
quality sound card for electronic musi-
cians. It features 16-bit full-duplex digi-
tal audio and Yamaha XG wavetable
synthesis with expanded DSP effects,
including Yamaha’s proprietary 3D
YMersion sound. The card has three
independent DSP-effects processors,
an 18-bit DAC, 676 on-board instru-
ments, 16 parameters per-effect, 21
drum kits with up to 63 sounds per kit,
32-note polyphony, 11 types of reverb,
4 megabytes of memory, and a lot
more. Audiotrix is compatible with most
popular sound standards and operating
systems. it comes with a host of soft-
ware as well. Audiotrix is a serious
sound card for serious musicians, who
are serious about spending the $295 it
costs to get one!

DESKTOP
PHOTO PRINTER

I've recently been making glossy
prints of my electronic camera images
using a neat new printer from Eiger
Labs. The EigerMedia Photo Lab is a
printer that uses special paper to make
prints of electronic images that look
just like photographs and fit right into
photo albums. The pictures rival the
quality of Polaroid photographs, espe-
cially if the source image files are cho-
sen wisely. These home-made photos
are half the price of Polaroids, or about
50 cents each. Polaroid film tends to
cost about a buck a shot, while a 20-
sheet cartridge for the EigerMedia
Photo Lab costs about $10.

The special photo paper is coated
with a polyester resin calied Cycolor DI
Film, which can reproduce 16.7 million
colors at each continuous-color pixel.
Each pixel contains thousands of
microscopic dye-filled spheres that are
“popped” using a modulated-light
exposure technique. The disposable
photo cartridges produce continuous
tone colors and a totally dry, smudge-
free final image. It takes 160 seconds
to print each 3.5- X 5-inch sheet with a
resolution of 640 X 480 in 16 million
colors. Software automatically scales
images to fit the paper. The printer and
its bundled software will work with
BMP, PCX, MAC, GIF, TAC, TIFF, and
JPEG image-file formats. The printer
has a standard parallel interface and is
about the size of an external CD-ROM
drive. Windows 95 is required.

e

e LB u

For years, scanners were the rage
because people wanted to get images
from their photo albums onto the In-
ternet. Today there is a demand for
inexpensive color printing for electronic
images pulied off the Internet or taken
with digital cameras. The EigerMedia
Photo Lab is an affordable solution, with
a suggested retail price of only $299. It
lets you enjoy printing photos in the pri-
vacy of your own home or office, with
no messy ink or toner.

THE FIRE INSIDE (MY PC)

The Fireport 40 Dual is the latest
product in Diamond Multimedia’s
FirePort line of SCSI adapters. The
FirePort 40 Dual is a PCI Ultra/Ultra
Wide SCSi host adapter designed for
Windows 95 and Windows NT 4.0
desktops, professional graphics and
video editing workstations, and entry-
level servers. The FirePort 40 Dual
supports up to 30 UltraSCSI devices in
a single PCI slot, and it also accommo-
dates Fast and Narrow SCSI devices
without sacrificing performance.

The dual-channel design allows
slower SCSI devices, such as CD-ROM
and tape drives, to be connected to one
channel; and it aliows fast devices,
such as Ultra-Wide hard drives, to be
connected to the second channel.
When you connect a slow SCSI device
to an Ultra-Wide chain, the whole chain
drops in performance; so it's good to
keep the channels separate. Usually
you'd use two separate SCSI adapters.
The FirePort 40 Dual has a throughput
up to 40 megabytes per second. The
FirePort 40 Dual kit has an estimated
retail price of $299.95, which includes
the adapter, diagnostic utility software,
SCSI ribbon cables and drivers for
Windows 95, Windows NT, and Novell
NetWare.

LOTS OF NEW SOFTWARE

Making your own music CDs and
CD-ROM discs has never been easier
than with the introduction of Adaptec’s
new Easy CD Creator mastering soft-
ware. A person who barely knows how
to use Windows 95 wili have no trouble
making and copying discs with this soft-
ware. Easy CD Creator resulted from
combining the best of two older prod-
ucts, Easy-CD Pro and CD Creator,
which used to be the two best packages
around. So Easy CD Creator is now the
most powerful and easy-to-use CD
recording software available.

wianay araeticanradiohietan caom
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WHERE TO GET IT

Adaptec, Inc.
691 South Milpitas Boulevard
Milpitas, California 95035
408-945-8600
www.adaptec.com
CIRCLE 60 ON FREE
INFORMATION CARD

Artbeats Software, Inc.
PO Box 709
Myrtie Creek, OR 97457
B00-444-9392
www.artbeats.com
CIRCLE 61 ON FREE
INFORMATION CARD

Diamond Multimedia Systems, Inc.
2880 Junction Avenue
San Jose, CA 95134
408-325-7000
www.diamondmm.com
CIRCLE 62 ON FREE
INFORMATION CARD

Discovery Channel Multimedia
7700 Wisconsin Avenue
Bethesda, MD 20814
800-678-3343
www.planetexplorer.com
CIRCLE 63 ON FREE
INFORMATION CARD

Eiger Labs, Inc.
1237 Midas Way
Sunnyvale, CA 94086
800-OK-EIGER
www.eigerlabs.com
CIRCLE 64 ON FREE
INFORMATION CARD

Grolier Interactive, Inc.

90 Sherman Turnpike

Danbury, CT 06816

800-217-1495

203-797-3530

www.grolier.com
CIRCLE 65 ON FREE
INFORMATION CARD

Hasbro Interactive
50 Dunham Road
Beverly, MA 01915
508-921-3700
www.hasbro.com
CIRCLE 66 ON FREE
INFORMATION CARD

Easy CD Creator has wizards that
guide the user through the CD cre-
ation process, and there's even a pro-
gram that creates custom CD labels
and jewel case inserts. Easy CD
Creator is the most up-to-date pro-
gram as far as supported disc formats
and CD-R drives are concerned. A full-

ITAC Systems Inc.
3113 Benton St.
Garland, TX 75042
800-533-4822
www.mouse-trak.com
CIRCLE 67 ON FREE
INFORMATION CARD

LucasArts Entertainment Company
PO Box 10307
San Rafael, CA 94912
415-472-3400
www.lucasarts.com
CIRCLE 68 ON FREE
INFORMATION CARD

Mediatrix Peripherals, Inc.
4229 Garlock Street
Sherbrooke, Quebec
Canada J1L 2C8
819-829-8749
www.mediatrix.com
CIRCLE 69 ON FREE
INFORMATION CARD

MGM Interactive
2500 Broadway Street
Santa Monica, CA 90404
310-449-3000
WWW.mgm.com
CIRCLE 70 ON FREE
INFORMATION CARD

Quarterdeck
13160 Mindanao Way
Marina del Rey, CA 90292
800-683-6696
www.quarterdeck.com
CIRCLE 71 ON FREE
INFORMATION CARD

Sirius Publishing
7320 East Butherus Drive, Suite 100
Scottsdale, AZ 85260
800-247-0307
www.moviecd.com
CIRCLE 72 ON FREE
INFORMATION CARD

Virgin Interactive Entertainment
18061 Fitch Avenue
Irvine, CA 92714
714-833-8710
www.vie.com
CIRCLE 73 ON FREE
INFORMATION CARD

featured, fool-proof CD copier utility is
also provided. Another utility, CD Spin
Doctor, turns scratchy LPs into crystal-
clear audio CDs. The software reduces
static, hiss, and noise, and converts the
analog audio tracks directly to a record-
able CD. Easy CD Creator costs $99.
Last year, | reported on the Movie-

CD. Sirius Publishing is using Motion
Pixels software compression technolo-
gy to produce near-VHS quality video
that plays back full screen on almost
any PC. Movies generally come on two-
disc sets and sell for about $15 each.
Onre new title is Cabbage Patch Kids
the Screen Test This is a musical
adventure for kids ages 3 to 11, where
the Cabbage Patch Kids come to life
and attempt to make a movie. All | know
is my son has been enjoying this 26-
minute movie time and time again since
he was about 2-1/,. And | like the fact
that | don't have to help him point at
anything—the movie runs all by itself,
giving me 26 minutes to read the paper.
Another fun title for kids is Tonka
Search & Rescue ($29.95) from Hasbro
Interactive. Kids get to be in command
of their own rescue squad made up of
Tonka vehicles including construction
trucks, helicopters, fire engines, and
rescue boats. Kids will help out at a
washed-out bridge, a fire at a lumber
yard, and more. A feature of the Search
& Rescue program is The Tonka Print
Shop, which lets kids personalize and
print ID badges, license plates, medals,
and even Tonka playsets for fun away
from the computer. The Mr. Potato
Head Activity Pack ($19.95) is filled with
activities for preschoolers, including
puzzles, dress-up games, connect the
dots, printing, and so on. It's just like the
plastic Mr. Potato Head—and more—
except that kids can't lose the pieces.
New from MGM Interactive this
month for children ages 3 to 8 are two
new titles, the Babes In Toyland
Interactive Adventure and the All Dogs
Go To Heaven Activity Center, both
available at a price of ($29.99). Playing
the Babes in Toyland Interactive Ad-
venture, chiidren enter the world of
Mother Goose and interact with
Humpty Dumpty, the Old Woman in the
Shoe, and lots of other familiar charac-
ters. Kids can get into all sorts of activ-
ities in the All Dogs Go To Heaven
Activity Center along with All Dogs
characters Charlie, Sasha, Itchy, and
Carface. There are games and puzzles
to play, and kids can even learn about
different types of dogs with this one.
LucasAns’ Jedi Knight Dark Forces
Ilis now available, where players navi-
gate through more than a dozen mazes
and environments facing powerful ene-
mies for the Rebel cause. This game
features intense Star Wars action with
an all-new story. Players can develop
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Force powers and become a Jedi
knight or maybe become a Dark Jedi.
They can even discover the secrets of
the lost Jedi burial ground, the Valley of
the Jedi. Realistic 3-D environments,
animated 3-D characters, and a digital
soundtrack add to the fun. Join the Jedi
Knights here for only $49.95.

Also Archives Vol. lil ($46.95) is a
new CD-ROM collection from Lucas-
Arts. It features a line-up of best-selling
titles that would retail for more than
$100 if purchased separately. The
LucasArts Archives Vol. lll includes
Dark Forces, The Dig, Full Throttle,
Monkey Island Madness, Afterlife, and
The LucasArts Super Sampler-2. Dark
Forces is a first-person action game
fraught with danger and intrigue. The
Dig is a deep-space adventure about a
team of explorers stranded on an alien
planet. Full Throttle is about a hard-core
biker framed for a murder. Monkey
Island Madness includes full versions of
The Secret of Monkey Island and
Monkey Island 2: LeChuck’s Revenge
plus a playable demo of The Curse of
Monkey Island. Afterlife lets players
build and maintain Heaven and Hell.

There is media available on CD-
ROM from Artbeats Software that pro-
vides broadcast quality, royalty-free
video clips in QuickTime format; and
now there are more affordable combo
packs. The material is intended for mul-
timedia and game developers. | re-
ceived a sample ReelExplosions2/
ReelFire 2 two-combo pack. Reel-
Explosions-2 contains 34 broadcast-
quality pyrotechnic clips created by
Hollywood veteran Robbie Knott.
Featured are explosions that fill the
frame, ground explosions, shockwaves,
and more. Nine of the clips are provided
at high resolution—the shockwaves are
2916 x 2916 pixels—and can be tilted
in any direction for perspective shots.
ReelFire-2 contains 32 broadcast-quali-
ty pyrotechnic clips ranging from a tiny
match, arcing plasma, a dungeon torch,
propane mortars, a burning fuse, giant
fireballs, and more. The list price for a
single title is $499, while an $898 combo
pack saves you $100.

Quarterdeck’s CleanSweep Deluxe
is a complete hard-disk housekeeping
package. CleanSweep Deluxe clears
away digital dirt by safely removing
old, unneeded programs. It tracks
down duplicate files, redundant DLLs,
orphan files, infrequently-used files
and more. Automated wizards deter-

mine which files are cluttering up a
system, and they are swept away
automatically—or you can confirm
each action yourself. CleanSweep
Deluxe can uninstall 16- and 32-bit
programs, and it automatically protects
against accidental deletion of impor-
tant files. CleanSweep Deluxe costs
$59.95. Also Quarterdeck’s Tuneup at
$39.95 can help keep your PC running
smoothly and clear up harmful viruses.
TuneUp’s one year subscription to
www.tuneup.com provides compre-
hensive online care. The software pro-
files your system’s hardware and
software and generates a list of the lat-
est updates and bug fixes available on
the Internet. Then just select the
updates you want and TuneUp down-
loads and installs them for you.

Sirius’ MovieCDs produce near-VHS quality
video that plays back full screen on almost any
PC.

Byzantine: The Betrayal (at $49.95
for the CD-ROM and $29.95 for the
video) is new from Discovery Channel
Multimedia. You'll immerse yourself in
the mysteries of the Byzantine Empire
with this big-budget six-disc game. It
takes you on a quest through Istanbul,
Turkey, to uncover an international
antiquities smuggling ring. Players
interact with over 40 live actors in this
very involved game filmed entirely in a
foreign location. You'll enjoy getting lost
in Istanbul and have fun learning your
way around as you unlock Istanbul's
secrets and solve the case.

The Grolier Multimedia Encyclopedia
1998 2-CD Deluxe Edition ($59.95),
from Grolier Interactive, gives everyone
good reason to upgrade an old version.
The 1998 version is bigger than ever,
with more information, expanded
multimedia, new features, and online
connectivity. The Online Knowledge
Explorer gives you instant access to
online resources and connecis to
Grolier's online New Book of Knowledge
and Encyclopedia Americana, plus the
Grolier Internet Index of 21,000 hand-

picked links to the World Wide Web.
The multimedia encyclopedia includes
the 250,000-word American Heritage
College Dictionary, 3rd Edition. Multi-
media maps feature guided tours,
points-of-interest photographs of
famous landmarks, and more. (This
encyclopedia was reviewed in-depth, in
the Gizmo column of the March 1998
Popular Electronics—Editor).

Evil has a new address with Virgin
Interactive’'s Resident Evil. This game
drops you in a remote mansion to
investigate a biotechnical experiment
gone awry. You're plunged into a death-
trap filled with man-eating freaks,
swarming crows, and rabid dogs. And
you're dead unless you can uncover the
secrets hidden among the horror.
You're armed with knives and flame-
throwers scavenged from dead team-
mates. Resident Evil is completely
uncut, with plenty of blood, graphic vio-
lence, and gory scenes. Watch out for
zombies, snakes, spiders, and other
horrors as you investigate the mansion.
Also from Virgin Interactive comes
Broken Sword: The Smoking Mirror.
This interactive game pits you against a
mad drug kingpin and an ancient
Mayan god. Dark mysteries lead you to
an ancient horror buried deep in the
jungles of Central America. Both games
are available in the $45 price range.

There’s a lot of software here—so
enjoy! |

LETTERS
(continued from page 7)

HAVES & NEEDS

| am trying to locate a wiring
schematic for a 1956 Ford radio (vibra-
tor-type), but to no avail. My radio is
manufactured by Automatic Radio
Manufacturing Company, Model FP
276B, serial number A227426.
Edward Gurren
P.O. Box 681
Borrego Springs, CA 92004

After retiring, | was given an old
Toshiba T5100, Model PAB040U laptop
computer which had no owner/operator
manual. | grew up with vacuum tubes
and relays, and this is my first comput-
er. | need all the help | can get; any
manuals would be very useful.

John Delany
12963 Mount Olivet Road
Felton, PA 17322 [ |
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DX LisTening

Radio Canada International

I nternational shortwave broadcasters
sometimes seem to be an endan-
gered species. Money is the root of the
problem. Each year, it seems, several
governments warn that their overseas
shortwave services are headed for
oblivion because of budgetary difficul-
ties. So far, most of these threatened
broadcasters have survived, albeit at a
diminished level of activity. Eventually,
at the eleventh hour, money has been
found to keep them going, at least for
the year ahead.

Radio Canada iInternational (RCI) is
one such international broadcasting
survivor. Although long-range funding
plans still are not in place after several
years of struggle, this popular short-
wave broadcaster has continued on.
RCI speaks daily to foreign audiences
in seven languages: English, French,
Russian, Ukrainian, Chinese, Arabic,
and Spanish. It still broadcasts to east-
ern, central, and western Europe; the
Middle East and Asia; Africa; Latin
America; the Caribbean; and the
United States. Even with Internet com-
petition, RCI says it offers Canada its
most important way to reach people
around the world, providing a full range
of Canadian and international news.

The Canadian shortwave opera-
tion’s stated role is to “provide a pro-
gram service designed to attract an
international audience with the pur-
pose of further developing internation-
al awareness of Canada and the
Canadian identity—with programs
which reflect the realities and quality of
Canadian viewpoints on national and
international affairs. RCI also broad-
casts programs to the growing number
of Canadians abroad in recognition of
their need of more Canadian news and
information...”

CREDITS—Brian Boulden, CA; Mark
Humenyk, ONT; David Krause, OH; Jim
Moats, OH; Ed Newbury, NE; Jay Novello,
NC; Denis Pasquale, PA; North American
SW Association, 45 Wildflower Road,
Levittown, PA 19057; World DX Club, c/o
Richard D’'Angelo, 2216 Burkey Drive,
Wyomissing, PA 19610.

A typical RCI program is 30 minutes
in length, a ten-minute opening news-
cast foliowed by various current fea-
tures. These include news backgrounds,
press reviews, features, and inter-
views on political, economic, social,
and cultural subjects. And primarily for
Canadians abroad, information pro-
grams from the domestic Canadian
Broadcasting Corporation (CBC) net-
works are rebroadcast on shortwave.

Studios in Montreal are linked by
satellite program feeds to the transmit-
ting station at Sackville, New Brunswick
on Canada’s Atlantic Maritime coast.
Sackville is considered a prime site for
shortwave broadcasting, because it's
surrounded by marshland which acts as
an excellent reflector of radio frequency
energy. It is also favorably located in
regard to RCI's prime overseas target
areas, with signals traveling a minimum

DON JENSEN

number of reflective “hops” between the
earth’s surface and the ionosphere.

At Sackville, RCI has eight trans-
mitters—three 100-kilowatt and five-
250 kilowatt units. There is a sprawling
network of computer-controlled curtain
antenna arrays—up to 200 different
transmission-related functions can be
computer programmed on a 24-hour
schedule.

RCI’s transmitters are automatically
programmed to any set of chosen
shortwave frequencies between 3,950
to 26,500 kHz. It takes no more than 12
seconds to tune-up the frequency. A
complex switching arrangement can
match any of the RCI Sackville trans-
mitters to any of the antennas. The cur-
tain antennas, suspended from steel
towers, can be switched to transmit in
either of two directions, 180 degrees
apart. There are antennas beamed to

The transmitting station of Radio Canada International, shown here at Sackville, New Brunswick,
is linked by satellite to the broadcasting studios in Montreal.

WWW.ammenaaaradiahietary com.
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The sprawling curiain antenna arrays, situated over the surrounding marshland, provide the opti-
mum site for transmissions to all corners of the globe.

Africa, Europe, Latin America, the
Caribbean, the U.S., and Mexico.

In addition to transmitting from
this eastern Canadian site, RCI has
arrangements with various foreign SW
broadcasters to relay its programs from
transmitters in Wertachtal, Germany;
Moosbrunn, Austria; Skelton, England;
Sines, Portugal; Yamata and Tokyo in
Japan,; Xian, China; and Kimjae, South
Korea.

If you will be traveling in Canada
this summer, consider a visit to the
Province of New Brunswick and the
Sackville transmitter site. To arrange
for a tour of RCI's facility there, you can
write in advance te the manager at RCI

Shortwave Transmitting Station, P.O.
Box 1200, Sackville, New Brunswick,
Canada EOA 3C0O

DOWN UNDER...
BUT NOT OUT

Another long-time listener favorite
is Radio Australia, which also has
emerged from a funding crunch with
reduced shortwave broadcasting cap-
acities. Although the Australian gov-
ernment had spent more than 12
million Australian dollars during the

| past six years on SW transmitter sites

at Darwin and Carnarvon, these have
now been shut down.
Radio Australia had modernized its

WWW. amednoartadiohietary com.

transmitter site at Shepparton to focus
on serving listeners in Papua New
Guinea, but now this also must provide
service for parts of Asia as well. Now
considered beyond reach of consistent-
ly reliable Radio Australia signals are
Asian listeners in Vietnam, Malaysia,
Cambodia, India, and Pakistan.

Radio Australia still broadcasts
around the clock, but reception in North
America has been weakened; and
reception in Europe, the Middle East,
and Africa can be difficult indeed. These
popular international broadcasts go
gamely on, but Radio Australia’s own
transmission manager calls its position
weak because of the government deci-
sions “which have impacted adversely
upon its already meager resources.”

No longer can we consider any of
the major shortwave services of the
world to be completely safe. One thing
we, as SWLs, can do is write to our
favorite shortwave stations and let them
know we are listening and enjoying
their programs. Letters of support and
encouragement can help bolster the
arguments of these broadcasters for
adequate government financing when
the “bean-counters” come calling.

GOODBYE, ARTHUR

One of the grand old men of
DXing, a legend in the shortwave-lis-
tening hobby, Arthur Cushen has
passed away at the age of 73. A New
Zealander, Arthur began his listening in
1935. Over the years he became one of
the best-known and most admired fig-
ures in the DX world. He was cited for
his humanitarian efforts during World
War |l, when he extensively monitored
Allied prisoner-of-war messages broad-
cast by enemy stations for propaganda
purposes. Cushen passed this informa-

| tion along to families of the POWs—the

messages often being the first word
they'd received that their loved ones
were alive and had survived capture. In
1970, Queen Elizabeth personally
awarded him the M.B.E.—Member of
the [Order of the] British Empire.

After a lifetime of deteriorating eye-
sight, Arthur became blind in 1954.
For many years, he served as nation-
al vice president of the New Zealand
Association of the Blind.

In addition to being a top-flight DXer
with an impressive tally of rare station
verifications, he also regularly moni-
tored the major world shortwave broad-

(Continued on page 70)
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GIZMO

ZOOM WITH A
VIEW

MODEL PV-L857 PALMCORDER
WITH LCD. From Panasonic, Matsu-
shita Consumer Electronics Compa-
ny, One Panasonic Way, Secaucus,
NJ 07094; Tel. 201-348-9090.
Suggested retail price: $999.95.

When Sharp introduced the View-
Cam in the early 1990s, it revolution-
ized the way people used camcorders.
The addition of a pivoting LCD screen
that acted as both viewfinder and play-
back monitor allowed users to record
the action without distancing them-
selves behind the camera, to shoot from
angles not possible with standard
viewfinders—and to view their tapes
on the spot, without having to connect
the camcorder to the TV.

Of course, to get a full-size view of
the 8mm tape, you still have to make
those audio and video connections be-
tween the camcorder and monitor. We
wonder how many people, intimidated
by (or too lazy to deal with) wires and
hookups, contented themselves with
the 3- or 4-inch version of their video-
taped holidays and birthday parties.

Panasonic’s Compact VHS LCD
Palmcorders, including the top-of-the-
line PV-L857, make it easy to view
tapes in two ways—on a 3.2-inch diag-
onal color LCD or on a TV. That’s
because VHS-C tapes fit into an
adapter, which can be inserted into any
VHS VCR, and the tape can be played
with no need to connect any wires or
dub the tape to another format.

The included PlayPak looks like a
VHS cassette—minus the tape. It
requires one “AA” battery, which is
installed in a compartment on the side.
The battery powers the PlayPak’s tape

compartment door and tape-tension
mechanism. The release button slides
to the right to open the door on top of
the pack, and the VHS-C tape is insert-
ed into the tape well. With the door
snapped shut, the PlayPak can be
inserted into a VCR for playback as
usual.

But we’re getting ahead of our-
selves. Before you can view anything,
you have to tape it. The PV-L857 has
plenty of automatic features to make
recoding easy, and plenty of advanced
features to make your recordings good.
A description of its physical layout will
give you some idea of the camcorder’s
scope of operation.

With its LCD tucked away, the PV-
L857 looks like a typical camcorder.
The lens and electronic color viewfind-
er are located on the right side (when
holding the camcorder in record posi-
tion). The lens cap is built in, opening
automatically when the unit is switched
on to record—the POWER switch is

Wwaany Suparicanradinhietary ~com

found next to the lens. Below the lens
is a manual focus wheel. To the left of
the lens is a powerful light for indoor
shooting.

When not in use, the traditional
viewfinder folds down flat against the
top of the unit and faces forward. The
controls for playing back tapes in the
viewfinder are found on the viewfind-
er, along with a VISION ADJUSTMENT
switch. Sliding that switch while peer-
ing into the viewfinder allows you to
customize the camcorder to your eye-
sight. (It didn’t quite compensate for
removing our eyeglasses, but it came
close. We were able to read the RCA
logo on a DSS dish across the yard,
without zooming in on it and without
wearing glasses. The color viewfinder
has approximately 120,000 pixels for
fine detail.) On the left side of the
viewfinder is a brightness control and
the eyepiece removal switch, used for
cleaning the viewfinder or for attach-
ing optional filters or lenses.

so1uUoK08|3 Jeindod ‘9661 jMdy
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The electronic zoom controls are
found on top of the camcorder just to
the left of the viewfinder. (They are
blocked by the viewfinder unless you
have it folded out to its normal operat-
ing position.) The large wide-angle
(w) and telephoto (T) buttons are easy
to find when holding the camcorder
with your hand through the strap
found on its right side. So is the
RECORD button, located just below the
(extended) viewfinder, at the back of
the camcorder.

On top of the PV-L857 are found an
ON/OFF/AUTO slide switch for the cam-
corder’s light, a built-in microphone,
and several buttons that control special
features such as backlight, fade, and
color digital fade. Three wedge-shaped
buttons, set in a circular arrangement,
are used to activate the Palmcorder’s
digital zoom, digital electronic image
stabilization, and negative/positive
transposer. Rounding out the top panel
are a TAPE-EJECT slide switch and a pis-
PLAY button that serves several purpos-
es, and buttons labeled TITLE, SECURITY
MODE, and H.S. (high-speed) SHUTTER.

The battery pack slides onto the
rear of the camcorder. To its right are
the CLOCK-SET buttons and tape-speed
selector. To its left is the switch used to
open the LCD and to access the tape
compartment, a rotary volume control,
and a headphone. jack. The LCD
screen swings out from the left side—
to a maximum 90-degree angle from
the body of the camcorder. It also piv-
ots 180-degrees up and 90-degrees
down. A POWER SWITCH to its left can
be set in off or auto-on mode. The tape
compartment is hidden behind a built-
in speaker.

We're still not done. Tumn the PV-
L857 upside down; and you’ll find
color, tint, and brightness controls, and
a tripod-mounting hole. You might
want to invest in a tripod, not only for
stable, hands-free operation, but
because the Palmcorder is a bit hefty.

The specifications list its weight at
approximately 2.7 pounds, but that is
without the battery and tape installed.
The PV-L857 is significantly heavier
than the 8mm camcorders we’re accus-

Gizmo is published by Gernsback -Publi-
cations, Inc., 500 Bi-County Blvd., Farming-
dale, NY 11735. Senior Writers: Christopher
Scott and Teri Scaduto. Copyright 1998 by
Gernsback Publications, Inc. Gizmo is a reg-
istered trademark. All rights reserved.

tomed to and can cause arm fatigue
after extended use.

The PV-L857 is as easy to use—or
as complex—as you want it to be. It
offers automatic everything, so you
can just pop in a tape, set the power
switch to CAMERA, flip up the elec-
tronic viewfinder or flip open the LCD
viewfinder, and press RECORD. Focus,
backlight, and shutter speed adjust
automatically each time you start
recording. The date and time are pre-
set for Eastern Standard Time. (The
first time we used the Palmcorder, it
greeted us with a friendly: “Happy
Thanksgiving.” Nine other holiday
titles are programmed in at the factory,
based on Eastern Standard Time.
Resetting the clock for other time
zones is easy.) There’s no need to do
anything more.

Oh, but you’ll want to do plenty
more, unless you're a total techno-
phobe! If that’s the case, you’d do
better buying a less expensive, less
richly featured model (perhaps one of
the other three in Panasonic’s line of
VHS-C LCD Palmcorders).

This is a fun camcorder to play
around with. It does, however, require a
bit of time and effort to become famil-
iar with all its features—as we found
out when watching our Thanksgiving
tape, recorded on the fly, without so
much as a glance at the manual. (The
PV-L857 had arrived late in the after-
noon the day before Thanksgiving.)

The first scenes we taped were at
Macy’s Thanksgiving Day Parade,
from a third-floor window. A press of
the BACKLIGHT button would have
compensated for the bright light
streaming in the window and allowed

. us to better record the faces of the

children perched on the window sill.
Later, celebrating a birthday after
Thanksgiving dinner, we’d have done
better to turn on the Palmcorder’s
lamp as the candles were being blown
out. Throughout the recording—but
particularly as we zoomed in on the
floats and later on the turkey—the
Digital Electronic Image Stabilization
(DEIS) system would have reduced
the shakiness.

Despite our inexperience with the
PV-L857, the tape came out at least as
good as most of the amateur home
videos we’ve seen, and probably bet-
ter. The auto backlight feature kept the
kids’ faces from being thrown com-
pletely into shadow, the auto focus

WWAN Akhrerieaniadiahietary com

kept our subjects dependably clear,
and zooms were smooth transitions.

Subsequent sessions benefited
greatly from a thorough reading of the
instructions. First, we learned what all
the viewfinder indicators meant. Some
were obvious—the battery icon,
mode, time and date, and tape speed,
for instance. The PV-L857 offers
wamnings when you near the end of the
tape, and something called a “10-sec-
ond reminder,” which we particularly
liked. An indicator appears for every
10 seconds that you’ve been record-
ing, reminding you how long you’ve
been shooting that scene. It helps you
avoid shooting scenes that are too
choppy or those that drag on and on
endlessly. Most of the remaining indi-
cators let you know the status of the
Palmcorder’s many special features.

You have the option of using the
Palmcorder’s auto focus and auto shut-
ter modes, but during some taping situ-
ations, you’d do better to make those
adjustments manually. In auto mode,
the shutter speed adjusts from 1/60 to
1/350 depending on the brightness. The
high-speed shutter, used to capture fast
action, can be used only when the light
is adequate—generally outdoors or
with supplemental indoor lighting.
Eight different shutter speeds, ranging
from 1/60 to 1/10000, are accessed
with repeated pushes of the high-speed
shutter button, and the shutter speed is
displayed in the viewfinder.

The viewfinder displays “MF”
when manual focus is chosen. The
auto focus system copes quite well in
most situations, but can get confused
when your subject is far away and
there are other objects up close (it
tends to focus on the near objects). For
instance, when we tried to tape Santa’s
float at the end of the parade, it was
blurred, but the kids watching it came
out clearly. It also focuses on objects
in the center of the field of view, so
manual focus is required if your sub-
ject is off to one side of the picture.
The PV-L857 also provides macro
focus for extreme closeups.

A lamp icon lets you know that the
built-in auto light is turned on. With the
light switch moved to the auto position,
the lamp automatically comes on when
in low-light conditions.

The magnification level appears in
the upper right corner of the viewfind-
er. The PV-1L857 features a four-speed
power zoom system, whose speed
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depends upon pressure. A light touch
on the telephoto (T) or wide-angle (W)
buttons zooms slowly (16 seconds); a
heavy touch zooms all the way in (or
out) in just 2.2 seconds. Mastering the
proper amount of pressure takes a little
practice, but affords great shooting
flexibility.

The camcorder’s standard zoom
provides up to 20x magnification. Its
digital zoom feature can be used to
increase that to a maximum of 28x.
Pressing the digital zoom button while
the optical power zoom is at its maxi-
mum setting engages the digital zoom
feature. Further presses of the T and
W buttons control the digital zoom
level. You aren’t actually zooming in
any closer; instead, the image is being
digitally enlarged. It’s possible for
some distortion to creep in, but when
you really need that extra magnifica-
tion, you’ll be happy to have it. The
biggest problem at such high zoom
levels, however, is holding the cam-
corder steady—another reason that
you might want to use a tripod.

The PV-L857’s DEIS system com-
pensates for the inadvertent shaking of
the camcorder—for instance, when
shooting from a moving vehicle or
while walking. (Many people could
benefit from it while standing still. You
can’t appreciate how difficult it is to
hold your hand perfectly still until
you’ve used a camcorder) When you
press the digital EIS button, the image
in the viewfinder appears to jump; it’s
actually being enlarged just a bit. EIS
electronically compensates for motion
by moving the “window’ in the oppo-
site direction of hand motion. It’s using
less of the image LCD, so resolution is
lower, but usually not noticeably so.

The digital EIS system usually
does significantly stabilize the image.
It won’t work in every situation, how-
ever. Extreme movements throw the
system off; so do subjects with distinct
stripes, intense fluorescent lights, low
light, and fast-moving scenes.

The PV-L857 offers several features
for doing in-camera “editing” and
adding effects. What Panasonic calls its
“Intelligent Titler” automatically dis-
plays messages on ten holidays that
occur on specific days/dates each year:
Happy New Year/Cheers!, Valentine’s
Day/Be My Valentine, Happy Mother’s
(Father’s) Day/We Love You,
Memorial Day, Independence Day,
Labor Day, Happy Halloween, Happy

Thanksgiving, and Merry Christmas/
Ho! Ho! Ho!. Pre-programmed titles
for other holidays and occasions (birth-
days, anniversaries, Easter, vacation,
wedding, and the generic “A- Special
Day”) can be displayed manually, by
repeatedly pressing the TITLE button to
scroll through the list of availabie titles.
Any message can be recorded with a
press of the RECORD/PAUSE button while
the title appears in the viewfinder. It is
not possible, however, to create any
custom titles or messages.

A press of the NEG/ros button
inverts the image to its negative. It's
not something you’d use very
often—not if you want others to watch
your videos'—but it could add some
spooky effects to your Halloween tape,
for instance.

Several fade options are available
for smooth, professional-looking scene
transitions. You can fade in on the first
scene, fade out on the last. In between,
you can fade to and from white or black
and back again between scenes. Color
digital fade provides eight colors and
seven fade variations—including soft,
sharp, mosaic, stripe, and random —to
create a variety of fade effects.

Editing features are among the
least popular camcorder extras—a
recent poll found that less than a third
of camcorder owners had used their
editing features within the last year.
Perhaps that’s why the PV-L857’s
only “editing” feature is one that pro-
vides a smooth scene transition if you
begin taping again without viewing
what has previously been recorded on
a cassette that has been left in the cam-
corder. The edit stand-by feature
works only as long as you begin
recording again within 24 hours.
Otherwise, it’s necessary to rewind the
tape a few minutes, monitor it to find
the end of the previous recording, and
press the STILL button at the precise
location where the new recording
should begin before hitting REC/PAUSE.

The PV-L857 features a motion sen-
sor, which is activated by pressing the
SECURITY MODE button for two seconds.
In security mode, the camcorder auto-
matically begins recording about three
seconds after it notices movement or
detects a sound, and pauses about 30
seconds after the motion has stopped.
That feature allows you to videotape
yourself, and it also makes the cam-
corder a good candidate for amateur
surveillance work. Display the time

_____wywany amorieanradiohietary com

and date, and you’ll have a time-
stamped record of any action occurring
within the range of the camcorder.

Once we got a handle on some of
the PV-L857’s special features, there
was a marked improvement in our
videotapes. Gone were the washed-out
scenes, shaky movements, and subjects
lost in a dark room. It was easy to
achieve a professional look with
smooth scene transitions, and the 10-
second reminder helped keep us in
line—no one eise wants to see epic
footage of our son roller skating, play-
ing with his toys, or opening Christmas
presents.

We did continue to experience arm
fatigue, even when keeping our taping
sessions short. The weight of the PV-
L857 caused another problem as well.
People with very small hands will have
trouble reaching the zoom controls
with their right fingers while holding
the Palmcorder with their right hand
through the strap. Its substantial weight
pulls the camcorder away from your
hand, and puts those controls just out of
reach of short fingers, even with the
strap adjusted as tightly as possible.

We liked being able to play back our
tapes in a standard VCR. The VHS-C
format does have its drawbacks, how-
ever, including shorter recording times;
it’s hard to find VHS-C tapes that will
record more than 30 minutes in SP or
90 minutes in EP mode. Of course, that
means that your battery pack is likely
to last at least as long as your tape
does—if you don’t go too heavy on the
digital features. The LCD monitor
(thanks to its backlight), in particular,
drains the power much faster than
using the electronic viewfinder.

Those problems seemed pretty
minor in light of the Palmcorder’s
many excellent qualities. The LCD
monitor allowed us to hold the cam-
corder above our heads to capture (and
see!) the action at a local parade even
when taller people blocked our view. It
allowed us to feel as if we were part of
the action, even while we were taping,
since we didn’t have a camcorder
pressed up against our faces while
recording. It also made subjects feel
less self-conscious as we were record-
ing. Because we could hold the cam-
corder at waist level (Kodak twin-lens
reflex style) instead of in front of our
face, our subjects felt as if they were
interacting with us, instead of the cam-
corder. The color electronic viewfinder
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offers its own benefits, particularly for
folks who often misplace their glasses,
its vision adjustment control made it
possible for nearsighted videographers
to tape without glasses. The auto light
was powerful enough to amply light
the darkest room, allowing us to cap-
ture small faces around a birthday cake
or beneath a Christmas tree. Last but
not least, after the Christmas-moming
gift-opening frenzy was over, we were
able to pop the tape into our VCR and
relive the fun as we relaxed with our
coffee.

All in all, using the PV-L857 was a
gratifying experience. It provided ease
of use and consistently good results.

BARNEY-MANIA

ACTIMATES INTERACTIVE BAR-
NEY, TV PACK, and PC PACK. From
Microsoft Corporation, One Micro-
soft Way, Redmond, WA 98052-
6399; Tel. 425-882-8080; Web:
www.microsoft.com/actimates/.
Estimated street prices: Barney:
$109.95; TV and PC Packs: $64.95
each; software titles: $34.95 each;
videotapes: $14.95 each.

They love him. There’s no
denying—or understanding—it: Small
children are crazy about Bamey, that
big, purple dinosaur whose saccharine
manner and oh-so-jolly voice drives
parents crazy.

As with any other popular TV char-
acter, Barney has generated tie-ins
galore. (In fact, Barney’s “owners”
eamned themselves a high-ranking spot
on last year’s 10 Best-Paid Performers
list.) Now, following in the well-worn
path of Bamey plush toys, Barney
books, Barney videos, Barney games,
Barney clothing, and Bamey stage
shows, comes Microsoft’s ActiMates
Barney, a stuffed, purple dinosaur that
interacts with special videotapes and
CD-ROM titles—or just with your
child.

Barney is a big toy, measuring 16
inches from head to toe. He’s also quite
heavy, weighing several pounds with
his batteries installed. Six “AA” batter-
ies, which are not included, fit in a bat-
tery compartment hidden beneath a Dr.
Denton-style flap at his seat. (A screw-
driver is required to open the compart-

20 ment, in an effort to keep the batteries

out of small hands.) The batteries con-
tribute a bit to Bamey’s weight prob-
lem (it becomes a problem when a
small child refuses to leave Bamney
home, but then tires of carrying him
almost immediately), but most of his
heft is due to the amount of electronics
and mechanical components packed
inside his purple-plush body.

Microsoft’s “Realmation” anima-
tion technology uses sensors in
Bamney’s eyes, hands, and feet to allow
him to respond to a child’s actions, and
a built-in radio transmitter and receiv-
er to let him interact with ActiMates
VCR and PC programs. Motors move
his head and arms. A voice synthesizer
allows him to talk and sing.

Fortunately, there’s no need to
immediately run out and buy all three
components of the ActiMates Barney
system. Even with no added acces-
sories, the doll will play games and
sing songs with a child. Theoretically,
you don’t have to shell out any more
money until your child begins to lose
interest. And, with Barney’s 12 games,
17 songs, and 2000 words, that could
take some time.

ActiMates Bamey is simple to use.
To turn him on, press one of his hands.
Bamey immediately begins moving
his head and arms and talking: “It’s so
good to see you!” (or “Oh, boy! I'm so
happy to see you!”). “Cover my eyes
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to play peek-a-boo. Squeeze my hand
to play a game.” If you do none of the
above, after a few seconds Barney
continues, saying “Squeeze my mid-
dle toe to sing a song.” After another
pause, he goes on (somewhat implor-
ingly?), “We’re going to have fun.
Cover my eyes to play peek-a-boo.”
If there’s still no human response,
Barney begins to yawn, complains of
being sleepy, and shuts himself down.

It’s very easy to get Bamney started
unintentionally. After all, it’s human
nature to grasp a friend, or a toy, by
the hand. Luckily, there’s no need to
listen to his entire spiel. Squeezing a
hand and a foot simultaneously shuts
him off immediately. You can also
avoid the problem altogether by grab-
bing his neck instead of his hand
(something you’ve probably been
longing to do anyway, if you’re the
parent of a Barney fan...).

Another command to commit to
memory is the two-hand squeeze. That
prompts Bamey to sing his one song
that’s as beloved to parents as it is to
kids: “Clean-Up.” (““Clean up, clean up,
everybody everywhere. Clean up, clean
up, everybody do your share.”) A cou-
ple of other songs will be familiar to
Barmney-watchers: “Hurry, Hurry,” “ You
are Special,” and the Bamey theme
song, “I Love You, You Love Me.” The
others include nursery rhymes (“Mary
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Had a Little Lamb” and “Hickory
Dickory Dock™), play songs (“The
Wheels on the Bus,” “Head, Shoulders,
Knees and Toes,” “If You’re Happy and
You Know It”) and learning songs
(“The Alphabet Song.”) If your child
likes to fall asleep to music or enjoys
background music while playing, you
can press both of Barney’s feet simulta-
neously to hear him sing all 17 songs.

Actually, we were able to make
Barney sing only a dozen different
songs, not the 17 promised in the book
and manual, by pressing on his foot.
More than 100 presses of his right foot
had him singing the same 12 songs,
over and over, played in *“random
mode.” (No, we didn’t have to listen
to the whole song time and again. You
can press a foot in the middle of a
song to hear a different one.) Finally
we thought to try the left foot—oper-
haps that would activate the rest of his
play list—but the same songs kept
popping up.

If Barney (the TV show) drives you
around the bend, be forewarned: Inter-
active Barney could really push you
over the edge. The show only lasts 30
minutes. This Barney can go on and on
seemingly forever, so perky and sweet
it makes your teeth hurt.

The only time we adults had fun
with Barmmey was when we tested his
eye sensors by shutting him in a dark
closet. He responded with, “Where
did you go? Are you still there? It sure
is dark.” Then (somewhat peevishly,
perhaps?) “Let’s play something dif-
ferent. Please let me see you.” (Okay,
so maybe we have a sadistic side!)
When there was still no human
response, Barney yawned and said,
“I’m sleepy. Good night,” and shut
himself off.

A press of Barney’s hand puts him
into game-playing mode. He responds
with “Let’s play!” and suggests a
game. For instance, he’ll say, “I know
a great imagination game. Think of
something that flies in the sky.” After
a pause to allow the child to respond,
Bamney says “What were you thinking
of? I was thinking of a helicopter.”
Sometimes he’ll be thinking of an
eagle, or he’ll ask the child to think of
something that is blue, or red, or yel-
low, or to say what his favorite color
is. (Barney’s favorite color is—sur-
prise!—purple.)

Other games include point and find,
the question game, the ABCs, exercise,

Barney is so heavy that kids tend to grab
him by the neck to get a good grip on him.

and let’s pretend. In point and find,
Barney prompts kids to locate various
body parts—their own and his. The
question game seemed primarily to be
Barney asking “Are you having fun?”
with other easy questions interspersed
(“Is it sunny outside?”). Exercise is sort
of cute: Barney tells the child, “Move
your head like this”—a pause while he
moves his own head back and
forth—"‘back and forth.” He does simi-
lar “exercises” with his arms. In let’s
pretend, Barney will suggest a make-
believe activity, such as having a snack.
“Would you like a carrot stick? They’re
very crunchy. Let’s drink some milk!
Here’s a cupcake for you. It sure is
yummy!” Followed by the lesson to be
learned: “It’s nice to share.”

Of course, the whole idea behind
interactive Barney is that children learn
not only through active teaching, but
also in the course of playing. Most of
ActiMate Barney’s roster of games are
designed to help kids learn, and all of
them are full of positive encourage-
ments—"“Great!” “That was ter-
rific!”—to make children feel good
about themselves. In fact, many of the
games were close to, or identical to,
ones that we play with our two-year-
old.

Children also learn better when they
learn from a parent or friend. Studies
have shown that kids learn best from a
“learning partner” who is sensitive and
responsive to their actions, who lets
them take the initiative, who models
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correct performance, and who is per-
ceived as friendly and attractive. Other
studies have indicated that children
learn through playing when they are
actively participating in games.

ActiMates Barmney does meet all
those criteria. We can’t document the
amount of learning going on or predict
better school performance down the
road. But the two- to five-year-olds to
whom we introduced Barney were all
completely enchanted by him. They
sang songs along with him and shouted
out their answers to his games. They all
loved covering his eyes, removing their
hands, and hearing him say “Peek-a-
boo, I see you!”

Our primary tester was 2-% year-old
Christopher, whose interest in televi-
sion Barney waned about a year ago,
and who never exhibits any desire to
play with his friends’ stuffed Barney
toys. Shy around new people, Chris
was happily singing along with Acti-
Mates Barney minutes after meeting
him. That evening, he played with him
tirelessly for hours, although his long-
est attention span is rarely longer than
30 minutes when playing with a toy.

Perhaps the key word is toy. When
Chris awoke the next morning, the
first words out of his mouth were, “It’s
not dark anymore. Bammey can wake
up now.” When asked if he wanted to
go get his Barney toy, he responded,
“Barney not a toy. He a friend.”

Microsoft stresses that the Acti-
Mates system can be used at home and
in the classroom, with parental or
teacher involvement, and that is partic-
ularly true with the PC Pack accessory.
Yet, with Barney alone and with the TV
Pack, the potential to allow Barney to
become a stand-in for a parent looms
large. It’s very easy to leave your child
playing happily with his new “friend,”
while you sit in another room and
watch TV (or do the laundry, or bal-
ance the budget, or cook a meal).
Perhaps it’s healthier to leave a child
actively playing with Barney than to
plop him in front of the VCR to watch
“The Little Mermaid” for the thou-
sandth time. But the fact of the matter
is, you’ll want to escape to another
room to avoid the incessant cheerful-
ness of Barney’s chatter.

THE TV PACK

Bamey reigned supreme in Chris-
topher’s affections for a few days, until
he was unseated by a Burger King

solu0.109|3 sendoy ‘9661 judy

N
Y


www.americanradiohistory.com

Popular Electronics, April 1998

N
N

Cover Barney's eyes to begin a game of “Peek-
a-Boo.”

give-away toy from Anastasia (kids
that age are notoriously fickle). At that
point, we decided it was time to hook
up the ActiMates TV Pack to see what
other tricks Barney could do.

The TV pack includes a transmitter
that connects to a VCR or TV, provid-
ing a radio link over which ActiMates
Barney can interact with specially
encoded videotapes or broadcast TV
shows. The required video cable and
AC adapter are included, along with
one videotape.

The transmitter is a black disc-
shaped object, approximately 5-l%
inches in diameter and [-'4 inches
thick, with video in, video-out, and AC
jacks on its back panel. It must be con-
nected to your TV’s or VCR’s video-
out jack to work properly. If neither
component has a video-out jack open,
however, it’s possible to connect the
TV’s video-in to the transmitter’s
video-out (instead of to the VCR) and
then the VCR’s video-out to the trans-
mitter’s video-in jack.

Setup is relatively straightfor-
ward—unless you have a TV/VCR like
the one in our kitchen, with no video-
out jack at all. We’d have preferred to
keep Barney out of the living room, but
had no choice but to connect the TV
Pack receiver to our home-theater
VCR. (So much for relaxing with a
DVD while Chris and Bamey play in
the next room ...).

The radio transmitter has a range of
up to 15 feet, but that can be affected

by its proximity to metal, and tightly
coiled cables can also reduce the range.
So it’s best not to place the transmitter
on top of the TV, but to move it some
distance away. If you’re not quite with-
in range, Bamey’s speech might be
broken up with words missing, or he
might stop speaking in mid-sentence.
Because ActiMates Bamey uses a radio
link, it’s subject to RF interference
from other radio-operated devices.
Those include two staples of house-
holds with small children—cordless
phones and baby monitors.

A green light on the transmitter lets
you know that it’s powered up, and it
blinks when an ActiMates-compatible
video is playing.

When the transmitter is hooked up
and a video is playing, Bamey responds
to a squeeze of his hand with, “Let’s
watch TV together.” If you try to make
him sing a song or play a game during
the video, you’ll be disappointed.
ActiMates Barney will direct your
attention back to the TV screen. Instead
of saying “I can’t see you” when you
cover his eyes, he’ll say “I can’t see the
TV!” And if you squeeze his foot while
the video is playing, he’ll say “You're
tickling my feet.”

The TV Pack comes with one video:
Barney’s Stu-u-upendous Puzzle Fun!.
Kids are invited to search for ten puz-
zle pieces shown during the course of
the 54-minute tape. Meanwhile, they’ll
be playing games, singing songs, and
listening to stories, with Barney for
company.

We found watching TV with Barney
to be as annoying as sitting next to a
chatterbox in a movie theater—he just
never stops talking! (At least there was
no plot for him to give away.) He has
comments about everything that hap-
pens on screen, he sings snatches of
every song, and he throws in plenty of
“Yup!,” “Good job!,” “That was fun!,”
“Oh my!,” and giggles. (His vocabu-
lary increases to 4000 words when
Barney is in video mode.) It was very
distracting—and highlighted the need
for a volume control on the Bamey
doll. The TV volume must be uncom-
fortably loud to hear the soundtrack
over Bamney’s running commentary.

Christopher also seemed to be dis-
tracted by Barney’s talking, even
though the idea behind it is to “refocus
the child and highlight the positive
themes on the show.” Chris—who at
2-% has already “outgrown” Barney &
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Friends—showed little interest in the
ActiMates-compatible Barney video.

Children who still do like watching
Barney, however, seem to enjoy it
even more when they can watch it
with their new purple friend.

When your child tires of the origi-
nal videotape, others are available (at
$15 a pop). However, it might not be
necessary to go out and buy additional
tapes. As of November 1997, certain
daily episodes of Barney & Friends
have carried a specially encoded signal
that allows ActiMates Bamey to inter-
act with those shows—as long as the
local PBS station broadcasts the sig-
nal. Living in the New York metropol-
itan area, we were able to receive the
special broadcasts on one of the first
20 PBS stations to carry them—WNET
Channel 13. You can even tape the spe-
cially encoded Barmey & Friends shows
to collect a library of interactive pro-
gramming. During the 1997-1999 tele-
vision seasons, 68 episodes are expect-
ed to be encoded. To find out if your
local PBS station is providing the ser-
vice, contact the Microsoft ActiMates
Web site (www.microsoft.com/hard
warelactimates) or call the technical
support number found in the manual.

Kids love watching Barney sing
and dance on TV or video—even more
so when they can watch with a
“friend.” If you have an aversion to the
show or the doll, so what? He’s harm-
less, entertaining, and educational. The
ActiMates Barney TV Pack requires
absolutely no parental guidance or
involvement (unless your child is too
young to start the VCR). If Barney can
keep your child happily glued to the
tube for close to an hour, it can be a
godsend for busy parents. If your kids
have lost interest in Barney’s TV show,
however, the talking Barney doll is not
likely to make them want to start
watching it again.

THE PC PACK

Even “interactive” TV, however, is a
relatively passive activity. Sure, the
kids sing songs and maybe count along
with Barney, but, for the most part,
they’re just sitting and watching TV.

The ActiMates PC Pack, on the
other hand, provides a truly interactive
learning experience, with three levels
of difficulty to challenge children of
various ages. Like the TV pack, it
comes with one piece of software and
a disk-shaped transmitter. The includ-
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ed CD-ROM is titled Barney’s Fun on
Imagination Island; other titles are
available separately.

The royal-blue PC Pack transmitter
plugs into the 15-pin MIDI/game port
on a PC. If you already have a joystick
plugged in, you can use the transmitter
cable’s “pass-through” port to plug
both devices into the computer at the
same time. However, not all game
devices are compatible with the Acti-
Mates pass-through port. If you con-
nect an incompatible device, the trans-
mitter won’t work. No outside power
source is required; the transmitter
draws its power from the PC. A yellow
light indicates that it is powered up.

The PC Pack requires (at the mini-
mum) a 486/66MHz CPU, 8 MB RAM
(16 recommended) and Windows 95 or
16 MB RAM and Windows NT 4.0, 20
MB hard disk space, a double-speed
CD-ROM drive (quad speed recom-
mended), a 16-bit sound card with
external MIDI/game port, a SVGA dis-
play card and monitor capable of
800x600 resolution in 256 colors.

The included CD-ROM features a
“Parent’s Room,” which contains infor-
mation not only about the title itself, but
also pointers on how to get more
involved and become more effective in
your children’s learning activities. We’d
suggest that you browse through the
Parent’s Room before getting started
with the game. You’ll become more
familiar with the game itself and dis-
cover the learning goals behind each
activity. The Parent’s Room features
on-screen troubleshooting tips (which
can also be found in the manual). Click
on the Gifts icon (a wrapped present) to
see if your child has created any pre-
sents for you and turn that special gift
into your screen’s wallpaper. Click on
the globe for an Internet link to the
Microsoft ActiMates Web site.

The most useful Parent’s Room
information is found within the
Reading Room. In it, you’ll learn the
importance of parental involvement,
how children learn through playing,
and how they develop ideas and vocab-
ulary through talking. You’re encour-
aged to make up stories with your chil-
dren and to write down their versions in
their own words. There’s advice on
working with kids and computers, and
the suggestions are good ones. Show a
genuine interest, and you'll help your
children develop a sense of adventure,
curiosity, and enthusiasm. Make leam-

The ActiMates TV Pack comes with one
videotape: Barney's Stu-u-upendous Puzzle
Fun!

ing fun, because the process of learning
is as important as the concepts being
taught. Keep the sessions short to
match the child’s attention span. And
reinforce the lessons with activities and
books.

To that end, the Parent’s Room pro-
vides recommended reading lists and
suggests all sorts of activities that par-
ents and children can share. There are
art and language projects, math and
science experiments, fun with music,
and games to sharpen social and emo-
tional skills—all geared for a pre-
schooler’s interests and abilities. The
reading list includes books that relate
to the lessons taught on the CD-ROM,
as well as general activity books.
Finally, there are instructions on creat-
ing a personalized dictionary of
vocabulary words featured in the pro-
gram, using pictures cut from maga-
zines or drawn by your child, and a
“songbook™ with the lyrics to all the
songs on the CD-ROM.

Barney’s Fun on Imagination Island
provides six learning adventures—
Baby Bop’s Buccaneer Bay, BIJ’s
Treasure Cove, Hootin’ Annie’s
Musical Woods, Lucy’s Letter Lagoon,
Professor Tinkerputt’s Treehouse, and
Video Volcano. Each offers three dif-
ferent levels of play, as well as an
explore mode that lets children create
pictures or songs relating to the activi-
ties. Those creations can then be sent as
“gifts” to the Parent’s Room, by click-
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ing on the gift icon at the bottom of the
screen. There’s also a castle icon,
which brings you back to the main
screen—the overview of Imagination
Island—from any of the adventures.
As the child moves through the
game, ActiMates Barney plays along,
offering encouragement, praising cor-
rect responses, and dropping hints if
the child runs into trouble. During
play, a squeeze of Barney’s hand elic-
its more information about the con-
cepts being taught. In the explore
mode, Barney will “take a turn” when
you squeeze his hand, yet he follows
the child’s lead—continuing to draw
the same shape, for instance, or to use
the same color that the child has been
using. Once again, you’ll have to keep
the computer’s volume turned up high
for the on-screen characters to be
heard over Barney’s banter.
Imagination Island held our young
tester’s attention. We had to help Chris
move the mouse, but although he liked
being introduced by Barney to each
new character and locale on the island,
he didn’t want his “help” while we
played the games. (He still preferred his
parent’s company to that of a stuffed
purple dinosaur.) His personal favorite
was Hoot’ Annie’s Musical Woods,
which he had no trouble completing.
We enjoyed using the ActiMates PC
Pack with Chris. It was a different par-
ent-child activity, and one that gets him
started using a computer. Even if the
action is slower than we might like, his
responses are wonderfub—and there’s
plenty of time to talk during play.
Unfortunately, you can’t just shut off
Barney and use the CD-ROM alone; he
must be in the room and awake as you
play. If the program doesn’t detect
Barney, a pop-up box with instructions
for properly positioning the transmitter
blocks the screen, remaining until the
“problem” is resolved. We resented
having Barney intrude on the limited
time we have to spend with Chris.
Perhaps older kids can play PC
games with Bamney with no parental
supervision. (At our house, we’re still
in the paper-clips-in-the-floppy-drive
stage!) But we wonder if the ActiMates
games, or even Bamey himself, will
hold much interest for children who are
old enough to use a PC on their own.
We have two major complaints
(besides the lack of a volume control)
about the ActiMates Barney system.

SO1U0N08(] Jejndod ‘g6 j1dy

First, with the ActiMates TV Pack as 23
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The ActiMate PC Pack provides truly interactive play for kids, parents, and, of course,

Barney.

well as the PC Pack, Barney constant-
ly interrupts whoever happens to be
speaking at the time. That’s some-
thing that we try to teach our child not
to do. We’d prefer to have Barney’s
responses come during pauses in the
programming.

Second, we wish they’d chosen a
character that parents found a bit more
tolerable. How, you might ask, can you
complain about a companion who is
polite, respectful, friendly, optimistic,
playful, and always ready to share
(even if he does tend to interrupt)? Just
try spending a half hour in the compa-
ny of Bamey, and you’ll understand.
His relentless cheeriness and saccha-
rine sweetness are sure to drive you
batty. We wanted to distance ourselves
from Barney—which meant being
away from our child when he played
with Barney or watched TV with him
and cutting short computer sessions.

We’ve never met a parent who could
stand Barney, but then we’ve also never
met a toddler who didn’t love him. If
there are some little Barney lovers in

your home, the ActiMates system could
make them very happy indeed.

GIZMO NEWS

Emergency calls
given priority

The FCC recently decided that wire-
less companies must put through all 911
calls placed on wireless phones—even
if the call comes from a nonsubscriber’s
phone. That means that local providers
would have to put through emergency
calls placed outside the caller’s regis-
tered area. It would also require cellular
providers to handle 911 calls made from
phones that have been disconnected due
to nonpayment, as well as from those
that have never been activated, those
whose contacts have expired, and even
those that have been reported stolen.

Before the decision, emergency
centers could decide whether or not to
accept 911 calls from cell phones;
they are now required to accept all
wireless 911 calls. All cellular compa-
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nies are required to put through emer-
gency calls whose signal they pick up.
FCC Chairman William Kennard
issued a statement saying, “Assuring
prompt delivery of emergency 911
calls from whatever source, without
delay, best serves the public interest.”

The December, 1997 decision revis-
es the June 1996 FCC order mandating
that by April 1997 emergency services
had to be able to return calls from cel-
lular phones. The FCC also ordered
that by October 1, 2001 emergency ser-
vices should be able to locate the
source of wireless emergency calls to
within 4]0 feet (125 meters).

The latest ruling did not take into
account situations in which cellular
companies are not able to handle calls
for technological reasons. At this
time, most of the cellular providers
across the country offer analog ser-
vices, but digital systems are becom-
ing available in some areas.

Digital-TV chip
set in the works

Motorola Consumer Group is
working with Samoff Corporation to
develop a chip-set architecture for dig-
ital-TV (DTV) receivers from which
they plan to create a broad-ranging
family of chip sets for DTV products
including inexpensive set-top decoder
boxes and 1080x 1960-pixel high-def-
inition televisions. The chip set will
demodulate an analog signal to a 19-
bit digital bit stream, and it will repro-
duce all of the 18 valid DTV formats
specified by the Grand Alliance.

Those specifications, however, do
not include a blueprint for receiver
architecture, and that is the challenge
faced by Motorola and Samnoff. “Not
everything is there in the standard. And
in the end, the standard specifies a
delivery format, not a means of decod-
ing,” explained Bob Stokes, director of
digital TV operations for Motorola.

The architecture will use either
PowerPC or ColdFire 32-bit CPUs,
which will have to break down the
transport layer bit stream into audio
and video streams. Those will be
directed to MPEG-2 audio and video
decoders. User-interface and data-pre-
sentation features will be provided by
Motorola’s proprietary Scorpion on-
screen graphics processor.

Digital broadcasts are set to begin in
the U.S. in mid-1999. Sample chip sets
are expected to be ready before then.


www.americanradiohistory.com

sually you'd associate the
UGIoboI Positioning System

(GPS) and dead reckoning
with navigating in “unknown” terri-
tory. Therefore, you might wonder
why urban mass-transit buses are
being ouffitted with navigation sys-
tems. After all, city buses don’t
often stray far from their routes
(when they do, the detour is usually
only a block or two), and there is lit-
fle chance they will ever get lost.
However, there is a place for
advanced navigation technolo-
gies in “smart” buses.

Talking Buses. The Americans with
Disabilities Act (ADA) requires spo-
ken announcements concerning
tfransfer points, magjor intersections,
and destination points, as well as
requiring announcing stops along a
bus route for the visually impaired.
While announcements can be pro-
vided by the bus driver, often the
driver—distracted by traffic, collect-
ing fares, and other tasks—fails to
call out stops. The added workload
has also resulted in union-manage-
ment disputes in some locales.
Simple announcement strategies
that use recorded messages help,
but still require initiation and pro-
gramming by the bus driver. Thus,

B St

fransit agencies around the country
are becoming increasingly more
inferested in automated systems
that require minimum driver partici-
pation. The challenge for automat-
ed systems—such as Talking Bus
voice-announcement technology
from Digital Recorders—is knowing
precisely where the bus is located
at all times, so that the right
announcement is made at the right
moment. (Have you ever ridden on
a bus, in which the computer-gener-
ated announcement was off by a
stop or two? That could result in pas-
sengers not familiar with the route
getting off at the wrong stop. which

SERIAL
ASYNCHRONOUS
INTERFACE

SMART
BUSES

Another application for the Global
Positioning System. Melding GPS and
dead-veckoning capabilities with urban

mass-transit systems offers riders a new level
of convenience, while allowing both dispatch-
ers and drivers to perform their duties more

efficiently.
BILL SIURU

in some locales could be up to a
half-mile or so.)

With smart buses, announce-
ments can be triggered automati-
cally by radio-frequency or infrared
optical communication beacons
located along the route as the bus
passes by. Mileage information from
an odometer can be used to inter-
polate distances to pinpoint loca-
tions more accurately. While simple
in concept, that type of system can
be expensite, since many beacons
have to be installed and main-
tained along each bus route. In
addition, if ogbus route is changed,
the beacons will have to be relo-
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Fig. 1. Block diagram of the Andrew Corporation Continuous Positioning System, which uses GPS data
coupled with odometer readings to determine bus location. That information is then fed to a system
containing Talking Bus technology that communicates the whereabouts of the bus to passengers.
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Fig. 2. The much greater accuracy needed for “navigating” buses along urban routes is provided by
Differential GPS. Corrections are determined by constantly computing the location difference
between signals received from the bus and a fixed location.

cated to reflect those changes.

One solution to the problem is to
use an on-board navigation system
much like those now found in cars
and trucks, which relies on a com-
bination of dead-reckoning and
GPS position updates. Dead-reck-
oning systems navigate by deter-
mining the vehicle azimuth and the
distance fraveled. An economical
method of implementing such a
system is to use a fiber-optic gyro-
scope to take inertial measure-
ments of the angular rotation of the
vehicle, while using the vehicle’s
odometer for distance-traveled
measurements. An example of
such a system—the Continuous
Positioning System from the Andrew
Corporation—was recently demon-
strated in Washington, DC by the
Washington Metropolitan  Area
Transit Authority (WMATA).

The Continuous Positioning Sys-
tem (see Fig. 1) uses the AUTOGYRO
Navigator Plus—a fiber-optic gyro-
scope—that is combined withdead-

reckoning capabilities. In the Con-
finuous Positioning System (CPS),
GPS data is used to correct inaccu-
racies, which accumulate with time.
For instance, as tires wear. diame-
ters change; or wheels slip on wet
pavement; or the gyro’s cdlibration
changes with temperature. How-
ever, because basic GPS accura-
cy—within 100 meters (328 feet) 95%
of the time for civilian applications—
is insufficient for automated stop
announcements,

Differential GPS is used. Differential
GPS (DGPS) uses a fixed ground
receiver (whose location is precisely
known), which receives signals from
the same GPS satellites as the
receiver on the bus. (See Fig. 2.)
Since the ground receiver’s location
is precisely known, the difference
between the actual location and
location computed from GPS sig-
nals can be determined to accu-
rately establish the actual iocation
of the vehicle. That correction is
instantaneously transmitted to the
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bus allowing the same correction to
be made at the bus site, so that the
location of the bus can be pinpoint-
ed to within a few feet,

Using both dead reckoning and
GPS overcomes the shortcomings
associated with GPS alone, especial-
ly in urban environments. For exam-
ple. in such areas GPS signals can be
blocked by tall buildings; or the sig-
nals can be reflected off buildings,
leading to erroneous location deter-
minations. Heavy foliage. bridges,
tunnels, and rugged terrain can also
cause problems.When such physical
impediments are present, dead
reckoning provides “smoothing”
location information, which can be
updated once accurate GPS signals
are again available.

In The North-East. The Rochester-
Genesee Regional Transportation
Authority (R-GRTA) in New York
State has also used a similar dead
reckoning and GPS system on ten
of its buses. In the R-GRTA case, the
Next Stop Information System from
the Luminator Company was in-
stalled. The Next Stop Information
System automatically announces
the next stop inside the bus, while a
lighted digital display located in-
side the bus over the windshield
gives visual stop announcements.
As that’s happening. an external
speaker announces the bus route
to passengers waiting to board the
bus when the doors open.
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Fig. 3. The Ann Arbor Transportation Authority uses the Rockwell Advanced Public Transit System
(APTS). which features Automatic Velicle Location (AVL). a Maobile Display Terminal (MDT) with
“smart ke “Smart Curds.” Computer-Aiding Dispatching. automated vehicle component moni-
toring, Computer-Assisted Transfer Management. and more.

Another System. The Ann Arbor
(Michigan) Transportation Authority
(AATA) recently infroduced a new
Advanced Operating System (AOS)
on its buses that goes far beyond
just meeting ADA requirements.
(See Fig. 3.) It is fouted as the first
fully-integrated, public-tfransit com-
munication, operation, and mainte-
nance system in the country. The
AQS includes advanced electronic
technologies like DGPS, Automatic
Vehicle Location (AVL), “Smart”
Cards, Computer-Aided Dispatch-
ing. and automated vehicle-com-
ponent monitoring.

Drivers use the Mobile Display

Terminal’s (MDT) “low work-load”
screen and “smart keys” to operate
al the advanced onboard sys-
tfems—such as the two-way radio—
and fo read and write messages.
AATA buses are equipped with an
800-MHz radio and onboard com-
puters. Voice fransmissions are mini-
mized by using data messages that
report vehicle status, operating con-
dition, and location. During routine
operation, the vehicle sends the
information over a data channel.
For voice communications between
driver and dispatcher, the radio is
switched to a voice channel.

DGPS is a key ingredient of the

wWaany apparicannadinhietans cam

“SMART" CARDS

AQS, so that the Automatic Vehicle
Location System can pinpoint bus
locations to within three to six feet.
Onboard computers store com-
plete route schedules, and DGPS
provides accurate fime to the vehi-
cles. Scheduled times and loca-
tions are compared with actual
locations to determine if the buses
are on time. If a bus is off schedule,
the driver is advised, and if neces-
sary, the onboard computer notifies
the Operation Center.

The AVL system provides visual
displays and audible announce-
ments both inside and outside the
bus. Announcements and displays
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A passenger looks on ¢s the bus driver demonstraies the Mobile Displey Terminal mounied in one of
the vehicles operated by Ann Arbor Transir Authority.

Snah 3 = 3 ) a
Here at the AATA aperation center, the press learns about the array of features offered by the

Rockwell APTS.

include next stop information, stop
requests, current time, and other
messages to keep riders informed.
The AVL system also generates en-
route information, provides location
information for fare collection, and
gives the driver pacing information.

The AOS not only benefits drivers
and dispatchers, but Automated
Passenger Counters in the Rockwell
TransitMaster automatically count
passengers as they board and
leave AATA buses. AATA manage-
ment can then use that information
for planning routes, assessing rider-
ship pafterns, and developing new
services. For fleet managers, the

| i
i L]

T

Viehicle Component Monitoring sys-
fem includes engine sensors that
confinuously monitor oil pressure,
temperature, and so forth. Dis-
crepancies are reported in real-time
to the onboard computer, the
Operations Center, and the Main-
tenance Department. The AOS now
includes acta collection of farebox
cash payments, and in the future
could include cashless fare pay-
ment via “smart cards.”

Riders transferring from one bus to
another during their frips appreciate
Computer-Assisted Transfer Man-
agement. Using the FransitMaster
software, drivers receive transfer

WAMAA arReraartadiohieten,com-

requests that they will encounter in
the next several minutes. The com-
puter at the dispatch center deter-
mines whether requested transfers
are possible and informs the driver
on the TransitMaster display. If a frans-
fer is accepted, the dispatch com-
puter sends a message advising the
driver to wait for the transferring pas-
senger. Eventually riders will be able
to access schedules, as well as other
information in real-time through the
AATA Web-site kiosks during peak
service times, and through public-
access cable television.

Computer-Aided Dispatching by
Trapeze Soffware also benefits riders
by allowing reservations, more flexi-
ble scheduling, and integration of
special services such as paratransit
services for the disabled with fixed
routes. Using Trapeze Software inte-
grated with the TransitMaster Soft-
ware, AOS dllows fiexible routing of
public transit services—more like an
on-demand paratransit—transporta-
tion those with disabilities—service.

If a driver encounters a life-
threatening emergency, the driver
can alert the dispatcher, who can
instantly find the location of the bus
on the digitized map, while calling
the appropriate agency for help.
The system can also be used for
reporting routine, non-life-threaten-
ing situations. For further passenger
and driver safety, AATA’s New Flyer
buses are equipped with a three-
camerq, video-surveillance system.
The system records on videotape
for later playback, and one cam-
era also records audio. Other buses
are equipped with a two-camera
digital system.

Conclusion. Modern buses have
provided increased mobility for a
great number of persons—the visu-
ally and physically challenged, for
instance—who up until just a few
years ago might otherwise have
had no alternative but to depend
on others. With the new generation
of mass transit vehicles and support
systems making possible any num-
ber of commuter-friendly services.
while offering increased coordina-
tion of routing and scheduling,
municipal transit systems hope to
become the conveyance method
of choice for even the most
staunch automobile enthusiast. W


www.americanradiohistory.com

uild a Power-
ine Monitor

CHARLES HANSEN
T here is nothing inherently
wrong with the power nor-
mally delivered by your
local electric utility. Most powerline
disturbances are caused by cus-
fomers, lightning strikes, accidents
involving ufility poles, and the switch-
ing of non-linear or large industrial
loads. In fact, recently released stud-
ies show that transients occurred 62
fimes per month, spikes occurred 51
fimes, voltage fluctuations occurred
62 tfimes, and outages occurred
about once a month. In addition to
unintentional disturbances, the utili-
fies sometimes use scheduled
brownouts or blackoutfs to control
excessive power demands.

Just a quarter cycle of interrupt-
ed power can adversely affect
computer data. At higher voltage
levels, disturbances can damage
electronic eguipment, which is why
surge protection and power-line
monitoring devices have become
SO popular.

Commercially available power-
line monitors can cost upwards of
several thousand dollars. But you
needn’t burst your budget to pur-
chase equipment to keep an eye
on your power line. The budget
Power-Line Monitor described in this
article—which is designed to de-
tect power outages, sags, surges,
and spikes—can be built at a cost
of less than $50 (plus enclosure). The
unif, which was fested with refer-
ence fo the IEEE/ANS! C6.41 Guide
On Surge Voltages In Low-Voltage
AC Circuits, also detects harmonic
distortion, although not with the
required 5% or better accuracy of
commercial equipment.

Description. The unit plugs info the
AC outlet that is to be monitored. It
has five levels of detection, listed
below. The design prevents false
indications for any voltage excur-

If you are a computer

owner, a hi-fi or video enthusiast, or use
other sensitive electronic equipment, you are
undoubtedly concerned about the quality of the
electric power available in your home.

sion within the normal utility range
of 112 to 123 voits AC,

* Harmonic Distortion is line har-
monics exceeding 25%.

» Outage is less than 100 Vg for

50 milliseconds or more.

* Sag is less than 105 Vs for 0.5
seconds or more.

* Surge is greater than 127 Viys
for 0.5 seconds or more. An
inverse time curve is provided
such that the higher the surge
voltage, the faster the indicao-
tion occurs.

» Spike is greafer than 140 Viq, OF
200-volt peak for 50 microsec-
onds or more.

When any of those disturbances
occur, the event is stored in a latch
that then drives one of the five LED
indicators.

wwnana aaricanpadinhieton, ~com

To maintain the latched data in
the event of a power outage, the
unit has a 9-volt backup battery,
which can retain the data for sever-
al days if necessary. The Power-Line
Monitor is also designed to interface
with the Budget Frequency/Events
Counter described in the May 1990
issue of Popular Electronics. That
device allows you to count the num-
ber of times any one of the above
disturbances occurs. The count-out-
put can then be sent to any system
that is capable of an alarm-initiated
power-down sequence or data log-
ging operation.

The unit has four switches: HARMON-
IC DISTORTION TEST, OVERVOLTAGE (OV) TEST,
RESET, and COUNT OUTPUT, The HARMONIC
DISTORTION TEST switch (S1) allows you to
fest the distortion detector without
injecting any harmonics. The Over-
VOLTAGE TEST switch (52) allows you to

so1u009|3 Jeindod ‘8661 jLdy
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check the two overvoltage ranges
at normal 117-volt AC powerline
voltage. The RreseT switch (53) clears
any data latched in the monitor, and
the count outrut switch (S84) allows
you to select the event to be direct-
ed to the counter output.

Theory of Operation. Figure 1 is a
schematic diagram of the Power
Line Monitor. The unit's operational
power is derived from the AC line by
way of fransformer T2, a 12.6-volt,
300-mA. step-down power trans-
former. The reduced AC-voltage
output by the transformer is applied
to a fullwave, bridge-rectifier cir-
cuit—comprised of D10-D13—pro-
ducing a pulsating DC output that is
then filtered by C15 (a 1000-pF, 35-
volt, electrolytic capacitor) to pro-
vide a relatively ripple-free power
source. That filtered voltage is then
applied to a 12-volt, 1-amp regulo-
tor (IC7) to stabilize the supply voit-
age. A light-emitting diode (LED®) is
the POWER-ON indicator, while capac-
itor C16 is used to improve regulator
response during transients.

During normal operation, the
main (operational) power source is
fed through D14 and is used fo
power all circuit elements including
those that are connected to Vgar
However, when the main power
fails, power from the backup bat-
tery (B1) is fed through D15 to the
Vgarr terminal, and from there it is
distributed to the connected circuit
components. The backup battery
can be either a standard or a
rechargeable NiCd battery. if a
NiCd is used for B1, RS0 should be
included in circuit to replenish B1 (at
a 7-mA charge rate) during normail
operation. Warning: If, on the other
hand, a non-rechargeable battery
is used for B1, RS0 should be omitted
from the circuit. The charge current
could cause hazardous overheat-
ing in a standard battery.

To monitor the voltage across the
power line, the line voltage is
applied to a second transformer, T1
(another 12.6-volt, 300-mA unit). The
output of T1 is, as before, full-wave
rectified—this time by D1-D4. That
configuration allows the circuit to
detect disturbances during either
half of the AC cycle. Using separate
transformers in the power and
detection circuits allows the detec-
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-36.00

-54.00

—72.00

-90.00
1 120
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-90.0

-180.0

-270.0

-360.0
300
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Fig. 2. The circuit also contains a noich filter that’s built around IC1-a ('ls of an LM324 quad op-
amp). Shown here is a plot of the filter’s response.

tion transformer (T1) to be lightly
loaded. Because of that, no R-C fil-
ters are connected to the output of
T1. Doing otherwise would only slow
down or prevent the detection of
power-line spikes.

Harmonic Distortion Detector. A
voltage derived from a voltage-
divider network, consisting of R2
and R3. is applied to the harmonic
distortion detector (built around
IC1-a and IC1-d, '/ of an LM324
quad op-amp). The DISTORTION TEST
switch (81, a normally-open push-
button unit), when depressed, con-
nects R1 in parallel with R2, thereby
increasing the voltage applied to
the non-inverting input of IC1-a.
Pressing S1 triggers the distortion
fault output for test purposes. To
detect harmonic distortion of 5% or
less, commercial units use a har-
monic distortion detector based on
a fourth-order or higher band-
reject (notch). high-Q filter that's
centered at, and perhaps phase-
locked to, the 60-Hz fundamental.
There are a number of limitations
on our circuit design that make such
precision impractical—not the least
of which is cost! Since we are full-
wave rectifying the line voltage, the
stop-oand frequency must be
moved to 120 Hz, which is a funda-
mental of the rectified 60-Hz, AC line
voltage. Unfortunately, since diodes
are non-linear components, the rec-
tification process itself adds some
higher-order harmonics that are not
present in the AC wave as received
from the power company. The re-

sponse of the iron core in trans-
former T1 is also non-linear, adding its
own share of odd harmonics—
mainly the third harmonic— espe-
cially at higher voltages when the
transformer gets closer to saturation.

With those limitations in mind,
and in order to avoid very stable
and very ftight tolerance parts
(expensive 1% capacitors and 0.1%
resistors), our design uses a low-Q,
second-order, notch filter, which
can tolerate some wider parts tol-
erances in the filter design. The cir-
cuit was tested with 10% variations
of the capacitors and resistors.
While the center frequency varied
+11 Hz, and the gain varied from
-36 to -46 dB. all of those variations
still allow a 20% difference in the fil-
ter output voltage between the 60-
Hz fundamental and the 180-Hz
third harmonic. That’s sufficient to
detect a 25% distortion level.

Integrated circuit IC1-a is used as
a notch filter, whose frequency-
determining network is comprised
of components R4-R7 and C1-C3.
Potentiometer RS allows some
adjustment in the Q of the circuit fo
obtain the best performance. The
gain of the filter at the 120-Hz recti-
fied frequency is much less than the
gain for lower or higher frequen-
cies. When any harmonics occur
on the AC line, the filter's oufput
voltage increases. Figure 2 shows a
piot of the filter response (with nom-
inal part values).

The filter is followed by a iow-
pass, peak-hold circuit, which rolls
off the high-frequency response of
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the detector. That’'s necessary to
avoid triggering the circuit on
spikes, and because the LM324 op-
amp is not a very good high-fre-
quency amplifier. The output of the
filter is applied to C4 through R8
and D5. Resistor R is used to dis-
charge C4 when the distortion falls
below the detection limit.

Op-amp IC1-d is used as a com-
parator. Since the harmonic filter cir-
cuit is sensitive to both harmonics
and the AC line-voltage amplitude,
the comparator is referenced to
the filtered, unregulated DC volt-
age across C15. Thus, when the AC
line voltage varies, the reference at
pin 12 of IC1-d varies in direct pro-
portion, allowing the detector to be
sensitive only to the harmonic con-
tent of the waveform. When the
voltage across C4 at pin 13 of IC1-d
increases above the reference set
at pin 12 by potentiometer R11, the
output of IC1-d goes low. Resistor
R10 prevents the reference voltage
from being adjusted above the
+12-volt DC supply rail. which could
damage the op-amp.

When IC1-d goes low, Cé begins
to charge through R12. After about
1.5 seconds, the voltage across Cé
reaches the low input threshold of
IC2-d ('/aof a NAND Schmitt trigger),
forcing its output high, which in turn
causes the output of IC2-c fo go
low. Gates IC2-d and IC2-c, which
are configured as an R-S flip-flop,
are powered from the Vg supply,
allowing the flip-flop fo retain data
indicating that harmonic-distortion
has occurred even during a com-
plete power failure. Capacitor C7 is
included in the circuit to decouple
noise spikes from the power supply
in order to prevent false latching
when the circuit switches from the
normal +12-voit DC source to the
Vparr sOurce or during power-up.

Schmitt-frigger gates are used
after all the time-delay capacitors
in the Power-Line Monitor because
of the slowly rising capacitor volt-
age. A normal CMOS gate requires
a minimum rise fime of 510 15 ps to
prevent its operating in the active
region. Long rise or fall times on the
inputs to non-Schmitt triggers can
cause increased power dissipation,
which could exceed the device
capability.

Since the output of IC2 (like

PARTS LIST FOR THE POWER-LINE MONITOR

SEMICONDUCTORS

IC1—LM324 quad op-amp. integrated
circuit

IC2—4093 quad NAND Schmitt. integrated
circuit

IC3—40)73 triple 3-input AND-gate. inte-
grated circuit

IC4—LM339 quad comparator, integrat-
ed circuit

IC5—40106 hex, inverting, Schmitt trig-
ger, integrated circuit

1C6—4043 quad NOR R-S latch, integrated
circuit

IC7—7812 12-volt, | -amp voltage regula-
tor, integrated circuit

QI—2N2907A general-purpose PNP sili-
con transistor

Q2-Q5—2N2222A general-purpose NPN
silicon transistor

D1-D9, D14, DI5—IN4148 general-pur-
pose silicon diode

D10-D13—I1N4003 t-amp, 200-PIV sili-
con rectifier diode

D16—IN751or IN4733, 5.1-volt, 1-watt,
Zener diode

LEDI--LED3—Yellow T-1-% light-
emitting diode

LED4, LEDS—Red T-1-% light-emit-
ting diode

LED6—Green T-1-3%: light-emitting
diode

RESISTORS

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

R1, R41—6800-ohm, 's-watt. 5% carbon

R2—8250-ohm

R3. R4—4990-ohm

RS, R48—1000-ohm, 15-turn trimmer
potentiometer

R6—27,400-ohm

R7—5360-ohm

R8—100-ohm, 's-watt, 5% carbon

RY, R43—1.8-megohm, 'fi-watt, 5%
carbon

R10—12,400-ohm

R11—10,000-ohm, {S5-turn trimmer
potentiometer

R12, R22, R26—150,000-ohm, '/i-watt,

most CMQOS ICs) is limited to 1 mA,
it cannot directly turn on an LED.
Therefore, transistor Q1 is included
in the circuit to amplify the low-
level output of IC2-c to drive LEDI
(the HARMONIC DISTORTION indicator).
Resistor R35 limits LED1's current to
the optimum value. Gate IC2-q,
which is configured as an inverter, is
used fo invert the low output of IC1-
d to provide a logic-high output,
which is fed tO COUNT SELECT switch $4
(more on that later). There is one
additional input to IC2-d pin 13,

5% carbon

R13, R42—10,000-ohm, ‘/i-watt, 5%
carbon

R14, R24—100,000-ohm, '4-watt, 5%
ciarbon

R15, R28, R30-R34, R40, R44, R45—
33.000-ohm, 'fi-watt, 5% carbon

R 16—10.000-ohm

R17—7500-ohm

R18—287-ohm

R19—1000-ohm

R20—499-ohm

R21—4220-ohm

R23, R25, R29, R35-R39. R46—1000-
ohm, 'L-watt, 5% carbon

R27—15,000-chm, 'A-watt, 56 carbon

R47—750-ohm, '/i-watt, 5% carbon

R49—1500-ohm

R50—4700-ohm, 'fi-watt, 5% carbon
(see text)

CAPACITORS

Cl, C2—0.1-pF, plastic film

C3—0.22-pF. plastic film

C4—1-pF, 35-WVDC, tantalum

Cs, C7, C8, C16—0.1-pF, ceramic disc

C6, C14—10-pF, 25-WVDC, tantalum

C9—0.47-pF, plastic film

C10, C11—4.7-pF, 35-WVDC, tantalum

C12—0.047-p.F, plastic film

C13—0.001-uF, ceramic disc

C15—1000-pF, 35-WVDC, aluminum
clectrolytic

ADDITIONAL PARTS AND MATERIALS

Fl—1-amp fuse

J1—RCA phone jack

S 1-S3—Normally-open momentary-
contact, pushbutton switch

S4—SP6P rotary switch

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

B 1—9-volt transistor radio battery

PL {—3-conductor AC line cord with
molded plug

Printed-circuit materials, battery connector,
battery holder, fuse holder, wire solder
hardware, erc.

which comes from the outage-
detector circuit. Since harmonic
detector IC1-d is not powered from
the +Vgar supply. C6 inadvertently
charges during an outage when
IC1 loses its power source. To pre-
vent that from happening. the
logic-high output of IC5-d during
an outage is applied to C6 through
R13 and Dé 1o keep it discharged.
(Only the CMOS logic circuits and
their various input RC time delays
are backed up by Vpan to maxi-
mize the battery life.)
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Voltage Detection Circuits. A volt-
age-divider network, consisting of
R16 through R21, sets the four volt-
age detection levels. The ov TesT
switch (82) is connected across R17
to shift the two overvoltage ranges
(surge and spike) so that they
respond to normal 117-voit AC line
voltage. (The undervoltage ranges
can be tested by unplugging the
Line-Voltage Monitor.) Level-sensing
circuitry, comprised of IC4-a through
IC4-d (an LM339 gquad compara-
tor), compares a cdlibrated voltage
reference—derived from a voltage
divider network (R48 and R49), Zener
diode D16, and the +12-volt DC sup-
ply—to the sensed voltage. Resistor
R47 supplies about 10mA of current
to D16, ensuring that its voltage
remains stable even for low AC-line
voltages. Capacitor C13, which is
connected between pins 7 and 12
of IC4, is used to decouple high-fre-
quency noise from the reference to
prevent false indications.

The outage detection circuitry is
built around 1C4-d. With normal AC
line voltage, the output of IC4-d
(pin 13) goes low, providing a dis-
charge path for C9 through R23
every half-cycle. If the AC line
drops below 100 volts rms, the peak
voltage at IC4-d pin 10 dips below
the reference established at pin 11.
That dip causes the output of IC4-d
to go high, dllowing C9 to charge
through R22 and R23. When the
voltage across C9 reaches the
threshold of Schmitt inverter IC5-e
(after 80 ms), its output switches
low, causing the output of IC5-d to
go high. That high is applied to the
so input of IC6é (a 4043 quad RS
latch) at pin 4. That causes the ao
(pin 2) output of IC6 to go high.The
high output of ICé at pin 2 is
applied to the base of transistor
Q2, causing it fo turn on. With Q2
turned on, the cathode of LED2
(the outace indicator) is connected
to ground, causing it to turn on.
Capacitor C8 is used to decouple
noise from the supply input of IC6 to
prevent false latching. )

The sag detector, built around
IC4-a. operates in the same man-
ner as the outage detector. In the
sag detector, C10 is prevented
from charging as long as the AC
line remains above 105 volts rms. If
the voltage should drop below that

level, C10 begins charging through
R24 and R25. After 0.5 seconds, the
charge on C10 is sufficient to cause
the output of IC5-b to go low. That
low is applied to the input of IC5-c,
causing its output to go high. The
high output of IC5-c, which is
applied to the si input of IC6 at pin
6, causes IC6’s a1 output at pin 9 to
go high. That high is delivered to
the base of transistor Q3. causing it
to turn on, grounding the cathode
of LED3 (the sac indicator), thereby
causing it to light.

Next we come to the surge
detector, which is built around IC4-c.
During normal voltage levels, IC4-c
remains off and C11 is held dis-
charged via R26. Under those con-
ditions, the input to IC5-f is held high
By Vgarr Via R26. If the AC-line volt-
age rises above 127 volts, IC4-c turns
on for part of each AC half-cycle,
causing C11 to charge through R27.
For the remaining part of the half
cycle, when IC4-c is off, C11 dis-
charges through R26. The values of
R26 and R27 are chosen to produce
an inverse time delay. At the 127-volt
AC threshold, IC4-c is turned on only
briefly at the peak of each AC half-
cycle. The time required to charge
C11 is relatively long (about 0.5 sec-
onds). As the line voltage increases,
IC4-c turns on for a proportionally
greater portion of each half-cycle,
causing C11 to charge faster. When
the valtage across C11 reaches the
low threshold of IC5-f, the output of
IC5-f goes high, forcing pin 1 of IC3-
a (/s of a 4073 triple 3-input AND
gate) high. Two additional condi-
tions are needed at U3-a. If there is
no outage, there will be a high at
pin 2 of IC3-a. With the power supply
at +12 volts DC, there will be a high
at IC3-a pin 8. That causes the out-
put of IC3-a to go high. feeding a
high to the s2 input of latch IC6.That,
in turn, causes a high to be applied
to the base of transistor Q4, causing
it fo turn on grounding the cathode
of LED4, and thereby lighting the
SURGE indicator.

The two additional inputs at IC3-
a and IC3-c are required for proper
operation during and following a
power outage. When AC power is
lost, the Zener reference voltage
drops before the +12 volits DC
power supply reaches zero, since it
is not backed up by battery power.
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(The 10-mA Zener current would
rapidly deplete the 9-volt DC bat-
tery.) The low reference voltage at
detectors IC4-b and IC4-c could
cause the LM339 fo turn on during
power-down and latch a spike or
surge indication into IC6 when
none actually exists, For that rea-
son, IC3-a and IC3-c are inhibited
by the logic low from IC5-e during
the power failure. Schmitt trigger
IC5-d performs a similar function to
inhibit the harmonic distortion cir-
cuit as described earlier.

Conversely, when AC power is first
applied. the voltage across the
divider network (R16-R21) is detect-
ed immediately. However, because
the power supply has not yet been
established (because C15 must first
be charged). the reference
derived from IC7 is initially below
the required value. That makes the
normal AC voltage appear to the
circuit as an overvoltage condition.
To avoid latching a false (surge or
spike) data, one input of both IC3-a
and IC3-c is fied to the output of a
three-second power-up timer that’s
buitt around IC1-b.

To accomplish its task, IC1-b pro-
vides a low logic-level inhibit until
the 12-volt power supply has stabi-
lized. When power is first applied or
restored to the circuit, C14 must first
charge through R40 until the volt-
age at IC1-b pin 5 exceeds that at
pin 6. When C14 is sufficiently
charged. the output of IC1-b
switches high, enabling IC3-a and
IC3-c. That allows sufficient time for
the Zener reference to stabilize, and
for C11 and C12 to discharge if a
fault existed previously. Resistor R43
provides positive feedback to IC1-b
to ensure a clean logic transition
(much like a Schmitt gate) to pre-
vent excess dissipation in IC3-a, IC3-
c and ICé. That positive feedback
(hysteresis) is necessary since the
LM324 is not very fast when used as
a comparator. Resistor R44 assures a
low logic level when IC1 has no
power.

The outeut ENABLE terminal (pin &)
of ICé is also inhibited when power
is lost, turning off the current which
would flow from any latched ICé
outputs into the base of driver fran-
sistors Q2-Q5. That maximizes bat-
tery life during an outage. LED]
and Q1 will not draw any battery
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power since they sink current only
from the +12 volts DC supply. Diode
D9 clamps IC1-b pin 5 to the +12
volts DC bus to rapidly discharge
C14 when power is lost.

The spike detector. built around
IC4-b, is used to detect line anom-
alies (disturbance, oscillation or
harmonic) that exceed 140 volts
rms or 200 volts peak during either
half (positive or negative) of the AC
cycle. When an abnormality is
detected, IC4-b turns on, causing
C12 to charge through R29 (in 50
ms). Once a spike is captured, it is
kept for the time required to dis-
charge C12 through R28 and R29
(about 1.5 milliseconds). allowing
plenty of time for the Ilatch to
respond but less than one 60 Hz
half-cycle (8.33 ms). That permits
the circuit to reset and respond to
spikes that occur during every AC

in case external shorts or voltages
are inadvertently connected to J1.
Resistor R14 keeps the output of IC3-
b low when the switch is operated
and the input is open between
switch wipers.” That prevents false
counts at J1.

The latched data can be erased
by pressing reset switch S3. Pressing
S3 places a high on the four r (reset)
inputs to IC6, while at the same time
(via IC2-b) placing a low on the
reset input (pin 8) of the IC2-¢/IC2-d
flip-flop.

Part Substitutions. Note that the
circuit cdlls for 1% metal-film resistors
for R2—R4, R6, R7, R10, R16—R21,
and R49. Low-tolerance resistors
assure the most accurate detection
of the disturbances. However, it is
not always easy to obtain precision
resistors in small quantities, so 5%

12K
mﬁ : B
R17 7.5K
RIE T70-ohm.
R19 1K
T : ; Sit-ohm
R21 422K 43K
B i 15K

All original resistors are 'A-watt, 1% metal-film units
All substitute resistors are 'Li-watt, 5% carbon units

cycle.The low at the input to IC5-a
causes a high at the s3 input to
latch IC6 via IC3-c. That latched
signal turns on transistor Q5, thereby
lighting the spike indicator (LEDS).

Note: Because of the difference
in time delays, it's possible to regis-
ter a brief outage (less than 3
cycles) without a sag indication
(which happened while testing the
prototype during thunderstorm
activity). Similarly, it is possible to
detect a spike without a surge indi-
cation occurring.

Any one of the five event detec-
tors can be switched by $4 to the
count output buffer (IC3-b) and on
to connector J1. Components D7,
D8. and R15 provide output protec-
tion for IC3-c, preventing damage

carbon-film resistors, which perform
adequately, can be used. Listing 1
gives the resistor number along with
its original 1% values and their 5%
substitutes. To use 5% resistors, take
the substitute value and, using an
ohmmeter, select the 5% resistor
that’s closest in value to the original
1% resistor. The only problem with
using carbon resistors, even select-
ed ones, is that they’ll degrade over
time, losing up to 15% of their initial
value over severdl years of use. They
are also more sensitive to humidity,
and higher temperatures affect
their value as well. That makes more
frequent calibration necessary.

if you cannot find a 40106 hex
Schmitt inverter, the 4584 can be
used. However, it has a lower hys-
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teresis range, which may shorten
the time delays from their design
value. If you want to change any of
the time delays. do not increase
the timing resistor above 220k. At
that point, the leakage resistance
of the capacitors and the input
current of the CMOS gates can
conspire to prevent the capacitor
from charging.

Note: The unused section of IC1
(IC1-c, not shown) should be termi-
nated as a grounded-input, voltage
follower: e.g., the inverting input (at
pin 9) connected to the output (pin
8). and the non-inverting input (pin
10) fied to ground. In any circuit
design, all inputs of unused IC sec-
tions should always be properly
terminated to prevent oscillation,
which could damage the IC or pro-
duce undesirable effects. However,
if you want to experiment with the
remaining section (IC1-c) to make
a fourth-order filter increasing the
sensitivity of the harmonic distortion
detector, the track from pin 10 to
ground can be cutf, giving you
access to pin 10 and pin 8.

Construction. Although the proto-
type was built on perfboard, a print-
ed-circuit template is provided in
Fig. 3 for those who prefer to go that
route. Figure 4 shows the parts-
placement and wiring diagram for
the AC-Line Monitor’s printed-circuit
board. Use an enclosure of sufficient
size to accommodate the printed-
circuit board (or perfboard) and all
chassis-mounted components. For
safety, use a 3-conductor AC line
cord. Connect the black (hot) wire
of the line cord to the input side of
the fuse holder and the white wire
to the board’s AC input. Connect
the other end of the fuse holder to
the board through a short length of
insulated AWG-22 wire. If you use a
metal chassis, ground the green
wire of the line cord to the chassis.
In keeping with good assembly
practice, install the least sensitive
components first, followed by the
more sensitive parts. All six board
mounting holes have sufficient
clearance for a 6-32 screw with a
flat washer; however, be sure metal
hardware does not come into con-
tact with any of the board’s cop-
per traces. Install the transformers,
IC sockets, the AC line cord, switch-
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Fig. 3. Although the author’s prototype of the Power-Line Monitor was built on perfboard, the
author provided a printed-circuit template (shown here) for those who prefer to go that route.

es, and jack first. Next, install the
nine on-board jumpers. (If you use
the wire-wrap technigque to assem-
ble the circuit, use 27 AWG wire for
the +12 volt DC, ground, and LED
output circuits. For hand wiring, use
24 AWG or larger wire.) Install the
passive parts (resistors and capaci-
tors) first. Before installing the vari-
able resistors, preset their wipers to
mid-position with an ohmmeter to

make calibration easier later.

Use insulated hookup wire to
connect the four switches to the
points indicated in the parts place-
ment diagram (or schematic dia-
gram if you are not using the foil
pattern provided). Install the three
long insulated wire jumpers as indi-
cated in Fig. 4. Be sure to leave
room to install the remaining parts
later. Finally, install the diodes and

WAV ameticeatadiehistary . com

12.6-volt transformers.

Checkout and Calibration. At this
point, it is a good idea to test the
power supply before instaling the
transistors and ICs. To test the Power-
Line Monitor, first install a 1-amp fuse
in the unit’s fuse holder, and plug in
the unit’'s line cord. The POWER-ON
indicator (LED6) shouid light. The rec-
fified voltage at both diode bridges
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Fig. 4. Here is the parts-placement and wiring diagram for the AC-Line Monitor’s printed-circuit
board. It is recommended that the ICs be socketed. Note that the printed-circuit layout calls for sev-
eral jumper connections, some of which follow enigmatic routes.

WWAAM akaenieaniadiahigstary com


www.americanradiohistory.com

(D1-D4 and D10-D13) should be
about 18 volts DC. The output of IC7
should be +12 volts. Adjust R11 so
that the reference voltage applied
to pin 12 of IC1-d is 6.1 volts DC.

Then adjust R48 so that the refer-
ence applied to IC4 (at pins 5, 7. 9.
and 11) is 4.2 volts. Install the battery
(B1) and measure the voltage at the
Vgarr Point—it should be 11.5 volts,
Check that the voltage atf the bat-
tery terminals is @ volts DC to be sure
D15 isn‘t shorted. (if you are using a
rechargeable battery, the battery
voltage will be higher because of
the charge current through R50.) Pull
the plug. removing AC power from
the circuit, and re-measure the volt-
age at Vgar. The voltage should now
be about 8.5 volts DC. Remove the
battery, discharge C15, and install
the fransistors followed by the ICs.

Follow all proper anfi-static pre-
cautions when handling the CMOS
components. Note that transistors
from some vendors may not follow
the standard EBC lead arrange-
ment. Be sure to check the data
sheet to ensure the leads are prop-
erly connected. With the Power-
Line Monitor fully assembled, it is
fime to calibrate and test the unit.
Cadlibrating the harmonic detector
requires a clean AC-line waveform.
A clean AC-line waveform can eas-
ity be obtained on a cool weekend
when industry and air-conditioner
activity is at a minimum.

With the unit plugged in, press
the REeseT switch to clear any
latched data. Connect a digital
voltmeter across C4 and adjust RS
for the lowest voitage across C4.
That assures that the filter circuit @
is maximized. Setting potentiome-
ter R11 is accomplished with the
aid of an oscilloscope. Hook the
scope between IC1-d pin 14 and
R12. Adjust R11 so that the output of
IC1-d is just beginning to show faint
negative-going spikes. If. on the
other hand. you do not have
access to a scope, there is a sec-
ond method that can be used to
accomplish that task. In the alterna-
tive method, simply adjust R11
counterclockwise until LED1 lights.
Then adjust R11 clockwise (a quar-
ter-turn at a time) while operating
the ReseT switch until LED1 stays off. At
that point, add another quarter turn
clockwise. Press and hold the HARr-

MONIC TEST switch, After a 1.5-second
delay, LED1 should light. Press the
RESET switch—the indicator should
go out,

Cdlibrating the voltage detec-
tors is most easily accomplished
with a 0-150-volt autotransformer
(better known as a Variac).
However, similar results can also be
accomplished using a power rheo-
stat or variabie resistor connected
in series with the AC line. Caution: If
you use a series resistor, remember
that the metal parts will be con-
ducting AC. Unless great care is
taken, under these circumstances,
you could receive a dangerous
shock.

Adijust the autotransformer or
resistor so that the AC voltage at
the input to the transformers is
exactly 105 volts rms. Next, slowly
adjust R48 counterclockwise until
the saG indicator lights. Then slowly
adjust R48 in the clockwise direc-
fion while pressing the Reser switch
until the sac indicator stays off.
Recheck that the sag voltage
detection point is at 105 volts AC.
Next decrease the autotransformer
or resistor until the outace indicator
lights. The voltage should be 100
volts rms. If you are using a auto-
fransformer for calibration, increase
the AC voltage to 127 volts, and
check the surge detection point.
Next increase the voltage to 140
volts AC and check the spike cali-
bration point. Caution: Since you
are at the upper limit of the trans-
former’s voltage capability, do not
leave the high voltage on for any
longer than necessary to check the
cdalibration. Keeping the power on
could cause damage to the frans-
formers. Finally, go back and re-
check the harmonic-distortion set-
fing by varying the autotransformer
output over a 100- to 140-volt range
1o be sure no false output occurs.

All points should be within 1 volf
of their nominal values with 1% resis-
tors, but may vary somewhat if 5%
resistors were used. The most impor-
tant point for calibration is the sag
point. Press the reser switch and all
of the LEDs should go off. Press and
hold the ov TesT switch. The spike indi-
cator should light, followed by the
SURGE indicator after the fime delay
elapses.

Use. To use the Power-Line Monitor,

_\waany amoriceanrcadiohietary ~cam

simply plug it into the ouflet that
you want to monitor for power
guality. When not in use, disconnect
the Power-Line Monitor’s battery fo
prevent it from discharging. Upon
removing the unit’s line cord from
the outlet, the Power-Line Monitor
may give a spike indication, That
spike is caused by interrupting the
primary current, resulting in a col-
lapse of the magnetic flux in the
core, That collapse induces a high-
voltage transient in the secondary
winding. The voltage spike is also a
graphic illustration of what hap-
pens on a larger scale when a
power-ine transient occurs. |

“According to our computer, Captain, we should
be able to smash right through that chunk of
icel”

WINDOWS 95

—One Step at a Time

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

To order Book BP399 send $8.99 plus $3.00 for
shipping in the U.S. and Canada only to
Electronics Technology Today Inc., P.O. Box
240, Massapequa Park, NY 11762-0240. Payment
in U.S. funds by U.S. bank check or International
Money Order. Please allow 6-8 weeks for delivery.

Free Best Seller! write:

Consumer Information Catalog
Dept. BEST, Pueblo, CO 81009
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Build The

BusyBody

.

With this easy-to-build circuit get all of the convenience
provided by the phone company’s automated
redialing system without the expense
ANTHONY J. CARISTI

ave you been getting a
H lot of busy signals late-

ly? It can be very frus-
frating when you are trying to get
through to the same number that
everyone else is trying to reach. Of
course, you can always pay the
telephone company to keep trying
the number for you by using their
“*66" feature, at about 75 cents a
pop. However, you can get the
same service with BusyBody without
incurring extra charges on your tele-
phone bill.

BusyBody contains automatic
dialing circuitry that can access the
number you are frying to reach,
even when dialing outside your local
calling area. This easy-to-build circuit
derives its operating power from the
telephone ling, so don’t worry about
replacing batteries or loss of power
during AC power failures. The circuit
contains a speaker that allows you
to monitor line status.

If after dialing a number, you hear
a busy signal in the unit’s self-con-
tained speaker, you set the circuit to
automatic redial. At that point,

BusyBody takes conftrol, continuing
to dial out over and over again at
about four times a minute. Then
when you hear a ring signal in the
speaker, you simply pick up the tele-
phone handset and wait for the
party at the other end to answer the
phone. What could be simpler?
Because BusyBody has no ad-
verse affect on normal telephone
operation, it remains connected to
the telephone line so that it is always
ready for use. When the circuit is not
in use, it can be placed in the stana-
by mode (with the press of a switch)
until needed. Once it is placed in
operation, an LED provides a visual
indication that the circuit has made
connection to the phone line.

How It Works. A schematic dia-
gram of the BusyBody is shown in
Fig. 1. The circuit—built around six
ICs. four transistors, nine diodes, and
an LED—is always connected to
the phone line and remains in the
standby mode unless activated by
the user. Diodes D1 through D4 (four
1N4004 1-amp, 400-PIV. rectifier
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diodes) form a full-wave bridge
rectifier. That circuit is connected
across the telephone line through a
pair of isolation resistors, R1 and R2.
Using the diode bridge negates the
requirement to observe telephone
line polarity when connecting the
circuit to the line. A varistor (R16) is
included in the circuit to protect
BusyBody from voltage transients
that may appear across the tele-
phone line.

In the BusyBody circuit, IC1-a and
IC1-b (half of a 4001 guad 2-input
NOR gate) are configured as a set-
reset, bistable multivibrator (RS flip-
flop). The two outputs of the flip-flop
at pins 3 and 4 are adlways comple-
mentary (opposite) to each other.
Pressing S1 (off) puts the circuit in
the standby mode. Placing
BusyBody in the standby mode
causes pin 3 of IC1-a to go high and
pin 4 of IC1-b to go low.

The high output of IC1-ais fed to
pin 15 of IC3 (a 4017 decade
counter/ divider), which has ten
decoded outputs, only one of
which can be high at a time. The
high output of IC1-a puts IC3 in the
reset condition, so all of its outputs
(except the zero output which is not
used in this application) are low.

At the same time, the low out-
put of IC1-b is fed along two paths.
In one path, the output of IC1-b at
pin 4 is applied to the reset (rs)
input of IC2—an LMC555 CMOS
oscillator/ timer that is configured
for astable operation—inhibiting its
operation. In the other path, the
output of IC1-b is fed to pin 12 of
IC4—a 4053 triple, two-channel,
analog multiplexer/ demultiplexer,
which, in this application, functions
as three separate SPDT switches.

Since IC3 is in the reset condi-
fion, no control signal is sent to IC4,
so its pin 4 and pin 14 outputs are
open. The open pin 4 output of IC4
keeps Q3 (a BS250 P-channel FET)
turned off, thus no operating power
is delivered to IC6. Pin 14 of IC4,
which connects to the gate of Q2
(a BS107 N-channel FET). is also
open, holding Q2 in the cutoff con-
dition. With Q2 cutoff, no gate sig-
nal is applied to the base of Ql,
keeping Q1 cutoff as well. That
causes LED1 to remain dark and pre-
vents operating power from being
sent to IC5 (a PCD3310APN DTMF
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telephone dialer made by Philips
Semiconductors).

When S2 is pressed, the outputs of
the bistakble multivibrator (C1-a/IC1-
b) are toggled to their complemen-
tary logic states; ie., the low output
of IC1-b goes high, and the high
output of IC-a toggles low. The high
output of IC1-b at pin 4 is fed to the
active-low reset terminal of IC2 at
pin 4, allowing it to oscillate. At the
same fime, the low output of IC1-ais
applied to pin 15 of IC3, dllowing it
to count the pulses produced by
IC2. When the count reaches 9, pin

11of IC3 goes high. That high is
applied to pins 9 and 11 of IC4,
causing pin 14 to go high and pin 4
to be pulled to ground.

The high output of IC4 at pin 14
causes Q2 to turn on, puling the
base of Q1 to ground potential,
which causes it to conduct. With Q1
turned on, a series network (com-
posed of R3, LED 1, and D7) is con-
nected across the telephone line,
producing a dial tone.

Tuming on Q1 also causes LEDI1
to light—providing a visual indicao-
tion that the circuit has successfully

accessed the telephone line—while
at the same time causing capacitor
C2 to begin charging. The charge
on C2 is limited to about 5 volts by
Zener diode D7. The C2/D7 combi-
nation provides a regulated power
source that is used to operate |C5,
which contains a 3.579-MHz crystal
oscillator that generates the pre-
cision DTMF (TouchTone) signals that
are required by the telephone
network.

At the same time, the high output
of IC4 atf pin 14 is applied to pin 18
of IC5, thereby enabling the IC.
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Fig. I. BusyBody—built around six integrated circuits, four transistors, nine diodes, and an LED—
is always connected 1o the phone line and remains in the standby mode unless activated by the user.
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Enabling IC5 allows a telephone
number to be entered (dialed) via
the connected keypad. Pressing
any key of the keypad shorts a col-
umn to a row, causing IC5 to pro-
duce a signal that is unigue to that
row/column combination.The signal

to count. When IC3 pin 11 goes low
at the zero count, the circuit recon-
nects to the telephone line as
before, obtaining a new dial tone.
With the circuit set for automatic
redial, when IC3 reaches a count of
2, pin 4 goes high, transmitting a

i: 3-7/16 INCHES —l

Fig. 2. BusyBody was assembled on a single-sided, printed-circuit board, measuring 3-71, by 23/,
inches. A template of that printed-circuit layout is shown here full-size.

generated by pressing a key is con-
verted internally to a unique DTMF
signal and is output at pin 3 of IC5.
The output of IC5 is applied to the
base of transistor Q4 (which is con-
figured as an emitter follower), and
then fed through C3 and impressed
on the telephone line. The signal is
then tfransmitted to the Idcal tele-
phone switching station (at the cen-
fral office), where aring signal is rout-
ed to the appropriate frunk and
fransmitted to its final destination.
While the DTMF chip is doing its
thing, the gate of Q3 is grounded
via pin 4 of IC4, causing Q3 to tumn
on. With Q3 turned on, operating
power is fed to IC6. Integrated cir-
cuit IC6 (an LM386 low-voltage
audio-power amplifier) is driven by
audio signals appearing across the
telephone line.That allows the DTMF,
busy. or ringing signals to be heard in
the speaker. Potentiometer R9 is
used as a volume control. When the
user hears a ringing signal, the tele-
phone handset is then picked up to
continue the call in the normal way.
If a busy signal is heard, the user
places switch S3 in the repiaL posi-
fion. During that time, IC3 continues

redial command to IC5 from pin 4
of IC3. That causes the number to
be recalled and transmitted to the
phone line again and again until a
ring signal is detected.

Switch S1 is used to turn the
circuit off. When S1 is pressed, the
bistable multivibrator is toggled to its
opposite state, disconnecting Busy-
Body from the telephone line. How-
ever, a ftrickle current keeps CI1
charged so that the circuit is always
ready for operation.

Construction. BusyBody was assem-
bled on a single-sided, printed-cir-
cuit board. A full-size template of the
author’s printed-circuit layout (mea-
suring 3-7/44 by 2-3/, inches) is shown
in Fig. 2 for those who prefer to etch
their own board. If you do not care
to etch your own board, one can be
purchased from the source given in
the Parts List.

Once you've obtained all the
parts listed in the Parts List, assem-
ble the board guided by the parts-
placement diagram shown in Fig. 3.
When installing the polarized com-
ponents, be sure that they are
properly oriented. Just one part

placed in the circuit backwards will
render BusyBody inoperative, and
may cause damage to itself or
other components. Do not insert
the chips into the board until later,
when instructed to do so during the
checkout procedure.

It is recommended that DIP sock-
efs be used for the integrated cir-
cuits. That allows the circuit to be
checked out in stages, while permit-
fing you to easily troubleshoot and
repair the circuit, if necessary. It is
very difficult to remove a multi-con-
ductor component that has been
soldered into a board without dam-
age to a printed-circuit board and/
or the component itself.,

Capacitor C1 should be a low-
leakage electrolytic unit, since ordi-
nary types may draw too much cur-
rent to allow charging through a 4.7-
megohm resistor. Capacitors C3 and
C4 must be rated for at least 160
volts DC, since those parts are con-
nected directly to the telephone
line’s bridge circuit,

The printed-circuit board requires
four jumper wires to complete the
circuit. Connect a jumper from the
pad tied to IC1 pin 2 to the pad at
IC4 pin 12; connect another ju