HAPPY HOLIDAYS TO EVERYONE!
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Introducing a Rodent-Capturing,
Optical-Security System

$4.99 U.S.
$6.50 CAN.

Experimenters’ Circuits
Anatomy of Supermarket
Scanners

Robot Construction Ideas

* MP3 Options for Audiophiles
* An Inside Look at Ultracapacitors
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Laser Leveler
*High output, high precision laser projects ELENCO

a %" round dot up to 1,500 feet away 3 .
eIdeal for sight alignments over long dis- Radio Controlled Car Kit

tances *Match heights in large rooms or Expand your understanding of basic
across buildings ®Align speakers, cabinets, transmitters, receivers and electronic
shelving, and electrical fixtures *Locking switching theories. Your Turbo King Car
on/off button allows for hands-free will be built from the ground up. Learn
operation *Operates on two ol about gears, motors, printed circuit boards

‘AAA” batteries included 1 and integrated circuits The completed car
Order # Reg y features seven remote functions, flashing
22-4145 W sz s top light and single channel operation.
j | The remote control is included.

Requires four “AA” and

one 9V battery (not
o included). *Mfr. #RCC7TK

PenCam® Order # R
o rder €g.
Digital 80-4415 M
Color

Camera

This

! You Must Provide this

| Source Code to Receive pocket—sized

camera functions
I as a PC camera,
digital camera
and a digital
camcorder.
Includes 6' USB
..... cable, desktop

1-800-543-4330 =

software
_ fax toll free programs for video and photo editing,

Multi Voltage Regulated
Power Supply

sIdeal for any device drawing up to 2A
video conferencing, video mail and camera *Fully regulated to deliver constant O
,'8'00'7 65'6960 configuration. Spe,clficatlons «16Mb zglwgr’;%R %tz;;?;ls%%cti);osxlgc;i;é;i:;so{j,
memory (20 pictures CIF with resolution sn;ali ba.ttery operated devices 3
of 352 x 288, 80 QCIF with resolution of «Color coded binding posts
--------------------------------- 176 x 144) 10 second self timer *5.2mm 3

-877.626-3532 effective focal length *Dimensions: 4.75" x ks (O eREiTiEasy

1" x .75" sPowered by the USB port when Order # Reg

i connected or requires two “AAA” batteries 28-2200 1

'I Visit our website (not included) for portable use *Requires

i 200MHz processor, Windows 98, 32Mb
i for other RAM, video card with 2Mb
' gift ideas. RAM, CD-ROM drive and -
— USB port Onl _!!‘ 4
- e°  Order# Reg.
83-8554  $3995 et
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[”” Remote Control
Signal Sender

'The extension unit senses Infrared
signals from your remote control and
converts them to radio frequency for
communication with the base unit *Base
unit receives the radio frequency
transmissions and converts the RF signals

4" LCD Color Momtor Module back to infrared signals to control your
component *Controls anything operated
Equipment *Put color video anywhere *Accepts by infrared remote control *Mfr. Zenith
QuIp standard composite video input +Suggested list $59.95
sRequires 12VDC, 500mA L sLimited quantities

Boxes/Cases Order # Reg nlé;lﬂ Order #

. ! (1-9) (10-up)
re 60-9855 $1/09.ﬂ6 1o} 58-6850 $26.95 $22.95
(o)1 gel -0 oo e [y sl 0] 2L P prices effective November 1 through February 2, 2002 A Premier Farnell Company

CIRCLE 324 ON FREE INFORMATION CARD

WOoD"SHIUO0IIDI|



ﬁﬁ December 2001, Vol. 2, No. 12 W ‘&I.Eiectmnicsx

THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST!
FEATURES
THE ELECTRONIC MOUSE TRAP ... .. ittt ataanrnsararaanasararsensanans Jurgen Bauer 29

A new twist on a classic, this trap uses optical sensors to nab rodents.
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The latest in consumer electronics—from MP3-camera combos to digital travel planners.
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Is the quality of the Internet declining, as fees for Web services are on the rise?

PEAK COMPUTING . ...t tiiitttinaanranaeasaaaaearanaaersaasernassonansenns Ted Needleman 27
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In Our Thoughts and Prayers

December’s issue has been in production since September 8" The
disastrous destruction of the Twin Towers on September 11" has hit
home, so to speak. The office of Gernsback Publications, Inc. is located
on Long Island and is approximately forty miles from the island of
Manhattan. The entire staff of Poptronics would like to offer their con-
dolences for all those who have suffered—either directly or indirectly—
from the tragedies in Pennsylvania, D.C., and Manhattan. Our hearts
especially go out to fellow New Yorkers who are in the process of recov-
ering from these acts of terror. No one shall ever succeed in tarnishing
the magnificence and style that is New York City. Thank you for the let-
ters of sympathy and support that have been arriving from our readers
from across the globe.

Sincerely,

e s

Chris La Morte
Managing Editor

Poptronics, December 2001
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Since some of the equipment and circuitry
described in POPTRONICS may relate to or be
covered by U.S. patents, POPTRONICS disclaims
any llability for the infringement of such patents by
the making, using, or selling of such equipment or
circuitry, and suggests that anyone interested in
such projects consuit a patent attorney.




MPX 2000 Correction

In a piece as complex as “The MPX
2000” article in the July issue, there are
bound to be some errors. While looking
over the schematic on page 30 (mainly
to see how the authors implemented
their PLL unlock detector), I noticed a
few minor mistakes:

* There should be a ground connec-
tion at the junction of R112 and C47.

® Transistor symbols for Q6 and Q3
should be PNP types.

* Transistor Q9 is not labeled (2N3866
RF output transistor)

C47 needs no polarity indication, but
C9 should have one.

Given the complexity of this circuit
and publishing pressures, it is under-
standable that perfection isn’t always
possible. We hobbyists should all keep
learning though, so when something is
amiss in an article we can at least recog-
nize that there is a problem and possibly
be able to correct it as well.

I really enjoy Poptronics and have
been a reader (including its predecessor
magazines) since the 50s.

KEITH A. KUNDE, K8KK
Independence, OH

PS. The scanned PCB images in that
article are “el stinko”—don’t you agree?

Thanks for your understanding and for tak-
ing the time to write about these corrections.
Other corrvections for this article have
already been printed in the August issue. We
appreciate your keen eye and your attitude;
want to corme work with us??—~Editor

Pumpkin Safety Light Correction

Fig. 1 shows the corrections to the
schematic for “The Pumpkin Safety
Light.”The schematic has pins 6, 7, and
8 tied together with the anode and cath-
ode of DI shorted out. It should have
CH1 going to the anode of D1 and pin
6 of pl. Also, pins 7 and 8 of U2 are con-
nected together and conected the the
cathode of D1 and C2.

Also, the input to 1C1-d is published
as being pin 7, but pin 7 is the ground
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Fig.l. Once again we bring you the schematic for the Pumpkin Safety Light. Note the changes to

1C1-d and the connection of CHI.

pin for the 74HCO04. It shold read pin 9
as the input to IC1-d.

Reader Feedback

I read with interest the letter entitled
“60-LED Watch” in the “Q&A” column
in the July issue. I think the project
referred to as the 60-LED clock was the
same one I built around 1995. I've been
having a problem with it lately and have
tried getting in touch with the designer
at his original address, but the letter was
returned.

The name of the kit was a “hyper-
clock” and it was designed by Leon
Schmidt. His company was SkiTronix,
P.O. Box 9685, Spokane, WA 99209. If
any of your readers know of a more cur-
rent address, I would appreciate it.

1 like the new Poptronics, as 1 liked
its predecessors. 1 suppose it is better
having one magazine instead of two—
instead of none at all. I would like to
offer one suggestion to the writers of

projects that you publish: Offer a parts
kit or at least a PCB. I don’t make my
own PCBs and/or have time to hunt up
a bunch of small parts, then drill a and
print a case to put it all in. I've passed up
some projects that I was quite interested
in for this reason. I realize all of the
designers don’t wish to get into this, but
it would be nice if they could at least
make a PCB available.

RICHARD FLAWS

Oswego, IL

If 1 were asked “How to make
Poptronics a better magazine,” my
answer would be to divide your isssues
into three categories: basic, technical ,
and expert. Then, with each issue put in
a 3X5 card for simple circuits such as
power supplies, LEDs and so on.

No one is an expert in electronics,
they’re just simply good at what they
have been exposed to.

My hobby is robotics and lasers. 1

souondod ‘1002 18quwassqg
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Army in 1974, where my field was opti-
cal instrument repair. I then went on to
lasers and thermal optical instruments.
Your magazine has always been a tool
and a technical manual for me, except
during the past year where, I believe, it
has fallen short of help.

FRANK L. PRITCHETT

Thanks for your comments and sugges-
tions. In regard to your problem with con-
tacting Leon Schmidt , this is the situation.
The original article was published in the
February 1992  issue of Radio
Electronics. The address given was for the
author’s own PO Box, which be probably
used for that project. .M. Schmidt has not
written for us lately, and we do not bave a
current address for bim, unfortunately.
Sorry that we cannot belp you further—
Editor

Ganadian Parts

I am writing about the letter from
G.D. Ransford in the September
“Letters” column. In addition to those
suggested by the editor, here are a few
places in Canada itself where parts can
be purchased. HVH Technologies, at
www.hvbtech.com. This Calgary-based
company specializes in microcontrollers.
It is tailored to the hobbyist, as small
orders and related books can all be
bought online.

For local electronics parts stores,
check out Active Electronics at
www.activestores.com. This nationally
based company has small order, individ-
ually packaged products. Their Web site
is run by a different company, so you will
have to go to the store to find what you
are looking for. It has locations in these
cities: Calgary, Edmonton, Mississauga,
Montreal , Ottawa, Quebec City,
Toronto, Vancouver, and Winnipeg.

I hope this will help your Canadian
readers.

SEAN CLARK

via e-mail

Canadian Parts Il
( and Other Matters)

In response to the letter from G.D.
Ransford in the September “Letters”
column, I suggest you take a spin up to
Ottawa and check out Future/Active’s
Active Components retail store. Pick up
a catalogue and inquire about their mail-
order service. While I can’t vouch per-
sonally for either, I've been shopping at

the Calgary outlet for years. They are
“business-oriented” and tend not to suf-
fer hobbyists’ questions too well, but
they really do retail an amazing amount
of “neat stuft.” Also twy www.future-
active.com.

I was happy to see from George
Williamson’s letter that he agrees with
me, at least. If you did something for us
“little guys” (say, reintroduce a “Reader’s

» Circuits” column, f’rinstance), perhaps
he’ll do what I did, and hint to his rela-
tives that he would rather get a gift sub-
scription to Poptronics for the holidays,
instead of the usual socks and ties.
Worked for me.

Now for the major “reflections” in
this letter, which are on “Radio Signals
From The Great Pyramid.” After a cou-
ple of paragraphs, I checked the cover to
make sure you hadn’t time-warped me
next April’s issue.

But, no. Like most electronics hob-
byists, I like to think of myself as an
amateur scientist (not mad, just grumpy.
Thus, this coprolite is so offensive on so
many levels that my first draft of this let-
ter was over five pages. As you are no
doubt deluged by “backfeed” on this
piece (Yes, see the November “Letters” col-
umn.—Editor), I'll just note a few of the
most glaring errors.

KEEP IN TOUCH

We appreciate letters from our
readers. Comments, suggestions,
questlons bouguets, or brickbats .
‘we want to hear from you and flnd
out what you like and what you dis-
‘%mﬂa If there are projects you want m\
“see or aricles you want to submit—
{we want to know about them, X
You can write via snail mail fo:
&
Letters
Poptronics
275-G Marcus Blvd.
Hauppauge, NY 11788

e

Sending letters to our subscription
Address increases the time it takes to
respond to your letters, as the mall is
fnmarded 1o our editorial offices,

. Our e-mail address can be found at
the top of the column.

Of course, e-mail is fast. J

% Al of our columnists can be
reached through the e-mail addresses
at the head of each column,
And don't forget to visit our Web
site: www.gernsback.com.

¥

Yes, fieldlines will “freeze” in igneous
rock, if it contains ferromagnetic miner-
als. However, it is rather tough to date
by fieldline shifts—not only does the
earth’s magnetic field change polarity
every few million years, but the poles
themselves wander around like drunken
astrologers in the meantime. About all
the phenomenon proves is the “shift
happens.”

As to the “stone radio,” I'd want to
do a control experiment, hang that great
iron bar from a nearby tree with a length
of nylon sashcord, hammer the nail in
the ground, and see if it doesn’t work
just as well as when hammered in some
poor innocent rock.! Rock’s got feelings
too, ya know, ya newager, ya!

As to the main premise, fooey! Is it a
vacuum or isn’t it? How many
megawatt-hours of pumping would it
take to evacuate the Pyramid, consider-
ing that it will be effervescing CO, by
the hogshead due to several railcars of
H,50, that it has to contain? Not to
mention them “open vents”.....aaaaaaargh!

Want to make electricity from a
rock? Simple. Obtain some pyrolusite.
Powder. Mix with sal ammoniac to form
a thick paste. Glop into a galvanized
bucket. Splork an inanimate carbon rod
halfway in. Voila! You have a dry cell.

You can also get electric power from
a model pyramid—with about $200
worth of gold foil and other goodies ,
you can get a 14-incher to kick out %
volts @200 pA....cheaper to just buy bat-
teries.

To sum up, with “hundreds” of man-
uscripts...a month” to choose from, why
waste eight pages with some new-age
pipedreams?

On a positive note, the FM transmit-
ter in the same issue looks interesting.
GRANT DERMODY
Calgary, Alberta, Canada

Radio Signals And
The Great Pyramid

Kudos for your September article,
“Radio Signals and the Great Pyramid.”
While this fine article explored in detail
the electrical properties of rock and
described several electronic devices the
Great Pyramid could have been used as,
it gives scant insight into reasons the
Ancient Egyptians, great inventors as
they were (including plywood), might
have had to necessitate these inventions.

I believe that I have solved the

(Continued on page 63)
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For more information go to page 90A

or e-mail: requests@berkshire-is.com

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

Remote Height Meter

Have you ever been curious as to how
high your power lines are? The Biddle
. CHM?2000 Cable Height Meter ($385)
can detect cable heights from seven
- to 35 feet, without contact. Powered
~ by a nine-volt battery, this meter can
@ be used on phone lines, power lines,
@ CATV and even street lights. The unit
. can detect the height of cables ranging
from % inch to 1 inch in diameter. All
I measurements are to the nearest quar-
ter-inch, with a .5% range of error. A
i built-in temperature-measuring port is
directly connected to the microprocessor
| to maintain accuracy at any temperature.
JENSEN TOOLS, INC.
7815 S. 46" St.
Phoenix, AZ 85044
800-426-1194 or 602-453-3169
www.jensentools.comn
CIRCLE 60 ON FREE INFORMATION CARD

Variable-Atienuator/ Amp

Featuring a wide range of attenuation and gain, low noise
and low distortion, the Audio Artenuator-Amplifier Model 412
($187) can be used to condition a soundcard output to drive
other units or for any audio application that requires atten-
uation and/or gain. Attenuation is adjustable from zero to
80 dB, and gain ranges from zero to 40 dB. Audio gain is
executed by the new OPA227 and OPA228 low-noise
opamps from TD’s Burr-Brown Division. A full data sheet
can be downloaded from the company Web site below.
TDL TECHNOLOGY, INC.

5260 Cochise Trail

Las Cruces, NM 88012

505-382-3173

www.zianet.com/tdl

CIRCLE 62 ON FREE INFORMATION CARD

Hipot Tester
The Guardian
1030 AC/DC/IR
Hipot Tester ($3495)
allows technicians
to perform di-
electric withstand
(hipot) tests safe-
ly and efficiently. Test voltages can be programmed in the
range from 50 V¢ to 6k Vb with a 1-volt resolution. The
maximum current is limited to 10 mA. The infrared mea-
surement range is from .1 MQ ro 50 GQ, with test voltages
from 50 to 1000 V. The unit can be used to perform tests
on transformers, electric motors, and a variety of electronic
components.
QUADTECH
5 Clock Tower Place, 210 East
Maynard, MA 01754
800-253-1230
www.quadtech.com

CIRCLE 61 ON FREE INFORMATION CARD

Power On The Go

Every camper could use
this low-cost, 125-watt
: inverter. The Model 1605
s 115 VAC/125-watt Irverter
($69) provides a clean
source of power for 115-
volt devices; including
lamps, notebook computers, and tele-
vision sets. The inverter works with
12-Vp batteries that are found in cars,
campers, and boats. Features include a three-prong outlet, a
low-battery indicator, and built-in overload-protection cir-
cuitry. The unit comes complete with a cigarette lighter
adapter for easy operation.
B&K PRECISION CORP.
1031 Segovia Circle
Placentia, CA 92870
714-237-9220
www.bkprecision.com
CIRCLE 63 ON FREE INFORMATION CARD
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Benchtop DC e

Offering a variable
range from 0 Vpcto |
35 VDC’ the Model ’
1744 Analog DC Power
Supply ($645) also pro- s
vides an output current t;._%
ranging from 0 to 10 '
amps. Weighing in at only 25.8 Ibs., this
power supply has a front-panel-mounted analog voltmeter
and ammeter that constantly monitor the output. A shorting
button has been included for shorting the output while a cur-
rent limit is set. Both noise characteristics and ripple are low
for the power supply output, which provides excellent line
and loads regulation.
B&K PRECISION CORP.
1031 Segovia Circle
Placentia, CA 92870
714-237-9220
www.bkprecision.com

CIRCLE 64 ON FREE INFORMATION CARD

Measure Your BUT

Battery  Under  Test
(BUT)...that is. The Model
600 Hand-Held Battery
Capacity Analyzer ($299)
has been designed to
measure both the
capacity and no-load
voltage of 12-volt
lead-acid  batteries,
similar to the ones
found in back-up
lighting that is used

in offices, hospitals,

theaters, etc. No

external power is

is powered by the
BUT. Total analysis
time is just about six
seconds from the time the TEST switch is pressed. The ana-
lyzer can also be used for automotive applications, as well.
B&K PRECISION CORP.
1031 Segovia Circle
Placentia, CA 92870
714-237-9220
www.bkprecision.com

CIRCLE 66 ON FREE INFORMATION CARD

Hand-Held Cap Tester

Whether you need to sort
capacitors or perform an
¢ in-circuit measurement
for capacitance, the Model
¢ 3100 Capacitance Sorting
Hand-Held Meter ($119)
& could simplify the job. The
meter is auto-ranging with a
" 5000-count resolution and a
¢ frequency range of .1 pF to 50
mF. An optional RS232 serial
¢ port interface is available for
* integrating the Model 3100 with
a computer. The unit also provides
static measuring, allowing users to
know the maximum, average, and
minimum values—without the need
for calculation.
GLOBAL SPECIALTIES
Highland Industrial Center
1486 Highland Ave., Unit 2
Cheshire, CT 06410
800-572-1028
www.globalspecialties.com
CIRCLE 65 ON FREE INFORMATION CARD

IS That A CPU In That LCR?

Why use a separate meter for measuring inductance (L),
capacitance (C), and resistance (R), when you can use the
Model 3200 LCR Meter ($545)? This meter features dual-
frequency testing (120 Hz or 1 KHz), a flexible tilt-stand, a

large backlit dual display, and manual-/auto-
ranging selection. Front-
panel switches con-
trol data hold, L/C/R
modes, and toler-
ance sorting. The
unit is designed for
the following AC-line
voltages: 100, 120, 220,
and 240.

GLOBAL SPECIALTIES

Highland Industrial Center
1486 Highland Ave., Unit 2
Cheshire, CT 06410
800-572-1028
www.globalspecialties.com
CIRCLE 67 ON FREE INFORMATION CARD
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DVD/VCR ~ SlimisIn

Want DVD, but
aren'’t ready to ditch

Measuring less than
[} 3/-inches deep, the
il Plasmavision  SlimScreen
PDS-4242 ($9999) offers
a 42-inch widescreen
plasma display. The 1024-
X 1024-pixel panel and
~ the digital video processor

deliver high-definition images with exceptional bright-
ness and color reproduction. Image-enhancing
Th e technologies include a line doubler and digital
noise-reduction circuitry. Extensive inputs

A h and outputs allow the display to be con-
nyw efe nected to a PC as well as to traditional

home-theater gear.

RemOte Fujitsu General America, Inc.,

Operate your home-theater com- 353 Route 46W, Fairfield, NJ 07004,

| ponents from anywhere in the house WWww.plasmaTVnews.org.

| with the Remote Anywhere Range Extender C!RCLE 52 ON FREE INFORMATION CARD
($49.95). It converts an IR signal

into an RF signal with a

1 50-foot range. Mount

the sending unit on

to the remote and

plug in the receiver. Now,

youre ready to control the Sovefeign

stereo from poolside or the satellite

receiver from the bedroom. Ru|e

Trave| Terk Technologies Corp., 63 Mall Drive,
Commack, NY 11725; 631-543-1900; The Sovereign DV-5900M ($1500) is

($349.99) plays and
records to VHS and SVHS tapes, in addition to playing
DVDs, CDs, CD-Rs, MP3-encoded CDs, and VCDs. With
only one output jack for both DVD and VHS, hookup is a
breeze.

Samsung Electronics America, Inc., 105 Challenger
Drive, Ridgefield Park, NJ 07660-0511; 201-229-
4000; www.samsungusa.com.

CIRCLE 50 ON FREE INFORMATION CARD

Planner www.terk.com. the first 400+3-disc DVD-Audio/
CIRCLE 51 ON FREE INFORMATION CARD DVD-Video/CD mega-changer. It is

With the push of a button, you can also the first to be equipped with
download turn-by-turn travel direc- Faroudja Laboratories’

progressive-scan
video and line-en-
hancement technolo-
gies. The player
provides an RS-232
port for daisy-chain-
ing up to two more
units. Kenwood's disc-
navigation system with graphical user interface lets you
sort, manage, and store discs. Users can access them with
cover art, title, track, artist, and genre information via
£ online databases such as CDDB Music Recognition
9375 Dielman Industrial aa a.} Service and OpenGlobe MovieDB.
Drive, St. Louis, MO 63132; Kenwood U.S.A. Corp.,2201 East Dominguez St., Long
800-747-2605; www.randmc = = Beach, CA 90801 ; 800-KENWOOCD; www.kenwoodusa.com.
nally.com. CIRCLE 54 ON FREE INFORMATION CARD

CIRCLE 53 ON FREE INFORMATION CARD

tions for multiple trips from Rand
McNally’s Web site directly
to the portable Triplink # =igeieay
($69.95). The five-ounce ~ s
device also provides the |
exit number, direction of |
travel, and distance to
more than 70,000 roadside
services, including gas, food,
lodging, hospitals, and rest
areas. ,'ﬁ
Ultradata Systems, Inc., |
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GIZMO’

You Can Take
It With You

The SD-P1500 portable DVD
player ($1199.99) boasts an 8-inch
widescreen active-matrix LCD
display. It has built-in stereo
speakers as well as two head-
phone jacks (one for each
kid in the back seat) that
use Spatializer N-2-2
Virtual Surround Sound
technology. The supplied lithium-
ion battery provides more than three hours of
movie playback; playing CDs uses much less
power. The device can be connected to a
TV and stereo for home—or vacation
home—use.

Toshiba  America  Consumer
Products, 82 Totowa Road,

Wayne, NJ 07470-3191; 973-

628-8000; www toshiba.comftocp.  §
CIRCLE 55 ON FREE
INFORMATION CARD

Bl TE "

MP3
Camera

The ViviCam 2795 ($199.95) is
a digital camera with a built-in MP3
player. Measuring just
over 34 X 3 X
inches, the camera can
== store 29 VGA photos as

' JPEG images in its 2MB
of flash memory, expand-
able with Compact Flash

Ultimate Loudspeaker

Featuring both improvements and
new elements, the Signature 800
($20,000/pair) replaces  the
Nautilus 801 as the flagship model
in B&W’s loudspeaker line. Instead
of the Nautilus's |5-inch bass dri-
ver, the 800 uses two [0-inch
woofers— each driven by the
proven “motor” structure. In the
midrange, the familiar spherical
head enclosure houses an

improved version of the trademark

6-inch FST Kevlar driver. The high-frequency dri-

ver's top-end limit has been extended to 50-

kHz,in step with the ultra-wideband SACD

and DVD-Audio formats. The speaker is

finished in Tiger’s Eye veneers and fine

leather.

B&W Loudspeakers of America, 54

Concord St, North Reading, MA

15 01864-2699; 800-370-3740; www.bw

speakers.com.

CIRCLE 57 ON FREE
INFORMATION CARD

cards. It can also store 10
8 minutes of MP3 files in

Bass Cable

The Tributaries Subwoofer Cable fea-
tures an integrated mono/Y output. The
“Y” output allows subwoofers with two
audio inputs to be connected to A/V
receivers with a single mono output—a con-
figuration said to result
in uncompromised sig-
nal transfer and sub-
woofer performance. The
cables are available

in sizes ranging
from | meter
($45) to 8 meters
($80); custom

lengths are also available.
Tributaries, 1307

East
Landstreet Road, Orlando, FL 32824-7926;800-521-1596;
www.tributariescable.com.

CIRCLE 58 ON FREE INFORMATION CARD

. internal memory and up
to 90 minutes with the
addition of a 16-MB card.
Audio
recorded in WAV format as
well, and the camera can take video clips
at two pictures per second.
Vivitar USA, 1280 Rancho Conejo
Blvd., Newbury Park, CA 91320;
805-498-7008; www.vivitar.com.
CIRCLE 56 ON FREE
INFORMATION CARD

clips can be

Satellite
Web-Surfer

The RCA DS 4290RE DirecTV Receiver
with UltimateTV service ($499) allows
you to watch one show, record another,
and surf the Net, all at the same time. It
features two satellite tuners,
a 35-hour digital recorder,
and Internet access via a
built-in modem. You can
pause live TV and create
instant replays. The receiv-
er comes with an 18-inch
dual-LNB antenna and a
universal remote control.
A wireless keyboard is
optional.

Thomson Consumer
o Electronics, 10330 North

Meridian St., Indianapolis, IN 46290; www.rca.com.

CIRCLE 59 ON FREE INFORMATION CARD




Driverlé

The Driverlé expansion
board ($29) allows many of
JK microsystems’ single-
board computers to
convert regular TTL-
level /O lines into as
many as |6 high-current
outputs. Less than two inches
square, the board lets users
drive relays, lamps, and small
motors directly. The Driverlé
Development Kit ($39) contains a
Driverl6 card and everything

S

needed for integration with LogicFlex

(pictured), Flashlite 386Ex, or V25 con-
trollers.

#"'-L

PC
Movie

Power Protection

Aimed at SOHO PC users,
the Pulsar Esprit Power Cluster
1.4-kVA uninterruptible power
supply with external expand-
able battery modules can back
up two computer servers for
over |0 hours. Its suite of
“Internet-grade” monitoring
and communications features
includes Windows 2000 inte-
gration and XML Web-based
management. The modular system can be con-

figured with power ratings from 1.4 kVA to

13.5 kVA, with prices starting at $1584.
Both USB and RS 232 connections are
provided.

Maker

The Intel Play Digital Movie
Creator ($99) is an easy-to- gl
use digital video camera and
software package that lets /-
kids use a PC to script and {
star in their own movies. As a
standalone unit, the camera can

JK microsystems, Inc.; 530-257-
607 3; www.jkmicro.com.

footage with audio or 1200 still
shots; connected to the PC, its
capacity is limited only by the
size of the hard drive. Films
can be enhanced with a
library of titles, special

effects, transitions, and sound

Mighty

e files.
Micro Intel Corp. 502-696-8080; wwwintel.com.

The IBM Microdrives provide
high-capacity data storage to prod-

MGE UPS Systems, Inc.; 714-
557-1636; www.mgeups.com.

Beyond
Basic

SoftWIRE 3.0 ($495),a graphical
programming extension to Micro-
soft Visual Basic 6.0, allows non-pro-
grammers to create powerful

computer programs quickly, with-

out having to

ucts, from cameras and PDAs to
music players. About the size of a quar-
ter, the |-GB device
can hold up to 1000
photos, 20,000 pages
of text, or nearly 18
hours of digital audio
music. Prices on the
IBM Web site are
$199 for 340 MB,
$259 for 512 MB,
and $379 for 1-GB.
IBM Corp., 888-
426-5214; www.ibm.com/
storage/microdrive.

wiretechnology.com.

write any code.
A visual de-
bugger makes
it easy to find
mistakes. Act-
iveX DLLs aliow
users to cre-
ate common
| programming
functions and
store them in a

large library, simplifying large project development.
SoftWIRE Tech-nology, Inc.; 508-946-8900; www.soft

Gizmo is published by Gernsback Publicctions, Inc., 275-G Marcus Bivd., Hauppauge, NY | 788. Senior Writers: Christopher Scott and Teri
Scaduto. Copyright 2001 by Gernsback Publications, Inc. Gizmo is a registered trademark. All rights reserved.
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D ROM based resources
for learning and
designing

ic chcmts & Components)
The Parts Gallery
| Trevg Tooley
only

Analog Electronics
by Mike Tooley

4. 0580,

Electronic Projocts
by Max Horsey

Analog Filters
by Steve Winder

Digital Logtc Simulation
by Dave Barker

Photo shows PICmicro
davetopmaent it suppied with
instifution versions of € for
PiCmicros and PICiutor

Shareware/demo €D ROM with more than 20
programs $4.99 refundable with any purchase.

mIe

Uiy

The intemationally renowned series of CD ROMs from
Matrix Multimedia has been designed to both improve
your circuit design skiis and to also provide you with sets
of tools to aclually help you design the cicults
themselves.

Electronic Circuits and Components provides an
introduction to the principles and applcation of the most m t
cormmon types of electronic components and how they a r|x
are used to form complete circuts. Sections on the disc - UtiMedia
include: fundamental electronic theory, active

components, passive components, analogue circuits and digital cirouits.

The Parts Gallery has been designed to overcome the problem of component and
symbol recognition. The CD wift help students lo recognize common elecironic
components and their cormesponding symbols in circuit diagrams. Quizzes are mcluded.

Digital Electronics details the principles and practice of digital electronics, ncluding
logic gates, combinational and sequential logic circults, clocks, counters, shift registers,
and displays. The CD ROM also provides an introduction to microprocessor based
systems.

Analog Electronics is a complete learming resource for this most dificult subject. The
CD ROM includes the usual wealth of virtual laboratories aswell as an electronic Girout
simulator with over 50 pre-designed analog Gircuits which gives you the ultimate leaming
tool. The CD provides comprehensive coverage of analog fundamentals, ransistor circuit
design, op-amps, fitters, oscillators, and other analog systems.

Electronic Projects is just that: a series of ten projedts for students to budd with all
supponinfonnaﬁm~TheCD'sd$gnedtopm\ﬁdeasetofptdedsMﬂ
complement students’ work on the other 3 COs in the Electronics Education Senies. Each
project on the CD Is supplied with schematic diagrams, cirauit and PCB layout fles.
component lists and comprehensive circuit explanations.

PiCtutor and C for PICmicro microcontroliers both contain compiete sets of tutonais
for programming the PICmicro series of microcontrollers in assembly language and C
respectively. Both CD ROMs contain programs that alow you to convert your code mto
hex and then download it (via printer port) into a PIC16FBA. The accompanying
development board provides an unrivaled platform for leaming about PIC
microcontroliers and for further development work.

Digital Works is a highly interactive scalable digital logic simutator designed to allow
electronics and computer science students to budd complex digital logic arouits
incorporating circuit macros, 4000 and 74 series logic.

CADPACK includes sofware for schematic capture, circuit simutation, and PCB design
and is capable of producing industrial quallly schematics and circuit board layouts.
CADPACK includes unique Gircuil design and animabionvsimulation that will help your
students understand the basic operation of many crcuits.

Analog Filters is a compiete course in fiter design and synthesis and contains expert
systems to assistin designing active and passive filters.

Order Form:

Phaone your order to us on:
Please circle the products you would like to buy on Name:
the table below, calculate the total cost, fill in the Address: snsaera
rest of the order form and send it to us. NY residents or send your order to: ﬂ{
add sales tax. Please allow 6 weeks for delivery. CLA ;
Student  Institution Zip: . PhOReE e PO GG:(Z'::.Z
Electronic Ccts. & Comps.  $50 $99 .
Digital Electranics ~ $50 $99 Card Type: e e Hauppauge, NY 11788
Analog Electronics  $50 $99 ’ » Expire date:
Electronic Projects  $75 $159 [ -
Bt qite g D OO0 o ey et
C for PICmicros  $179 $350 Caginumbem
Digital Works  $50 $99
CADPACK  $75 $159 | have enciosed my check for $: T Signature:
Analog Filters  §75 $159
Postage - USA  $5 $5 N R
Postagea-gCanada $5 $5 Please charge my credit card for $: —

Order online NOW from: www.poptronics.com

CLO2




The Art of Designing
Embedded Systems

by Jack Ganssle
Newnes, Butterworth-
Heinemann

225 Wildwood Ave.
Woburn, MA 01801
800-366-2665

or 781-904-2500
WWW.NEWNESPTESS.com
$39.95

Get better systems out faster, using the

practical ideas discussed in this useful primer and
handy reference. According to the author,
hardware and software can't be designed in
isolation. He shows readers
how to get better, more
integrated code and
hardware designs and

how to troubleshoot the
inevitable bugs. This

book presents a philoso-
phy of development,
instead of a cookbook of
directions.

Educational Software

NOAX'S Radio Puzzler

by H. Ward Silver, NOAX

ARRL

225 Main St.

Newington, CT 06661

888-277-5289

% or 860-594-0200

www.arrl.org

$7.95

- Take some time out with the
lighter side of Ham radio,
with this compilation of puz-

=== 7les, word games, quizzes,

humorous ardcles, and cartoons from

the pages of Q57 There is also some previ-

ously unpublished material. This is a good
book to pick us when you want to tickle

your brain cells and gain a little knowl-
edge at the came time.

Radio Puzzler
.

IMovie 2:
The Missing Manual

by Diavid Pogue

s CENelly and Avwocnate, e
¢ 101 Morris 5t
Sehastopal, (4 53472
 S0.995.0938

or TOT-820-057%

5 nneereiliy. com
$19.95

The companion to iMevie,
this hook covers every step
nf iMovie producton, from
smes choosing and wsing a digtal

: cameiarder to burning the fin-
ished work on 125, In just

Catalog 2001

Sfrom Tool Factory, Inc.

1929 Dorset Hill Road

East Dorset, VT 05253
800-220-8396 or 802-366-8253
www. toolfactory.com
Free

Aimed at students
and teachers alike,
the software prod-
ucts in this catalog
are a cornucopia
from around the
world. When neces-
sary, products have
been adapted to
American conven-
tions. This 50-page
full color catalog is
packed with over 100
CD-ROM products.,
in categories such as Language Arts,

uncler 400 pages, it takes nenphytes from
Spielberg wannabes to producers extraordinaire
and shows them how to have fun doing it 4
WILEY arc entertaiminyg read, its packed with
information and humor.

A Family Atfair—
The R. L. Drake Story

by Jobn Leughmiller, KB9AT
Universal Radio, Inc.

6830 Americana Parkway
Reynoldsburg, OH 43068-4113

800-431-3939 or 614-866-4267
- www.universal-radio.com
i $2095
Here’s the behind-the-
scenes story of the famous
= R.L. Drake Company,
B focusing on the days when
~ it was king in amateur
. radio. Weaving together
_ stories of the people
involved and the radios they
made, the 300-page book is
interesting to read and a
great technical reference. It also

includes a huge section of useful circuits

and modifications for many Drake radios.

Math, Social Studies, Early Learning, and History.

(Continued on page 20)
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A LOOK AT

TOMORROW'’S TECHNOLOGY

Business Buz
IF YOU CAN'T BEAT ‘EM ...

own game, five major Hollywood movie
studios soon will begin providing video-
on-demand over the Internet. AOL Time
Warner, Sony, Viacom (Paramount
Pictures), Universal, and MGM hope the
| move will also cut out costly middle men
| in video distribution and help the studios
get in on the future of digital entertain-
ment. The service will require a broad-
band connection, limiting its potential
audience. Encryption software will let

where they will remain for up to 30 days.

monitor; then it is automatically deleted.
Prices for the service have yet to be
announced.

HIGH-SPEED SEMICONDUCTOR
According to Motorola, its new Semicon-

‘models. The secret lies in its fabrication.

is bound together via a cushioning,
spongy middle layer to silicon. The result
is a semiconductor that boasts the dura-
bility and economy of silicon and the high
speed of crystal components. The new
semiconductor runs at 70 GHz, whiie
today’s fastest PC processors plod along

device will lead to smailer, less expensive,
telecommunications equipment.

32-BIT FLASH DSPs

Texas Instruments has unveited the first
32-bit control digital signal processors
(DSPs) with on-board Flash memory and
performance up to 150 million inStruc-
tions per second (MIPS). Aimed at indus-
trial automation, optical networking, and
automotive-control applications, the
devices are said to deliver 12 times the
performance of any existing programma-
ble DSP controller and to reduce deveiop-
ment time from hours to minutes.
Offering a complete System-on-a-chip,
the TMS320F2812 integrates 128 kilo-
words (kW) of Flash memory, and the
TMS320F2810 includes 64 kW, for repro-
gramming during development and in-

scheduled for availability in the first quar-
ter of 2002.

In an attempt to beat video pirates at their

users download films to a PC’s hard drive, .

Once a film is accessed, however, the user
will have just 24 hours to play it on the PC |

ductor runs 35 times faster than current |

Gallium arsenide, which is fast but brittle,

at a mere 2 GHz. Motorola believes the

and faster computers, cell phones, and

field software updates. Samples are |

More Power, Mr. Sulu

“gc“"““m”

axwL
L=y

/Current Collecting Plate
r———_ Active Electrode

Separator

——\‘\'{‘Active Electrode

Current Collecting Plate

22 What is an Ultracapacitor?
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An ultracapacitor consists of two non-reactive porous collecting plates suspended within an
active electrolyte. When a voltage is applied across the plates, the positive plate attracts the
negative ions in the electrolyte, while the potential on the negative plate attracts the posi-
tive ions. This effectively creates two layers of capacitive storage.

B atteries can store energy for
extended periods of time, but have
limitations when it comes to peak-power
delivery, rapid charging/discharging,
and the ability to be deep cycled repeat-
edly. On the other hand, ordinary capac-
itors are capable of repeatedly providing
high levels of power, but cannot store
much energy. Often capacitors cannot
discharge their power for more than a
few microseconds. Ultracapacitors lie
somewhere between batteries and capac-
itors in their ability to store and release
energy rapidly and repeatedly.

Capacitors and Ultracapacitors
Both capacitors and ultracapacitors,
also known as “super capacitors,” store
energy in the form of a separated electri-
cal charge. The greater the area for stor-
ing charge and the closer the separated
charges, the greater the capacitance or
ability to store the charge. A conven-

tional capacitor uses a dielectric materi-
al, such as a plastic or paper film or a
ceramic, to separate the charged plates.
To obtain high capacitance, the flat, con-
ductive material is wound in great
lengths. Imprinting a texture on the
material increases its surface area and
thus its capacitance. Dielectric capaci-
tors can be made only as thin as the
available filims or applied materials, thus
limiting energy-storage capacity.

An ultracapacitor features a carbon-
based electrode matertal, whose porous
structure offers a much larger surface area
than in a conventional capacitor—approach-
ing 2000 square meters per gram. Its
charge-separation distance is determined
by the size of the ions in the electrolyte,
which are attracted to the charged elec-
trode. This provides separation distances of
less than 10 angstroms, significantly small-
er than with conventional dielectric mate-
rials. The combination of enormous



surface area and extremely small charge
separation provides the ability to deliver up
to 100 times the energy of conventional
capacitors and 10 tmes the power of ordi-
nary batteries.

The Way It Works

The way an ultracapacitor stores
energy electrostatically is by polarizing
an electrolytic solution. Though it is an
electrochemical device, a.k.a. an electro-
chemical double-layer capacitor, there
are no chemical reactions involved in the
energy-storage mechanism. This mech-
anism is highly reversible, allowing the
ultracapacitor to be charged and dis-
charged hundreds of thousands of
times—compared to lifetimes of 500 to
1000 cycles for most batteries. Another
advantage of an ultracapaciror is that it
charges extremely quickly.

Applications

In applications where power deter-
munes the size of the energy-storage
device, an ultracapacitor may do better.
In other applications, they can be used
with batteries to combine the ultraca-
pacitor’s unique characteristics with the
greater energy storage of a battery.
Unlike batteries, there are no caustic or
toxic liquids to handle, and their shelf life
i1s said to be almost infinite.

There is enormous potential for the
use of ultracapacitors. Maxwell Technologies
is one company exploring that potential.
Their PowerCache ultracapacitors range
in capacitance from the PC 5 with 4 farads
that can deliver 1 ampcre at a peak voltage
of 2.7 volts up to the PC 2500, which is

Shown here is the Allison EPSystem
installed in a bus.

rated at 2700 farads with the ability to
deliver 625 amperes at 2.7 volts.

These units can be used as energy-stor-
age systems in applications ranging from
computer-memory backup devices to sta-
tionary power-generation facilities. ‘They
are ideal for quick-charge applications,
such as power tools and toys, where they
can be charged in seconds and then dis-
charged over a few minutes. In uninter-
ruptible power systems (UPS), ultra-
capacitors provide the power for short out-
ages or until a generator set can come on
line to provide continuous backup power.
They can also be used for load-leveling
with an energy-rich, power-poor energy
source, such as a photovoltaic system. One
interesting application is for back-up power
in the “black box” recorders of airliners.

Developing Hybrids

Another possible focus for ultraca-
pacitors is in hybrid electric vehicles
(HEVs). Batteries may not be the best
energy-storage devices for these HEVs
because of the difference in duty cycle
compared to electric vehicles. In an EV;,
energy is stored when the battery is
charged, which is at most a few times a
day; then the battery is discharged rela-
tively slowly. Additionally, energy
recouped during regenerative braking is
used to keep batteries charged, but this
charging is rather benign compared to
the deep cycling that occurs as the bat-
tery is discharged and recharged. In a
HEYV, especially of the common parallel-
configuration type, energy is constantly
stored and used as the battery is charged
by the internal combustion engine and
from regenerative braking. It is then
released as extra power is needed for
acceleration and hill climbing. This fre-
quent discharging and charging can be
detrimental to battery life.

At this point, ultracapacitors such as
PowerCache come in. These ultracapac-
itors are already used in General
Motors’ Allison Transmission Division’s
new EF System %arallel hybrid-electric
system and the E> System series hybrid
system for trucks and buses. In the par-
allel E* System, a diesel engine drives

Research Notes
SciDAC AWARDS

Under its Scientific Discovery through
Advanced Computing (SciDAC) program,

4

 the U.S. Department of Energy has awarded

$57 miliion for this fiscal year to 51 research

| projects in fields including fusion energy sci-

ences, nuclear astrophysics, and high per-
formance computing. SciDAC is an
integrated program that will help create a
new generation of scientific simulation
codes. It also includes research on mathe-

‘matical and computer software to allow

these codes to use modern parauel comput-

€15 efficiently. Another goal is developing

“collaboratory” software to enable far-flung,
scientists to work together better, to control
scientific instruments remotely, and to share |
data more easily.

“HYPER-THREADED” PROCESSORS
Inte's new processor design techmque

-named Hyper-Threading, is said to improve

system performance by 30%. The multi-
threading design allows a single processor
to manage data as if it were two processors,
by handling data instructions in parallel:
Hyper-Thread processors can. manage
incoming data from different software appli-
cations and continuously switch from one
set of data instructions to the other, every
few nanoseconds, without losing track of the |
status of each set. This technigue can aiso,

‘significantly improve the number of Web

transactions and users that Intel-based

-servers can handle at the same time. Hyper-
Threading is first scheduled to be introduced

in Intel Xeon processors for servers in 2002

'PATENTED METAL OXIDE PROCESS
| Scientists at Brookhaven National Labor-

atory received a patent for a unique way of

- making metal oxides, a class of compounds
! important in nanotechnology and commonly
‘used in catalysts. The traditional method

reguires processing a molten metal at h|gh
temperature, white the new technology com;
pletety avoids the liquid phase. Instead, the
metal is combined with graphite and heated
to form an intermediate compound. When

'more heat is applied, the metal is released as
-a vapor, which can then be oxidized into a
 pure metal oxide powder. By controlling the

heat, scientists can vary the vapor density.
They have produced powders with uniform
particle sizes from 5 to 500 nanometers.
Other elements can also be added to alter the

electrical, optical, and magnetic propert:es of
the final products.

5
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The ThunderPack ultracapacitor unit uses
149 Maxwell PowerCache ultracapacitors.
A dual pack can meet the most demanding
acceleration and peak power needs of large
HE transit buses and trucks.

the Allison E Drive. This drive
includes a split torque continuously vari-
able transmission that supplies power to
the wheels and a generator that supplies
electricity to the PowerCache ultraca-
pacitors. The PowerCache also stores
energy from regenerative braking and
rapidly releases energy. when extra
power is needed. In the ES System series
hybrid, the diesel engine is mated to a
generator that powers the E! Drive dri-
ving the rear wheels. Electricity is also
sent to the energy-storage device,

Testing, One, Two, Three

Allison has demonstrated the EF
System in a 40-foot Gillig Phantom
transit bus and a GMC C7500 TopKick
truck. Future plans call for additional
installations in suburban coaches, articu-
lated buses, Class 8 trucks, and an Army
Light Armored Vehicle. Two hybrid
electric New Flyer buses using the ES
hybrid system are in service with the
Orange County Transit Authority in
Santa Ana, CA. While originally using
batteries, they will be soon retrofitted
with ultracapacitors. Allison expects a
six-year lifedme from the Maxwell ultra-
capacitors. Compared to equivalent bat-
tery packs, the ultracapacitor storage
device has one-third the weight and
occupies one-half the volume.

Another company in this field that
offers its ThunderVolt heavy-duty
hybrid electric drive systems for buses,
trucks, and tow tractors is ISE Research-
ThunderVolt, Inc. This company also

» Martian Airplane

‘NASA Ames

Research Center's Kitty
. Hawk 3 project successfully completed a
high-altitude test of a prototype Mars air-
‘plane. The NASA 731 glider, nicknamed
“Orville,” was dropped from a balloon at
- an altitude of 101,000 feet. (its prede-
cessor, dubbed “Wilbur,” aced its own
low-altitude trials.) The latest prototype
is a conventional looking plane, with a
long, straight wing and twin talls. The
- remote-controlled glider has a 4-foot-
Iong fuselage and an '8-foot wingspan.
In its future configuration, fully ready

NASA731, Orville, is prepa
1000-foot low altitude t
out aircraft and data s

for Mars exploration, folding wings will allow it to be stored lnslde a space-
craft. The. finished version Is expected to have a propeller propﬂslon sys-
tem capable of operating in the carbon-dioxide-laden Mars atnﬂsphere. It
- will carry Instruments to conduct experiments and an array of high-reso-
Jution cameras to provide close-up views of the plénet’s sm‘hce. “The
Images will be stunning,” sald Larry Lemke, an aerospace engineer NASA
Ames who serves as Ames’ project manager for advanced Mﬂ';sﬁmoblllty‘
concepts. “During a Mars alrplane mission, we will be able to view the
planet at very close proximity, and this will convey to the publléthat there
is a real planet out there, not Iust an abstract.” : r

uses PowerCache ultracapacitors in its
new ThunderPack. This electronically
controlled energy-storage device con-
sists of 149 Maxwell Technologies’
PC2500 ultracapacitors in a fan-cooled
aluminum enclosure. A singie pack can
store and release more than 150 kW, and
a dual pack rated at 300 kW mects the
acceleration and peak power needs of
large HE transit buses and trucks.
Ultracapacitors may indeed be the
answer to our need for efficient power
storage and release.—by Bill Siuru

Z-Beamiet

esearchers at Sandia National
Laboratories recently put to the
test the third biggest laser on earth,
known as the Z-Beamlet. In its trial run
as a diagnostic tool, the laser was able to
confirm that Sandia’s Z machine—the
world’s most powerful laboratory pro-
ducer of X-rays—spherically com-
pressed a simulated fusion pellet during
a firing, or “shot,” of the giant accelera-
tor. Being able to evenly compress a BB-
sized pellet so that its atoms are forced
to fuse is a crucial step in creating high-
yield nuclear fusion.
Before the Z-Beamlet, Z researchers
had to settle for electronic images of

smoother and smoother Z pinches (the
tool of compression). The pinch is a ver-
tical magnetic cylinder that with
increasing smoothness impels tungsten
ions toward its vertical axis at a consid-
erable fraction of the speed of light. In
the past, scientists knew only that the
tool was good and that its performance
was improving, but they couldn’t actual-
ly see the results.

Seeing Is Believing

Project leader John Porter likens the
Z-Beamlet image to “a kind of giant
dental X-ray.” In a burst of energy last-
ing a fraction of a billionth of a second,
it takes a snapshot by creating a shadow
on a piece of X-ray film placed behind
the pellet inside the central chamber of
the firing Z machine. Like a picture
taken of a tooth, the shadow accurately
depicts what is happening in the
“mouth™ of Z. The laser’s light is not
used to create the image; higher fre-
quencies of light are required. The beam
travels horizontally for 75 yards before
making a 90-degree turn down into Z’
mouth, where it is focuses to a spot
about the diameter of a human hair. The
pulse lasts only 300 picoseconds, creat-
ing an extremely powerful beam. The
heam strikes the metal plate, causing it



This shield protects the giant Z-Beamlet's
final focusing lens from debris when the Z
accelerator fires. The lens is square
because the beam generates a footprint
that's about one square foot, which is then
focused down to about 100 microns.

to release X-rays. Those X-rays, as they
emanate from a single point, have the
accuracy and intensity to image the pellet.
Pulsed lasers are not new, but they
normally produce mere millijoules of
energy in university research labs. The
Z-Beamlet, however, delivers kilojoules
of laser energy for its diagnostic work.
(When firing, Z delivers megajoules.)
The beam starts out with picojoules of
energy. Researchers use an assortment
of small mirrors, lenses, beam splitters,
and polarizers to amplify the little beam
and smooth out any spatial nonunifor-
mity. It is then passed through a vacuum
changer in which it is focused into a
point source from which it opens again.
The entire system is run and monitored
by an elaborate computer control sys-
tem. After a final smoothing from an
adaptive optics system, still more energy
is added to the laser pulse by flash lamps
resembling fluorescent tubes.

The Inside Story

“Instead of seeing the outside of Z
science—the instabilities in the com-
pressing magnetic field—we can now see
the inside, the pellet at the center of the
million-degree furnace — the interior of
the sun, if you will—and we can accu-
rately describe what’s happening there,”
said Porter. “The beam compressed the
pellet by a factor of 2 and demonstrated
an encouraging uniformity. Our results
show we’re moving in the right directian.”

Uniform 3-D compression, in which
almost none of the X-ray energy deliv-
ered to the pellet is wasted, is essential to
the creation of controlled nuclear
fusion. Weapons simulation work (the
alternative to nuclear testing) conducred

on supercomputers by Sandia for the
U.S. Department of Energy is expected
to benefit from data from high-yield
explosions. In the future, high-yield
nuclear fusion will ultimately produce
cheap electric power from sea water.
The Beamlet laser was originally
built by Lawrence Livermore National
Laboratory to serve as the scientific pro-
totype of the National Ignition Facility
(NIF). To make room for the NIF’s
lasers, the lab decided to remove the
Beamlet. It took workers from both labs
three years to reassemble the Beamlet at
Sandia, at a cost of $12.875 million. B

Harnessing
Quantum Weirdness

esearchers at the Massachusetts

Institute of Technology believe that
taking advantage of the quirky nature of
certain quantum pulses—a.k.a., “quan-
tum weirdness”—could eventually lead
to a dramatically more accurate global
positioning system. They named the
method QPS, for quantum positioning
system. Eventually, as techniques for
generating certain quantum pulses
improve, the QPS will become viable for
applications in which high accuracy and
low power are important, such as satel-
lite positioning.

GPS, radar, sonar, and lidar all use clock
synchronization for locating objects in
space and time. By bouncing pulses of light
or sound between two places and deter-
mining the arrival time of the pulses at the
reference point, users can track objects. Of
course, the accuracy of the system depends
on how precisely the arrival time of the
pulses can be determined.

“Our work shows that by exploiting
‘quantum weirdness’ one can in princi-
ple dramatically enhance the precision
of such pulse-timing methods,” Seth
Lloyd, associate professor of mechanical
engineering at MI'T’s Research Laboratory
of Electronics, said. “Counterintuitive
features of quantum mechanics such as
entanglement—quantum correlations
that are ‘excessive,’ or greater than clas-
sical—and squeezing can be employed
to overcome the classical limits in these
procedures.”

The accuracy with which the arrival

time of a pulse of light can be deter-
mined depends on the bandwidth and
the number of photons (which deter-
mines the power) in the pulse. The accu-
racy of conventional object-locator
techniques is proportional to bandwidth
of the pulse muldplied by the square
root of the power in the pulse. Quantum
mechanics allows accuracy to be
enhanced based on how many photons
can be prepared in a quantum pulse.
One hundred photons gives a factor of
10 enhancement over the classical limit,
while a million photons offer a thousand
times better result.

It is difficult to prepare lots of pho-
tons in the requisite state. It is currently
possible, however, to perform simple
demonstrations of QPS using just a cou-
ple of photons. The researchers say that
it might be possible to implement quan-
tum cryptographic schemes that would
block an eavesdropper from obtaining
information on the position of the object

in question. m

Eye On The Storm

bout 100 researchers from NASA,

NOAA, and other agencies, assist-
ed by Air Force “Hurricane Hunters,”
held a five-week study of Atlantic Ocean
hurricanes this summer. Its primary goal
is to produce more accurate predictions
of when storms will hit land, which could
decrease coastal evacuations and increase
warning time. The study is expected to
provide more accuracy in forecasting.
Airborne researchers flew above, around,
and through the storms; satellites, balloons,
unmanned aircraft, and ground-based
equipment were used, as well.

The study, dubbed CAMEX-4 for the
Fourth Convection and Moisture
Experiment, used NASA-funded aircraft
and surface remote instruments to study
hurricane development, tracking, intensifi-
cation, and landfall impacts. Measurements
were compared and validated with coinci-
dent observations from the QuikSCAT,
Terra, and Tropical Rainfall Measuring
Mission satellites. The resulting data, when
analyzed within the context of more tradi-
tional aircraft, satellite, and ground-based
radar observations, should provide addi-
tional insight to hurricane modelers and
forecasters. pr]
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Dateline: December 1951 (50 years ago)

Using a light-sensitive Robot Squirrel named
Squee, Radio-Electronics illustrates a new design
of circuits for mechanical brains and robots—a
method called Boolean algebra. The two-part article
emphasizes how to calculate with and put into
process this new method. Other feature articles™
explain different means of measuring distortion,
how to build @ Scotsmans Superhet, and ways of
reviving old radios.

w . u

adio-Electronic

A€ BUILDS HEATH AR-1500 STERED RECEIVER
Top-quality kit has many exciting features

Dateline: December 1991 (10 years ago)

Just in time for the holidays, Popular
Electronics helps those last-minute shoppers with
a guide to the perfect gift for every electronics
enthusiast—manufacturers and distributors  list
included for easy ordering. For those who reaily like
to get into hearing the holiday cheer, watching the
classics, and lighting up parties, there are articles on
how to build a music-on-hold box, a dual-band
loop antenna, and even a flashing lapel pin.

g OECEMEEN 1981
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1910 LECTRONICS
1930 25
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L

1951

S rtion « Scotmman's Super ¢
s oo e Tor 'O maios

19@0

Dateline: December 1971 {30 years ago)

Before Heathkits were retired from the market in
the early 1990s, they had been the industry leader
for an electronics era. Step-by-step, Radio-
, Electronics builds the latest Heathkit—the AR-
] 9?‘2 14500 solid-state stereo receiver. Readers also learn
: how to build a liquid-crystal wattmeter, a sonic
cleaner, and a windshield-wiper pause control. A
second feature lists four more ways to use a tape
recorder—in the kitchen, car, darkroom, and at a

party.
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Plug a Friend into

Poplronics

This holiday season you can give an electrifying gift ... plug a
friend into Poptronics® and brighten the whole new year! Whether
electronics is your friend’s livelihood or hobby, your gift will
illuminate the whole spectrum of electronics throughout the
coming year and provide a monthly reminder of your jfriendship.

Poptronics® Magazine will keep your friend in-
formed and up-to-date with new ideas and innova-
tions in all areas of electronics echnology ... comput-
ers, video, radio, stereo, solid-state devices, satellite
TV, medical electronics, communications, robotics,
and much, much more.

Poptronics® combines the best attributes of
Electronics Now and Popular Electronics. 1t is the
magazine for the hands-on electronics activist. We
will be presenting articles on just about everything
electronic—from satellite TV squipment to DVDs,
gadgets and gizmos to energize your life, audio ampli-
fiers, professional service features, PC-related proj-
ects, and much, much more.

PLUS: A selection of computer-oriented columns that
explore the digital realm from the inner workings of a
PC to the latest the Web has to offer. On the electron-
ics side, there is something for everyone—from the
beginner (Basic Circuitry and Q&A) to the expert.
hether your interest is fixing equipment (Service
Minic), tinkering with robots (Robotics Workshop),

or adventuring to the farthest reaches of electronics
and science (Amazing Science)—Poptronics® takes
you there.

SAVE $44.89* ... OR EVEN $&9.78* ... For each gift
of Poptronics® you give this ho.iday season, you save
a full $44.89* off the newsstand price. And as a gift
donor, you’re entitled to start or extend your own sub-
scription at the same Special Holiday Gift Rate—you
save an additional $44.89*!

No need to send money ... if you prefer, we’ll hold the
bill till January, 2002. But you must rush the attached
Gift Certificate to us to allow time to process your
order and send a handsome gif* announcement card,
signed with your name, in time for the holidays.

So do it now ... take just a moment to fill in the names
of a friend or two and mail the Gift Certificate to us in
its attached, postage-paid reply 2nvelope. That’s all it
takes to plug your friends into £ whole year of excit-
ing projects and new ideas in Poptronics®!

*Newsstand price—8 issues @ $4.99 each
4 issues @ $5.99 each
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(continued from page 11)
by Barry Kennedy

. McGraw-Hill
inep [:l]lWBl'slﬂﬂ 2 Penn Plaza, 1 2" Floor
Products

> New York, NY 10121
{ _2

from Artesyn Technologies. . 800-2MCGRAW .

125 Newbury St. £ www.books.megraw-hill.com

Framingham, MA 01701 i $7§ .

800-769-7274 - Written in easy-to-under-

or 508-628-5600

WWW.Artesyn.com

stand language, this book
Free

explains how to prevent
This full color, 16-page

and solve power-quality
problems. The first five

quick-select guide details

all of the company’s lat-

chapters provide back-
ground information, followed by
three chapters on diagnosing and solving

est-generation power-conversion products. An o i .

ideal reference for electronic design engi- = Ellmu p(\):i;g?;l:}?; p;z(:)ll)ll;rnnisc.s'l;l;t;ll: ::nt;:i(ig};?:;zs
neers and system integrators to find a il

suitable power source for their particu- - WH HH‘MH 3 So(l)utlanelestat((i) tiislatest research and devel-
lar application, the guide covers both nﬂsm % % e RIRIESS

AC/DC power supplies and by Ken Arinid s “

DC/DC converters. It includes | Bist ittt r ey 2 o

more than 300 AC/DC power 225 Wikboond Ave.

supplies and DC/DC converters, Wibaen. M 61501

70 Of Which are new. Sﬂﬁ'—_?él‘j—_?ﬁﬁ_f

g THI-D04-2 5000

W bt comy

549.95
Embedded systems incorpo-
rate microcortrollers and
MICTOPrOCEssors in various

Mam"am“l‘ep m devices and provide a degree
Manutacturer Part Numbep  of computer contral

Diesigning such a system

[:I‘llss HBIBI‘BII[:E requires a familiarity with

by the Engineering Staff of Sams bath hardware and software nﬂsmn Pﬂﬂﬂl‘lls I“
Technical Publishing aspects, This book introduces readers to the .y

5436 W 78" St. desion of such systems in a readable way, with [:llmllllllllllﬂlll]ﬂs suﬂWﬂl'ﬂ
Indianapolis, IN 46268-4149 the latest application-oriented information. Edited by Linda Rising
800-428-7267 2 { Cambridge University
www.samswebsite.com : g Press

$39.95 40 W, 20" St.

This complete refer- New York, NY 10011-4211
ence allows users to - 800-872-7423

find all the possible : www.canbridge.org
alternative replace- $59.95

ment parts. Part A A compendium of papers
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Star Trek Technology Is Here...

Sort OF

he captain orders, “Take it to warp-

eight, shields up!” All hands are
busy “making it s0.” The power-transfer
conduits between the warp core and
the warp-engine nacelles heat up. The
verterium coils begin converting the
core's energy into the propulsive warp
fields. Within seconds, the galaxy-
class starship blasts away at a speed
faster than light, taking the crew to the
furthest reaches of the universe.

Sounds convincing and familiar,
right? In the past thirty years, the lexi-
con of Star Trek technology has
become almost commonplace; with
warp speed, transporter beam, jeffries
tube, subspace converter, and space-
time continuum taking their place
among commonly known household
terms. With computer technology rac-
ing ahead at warp-like speeds, it can
sometimes be difficuit to tell where the
fantasy ends and reality begins.

So what role does Star Trek tech-
nology play in America today? “Every
major space program starts with an
idea, and with art. It's easy to think of
ideas—science-fiction writers have
been doing it for years. While our imag-
ination is virtually boundless, it takes
some effort to acquire the equipment
needed to back up those ideas,” says
Rick Sternbach, one of the authors of
Star Trek: The Next Generation
Technical Manual and the Star Trek:
Deep Space Nine Technical Manual.

If art and imagination were indeed
the catalyst for such heady ideas as
warp speed, holosuites, the Federation of
Planets, NASA, the computer chip,
and Apollo, how ciose are we to reach-
ing the heights of technologicai inno-

Vulcan food processor/juicer to Kirk and Bones.
Sci-Fi inspired technology has been showing up
in homes across the globe.

vation explored by the Star Trek
series? To be sure, we are merely
technological infants in the beginning
stages of development.

SPACE TRAVEL

“The concept of space travel goes
back to the 17" century—people have
been telling stories about flying to the
moon since the days of Isaac Newton,”
says Sternbach. While the idea of
space travel has existed in the dreams
of visionaries for centuries, the actual
progress we have made is minuscule
compared to that realized by the fan-
tastic, yet fantasy-based United
Federation of Planets.

NASA is well on its way, though. In
the last half of the 20" century, NASA
has taken us to the moon and back,
provided us with photos of planets
throughout our solar system, launched
the Space Shuttle, and brought us a
magnificent telescopic platform from
which to view deep space—the Hubble
Space Telescope.

Why has NASA so diligently
researched and expanded its reach into
the unknown depths of space? The
Human Exploration and Development of
Space program (HEDS), a subsidiary of
NASA, seeks to, “bring the frontiers of
space fully within the sphere of human
activity to build a better future for all
humankind”—NASA Web site.

The following goals of HEDS, which
“...bring people and machines togeth-
er to overcome the challenges of dis-
tance, time and environment,” are sig-
nificant:

* Send human missions to planetary
and other bodies within the Solar
System

* Extend scientific knowledge using
the environment of space

* Provide safe and affordable human
access to space

¢ Establish a human presence in
space

Source: NASA Web site at www.

nasa.gov

We feel an unquenchable desire to
explore deeper into the unknown, just
as early American settlers felt com-
pelied to discover, conquer, and claim
all land from coast to coast. Each year,
NASA reaches a little farther into the
depths of space, hoping one day to
uncover its infinite mysteries.

OTHER LIFE FORMS
Perhaps one of the most common-
ly asked questions in space travel is
“Are there other life forms?” Are there
other “beings” out there, and if so,
where are they? According to
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Sternbach, “The question is not where
are they, but when.” Sternbach says
that in all likelihood, there have been
other life forms, but they could have
come and gone—evolved throughout
numerous civilizations and countless
millennia, without our even being
aware of their existence. “Based on
what we see out there, there is a good
chance that other life forms have
evolved up to our level. How we find
out about them is the hard part,’
Sternbach reflects.

Consider two strangers passing on
a busy street, narrowly missing each
other in the process and never being
aware of the other's existence. The
odds are favorable that our planet will
“narrowly miss” an infinite number of
other beings. Will we ever maké con-
tact? “It is one of my fondest hopes
that Star Trek may help people see the
importance of our present-day explo-
ration of space. Not just the possibility
of contact with alien intelligence—
although | am confident that this will
indeed eventuailly happen—but in a
myriad of benefits closer to home."—
Gene Roddenberry, Star Trek: The
Next Generation Technical Manual.

SPACESHIP
DEVELOPMENT

Before extended journeys far into
the universe can take place, you need
a spacecraft that will overcome the
problems of galactic travel—time,
materials, and funding,of course. In the
world created by Gene Roddenberry,
such a ship does indeed exist. With the
Galaxy-Class Starship, it becomes
possible to travel the universe. While
the Federation made space travel look
easy, NASA has quite a long way to go
on its quest for a starship.

“Today, we are limited not by ideas
but by available materials to build with,”
says Sternbach. The Enterprise is an
ingenious invention created with fic-
tional materials. The tritanium and
duranium that comprise the skeietal
structure, the subspace radio anten-
nas, deflection shield grid, and crystal-
foam stringer—all help to maintain the
ship’s physical integrity and exist sole-
ly in the minds of the show’s creators.

When asked about the fictional
materials Sternbach helped develop
for the Star Trek series, he replied,
“The U.S. is coming up with new mate-
rials every day—we already have alu-
minum, titanium, and magnesium.

{

This is an image of a warp-core reactor from
Star Trek: The Next Generation. Technology
such as this may one day make deep space trav-
el a possibility.

(Note the similarities to the fictional tri-
tanium, duranium and aluminum crys-
talfoam.) “For the 24t century, we just
gave new names to similar materials we
thought might eventually be discovered”

NASA is pursuing a technological
thrust in the development of new mate-
rials, hoping to create “lightweight air-
frames, tanks, and micro-components
using nanotechnology (atomically pre-
cise manipulation of matter) and ultra-
high temperature ceramics”— NASA
Web site. We have three hundred
years to come up with some of the
ground-breaking developments that
have helped propel Star Trek to the top
of television ratings. Based on current
research, it might not take that long.

During powered flight, the Galaxy
Class Starship maintains its structural
integrity with a series of forcefields that
reinforce the physical framework. This
structural energy field is then distrib-
uted through a network of molybde-
num jacketed waveguides, which dis-
tribute this energy throughout the
spaceframe.—Star Trek: The Next
Generation Technical Manual.

Sounds reasonable, or at least
believable, right? In a fictional world
300 years in the future, this technology
may very well come into existence.
However, “...you can't really compare
the Space Shuttle to the Enterprise
says Sternbach, ‘It just doesn't take
you very far”

The Space Shuttle is also not as

strong as the Enterprise. “Although the
Space Shuttle is protected from ther-
mal energy during re-entry (into the
Earth’s atmosphere), it is actually a very
fragile spacecraft,” reveals Sternbach.

Although much of the latest techno-
logical development is in the conceptu-
al stage, NASA is currently working on
new types of spacecraft. According to
the NASA Web site, it is the goal of the
space program to “...within ten years,
integrate revolutionary technologies to
explore fundamentally new aerospace
system capabilities and missions; and
within twenty-five years, demonstrate
new aerospace capabilities and new
mission concepts in flight”

NASA also plans to “...aggressive-
ly explore fields with a high potential
for creating advanced performance
characteristics...information technolo-
gy, biologically-inspired technology
and nanotechnology.” NASA will inves-
tigate new ways to build space vehi-
cles, starting from the ground up by
constructing them atom by atom.

WARP SPEED

Have you ever wished your car had
a warp button? Think of the time you
would save! According to the Star Trek
Technical Manual, warp speed (faster
than light travel) centers around the
basic mechanism of continuum distor-
tion propulsion. In the original warp-
drive theories, single shaped fields,
created at tremendous energy expen-
diture, could distort the space/time
continuum enough to drive a starship.

This warp-propulsion system, the
most complex component of the
Enterprise, consists of three major
assemblies:

* The Matter/Anti-Matter Reaction
Assembly—The heart of the warp-
propulsion system, also called the
warp-core reactor, warp-engine
core, or main engine core

e Power-Transfer Conduit—Con-
structed to constrain the plasma to
the center of each nacelle and peri-
staitically force the plasma toward
the warp-engine nacelles, where
the warp-field coils use the energy
for propulsion

e Warp-Engine Nacelles—The ter-
mination point, where the actual
propulsion work is done
This system has two functions: to




A BRIEF HISTORY OF NASA

1958 NASA (National Aeronautics and Space Administration) is formed as
a result of the Sputnik Crisis in October, 1957.

1961-3 Human Space Flight Initiatives—Mercury’s single astronaut program
developed to see if a human could survive in space.

1969 Apollo-11 fulfilled President Kennedy’s challenge by successfully
landing Astronauts Neal Armstrong and “Buzz” Aldrin on the moon.

1981 Development of the Space Shuttle proceeds.

1986 The Space Shuttle Challenger explodes, causing a two-year
grounding of NASA'’s shuttle program.

1988-98 | NASA successfully launches 65 shuttle missions.

Future Shuttle Plans

11/ 29/ 01 | Endeavor—10-day mission

01/17/02 | Columbia—11-day mission

02/28/02 | Atlantis—9-day mission

provide enough energy for the shop’s
propulsion- throughout space and to
power the high-capacity systemrs,
including the defense shields, phaser
arrays, tractor beam, main deflector,
and computer cores—Star Trak
Technical Manual. The technical writ-
ers of Star Trek came up with quite an
impressive model for warp technology.

How close are we to actually attain-
ing speeds that are faster than light?
NASA is currently working to “extend
their reach with faster space travel” By
2015, NASA plans on reducing the
time for planetary missions by a factor
of two. This objective is to “...develap
light, rapid space propulsion systems
that will reduce travel time. Technology
focus areas include small systems to
travel to other planets and ‘break-
through’ propulsion technologies 1o
allow missions to reach other stars
within a human life span."—NASA Web
site.

Sternbach has doubts. He explairs
that our knowledge of physics is still
extremely limited. “From what we do
understand, it may take much more of
an effort (to achieve warp speeds)
than humanity can muster.” Sternbach
also reflected that there might never be
a real need to go that fast.

COMPUTERS

If there is one area of technology
we have explored that has the poter:-
tial to meet and even exceed that of

the Federation, it is in the field of com-
puters. In fact, according the Stern-
bach, we may be further ahead today
than the first writers of Star Trek ever
anticipated. “We could have gone fur-
ther with our Star Trek computer tech-
nology, when you compare it to the
present day computer capabilities”

Similar to computer servers and
central software-controlled hubs of
today, the computer aboard the Enter-
prise is responsible for the operation of
virtually every other aspect of the ship.
The crew can interface with the com-
puter via an easy-to-understand
graphics display board or through
voice activation. Similar technology is
in existence today. The highly devel-
oped graphics of today’s software is
just as impressive as that aboard the
Enterprise. Voice-activation programs,
originally for the visually impaired,
have also been developed.

COMMUNICATIONS

Remember Captain Kirk’s old com-
municator in the first episodes of the
Star Trek series? Take a look at a typi-
cal flip-top cell phone and notice the
similarities. Technology has also begun
to close the gap on the video-phone,
more commonly used in the Star Trek’s
Next Generation series. “It's not there
yet, but it's coming. It is not quite as
polished, and the video quality isn’t as
clear as the Star Trek series, but give
us another five to seven years,’

Sternbach promises.

With today’s incredible satellite sys-
tems, fiber optics, and the Internet, we
are able to communicate with anyone
on the planet or even in Earth’s orbit.
Bring in a subspace transceiver and a
personal communicator, and we’ll be
right there with the members of Star
Fleet.

TRANSPORTERS

The act of transporting the matter
of a living being from one place to
another may seem far off, but scien-
tists think thay have already figured out
how to transport one atom. If we can
transfer one, perhaps we’ll soon be
able to do two, and so on. The time
when we can “beam up” may seem a
long way off, but the goal might very
well be achieved within this century.

So what does all this mean for the
future of space travel? According to
Sternbach, “Apollo took us to the
moon—that’s as far as we've gotten.
We may never attain the speed of light;
it will take years and years of hard
work to do it. The present day space
crafts are just the beginning.”

Well, until the day comes that peo-
ple can take a weekend vacation to
Saturn, | think I'll stick to watching the
latest Star Trek episode. After all, “...in
a fictional world, we can do anything,”
says Sternbach.
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SURVEYING THE

DIGITAL )7/

REID GOLDSBOROUGH

The Golden Age OF
The Web Is Over.

Orls h?

Sad, but true, the Internet is showing
signs of change that aren’t quite
positive. The collapse of hordes of
global dot-com ventures has rattled
the market and affected the pockets of
a large percentage of consumers and
shareholders, both here and abroad.
Now that the initial glitter has dulled,
companies that once provided free
services to Web-surfers are now hurt-
ing in the advertising revenue depart-
ment. The result has been the imple-
mentation of fees and charges. Along
with this financial dilemma, there also
lurk the scams, hoaxes, false informa-
tion, and general abuses of the medi-
um. The Internet has become infested
with pirates, con-artists, and the like.
Let's see what Mr. Goldsborough has
to say.—Editor

THE RISING COST
OF FREE LUNCHES
ON THE WEB

The ongoing tumble in the value of
technology stocks and the subsequent
drying up of venture capital for dot-
coms has had dramatic repercussions
for Web-empowered consumers and
businesses: Many Web services that
were once free now charge fees.

The formerly free Britannica.com,
for instance, just began charging sub-
scription rates of $5 per month or $50
per year for full access.

Britannica.com, the online version
of Encyclopaedia Britannica and other
reference material at www.britannica.
com, understands the Web mindset
that holds to the adage “Informaticn

mailto: digitaldomain@gernsback.com
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| want to

Sites, such as Photopoint, have been forced 1o start charging for services that were once offered for
free. It seems as if ad revenue is falling in the Internet market. When was the last time you clicked

on a banner ad?

wants to be free.” The service still pro-
vides some free information, though
there are caveats.

Without subscribing, you can still
access the articles in the encyclope-
dia—though you can read only the first
two paragraphs—and all the pictures,
as well, though you can see only small
thumbnail versions.

Going the free route, you can still
read the full text of articles about the
subject you're searching for from pop-
ular magazines and the most recent 30
days of articles from the Reuters news

service. However, you'll be bombarded
with pop-up ads, whereas subscribing
eliminates this distraction.
Britannica.com isn’t alone. The list
of other one-time Web freebies whose
backers now want you to open your
wallet is long and includes top photo
site Photopoint at www.photopoint.
com, the excellent remote storage ser-
vice Xdrive at www.xdrive.com, the
versatile voice-mail service eVoice at
www.evoice.com, the popular online
payment service PayPal at www.pay
pal.com, and the well-regarded stock
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Subjects ~ In The Spotlight
Akouat Folklvre HHER Bk Bt
ABos Uis ‘Last Photo' from atop WTC Tower "
et Heaxes This photo of a tourist standing on the observation deck atop one of the Word QHLY
Trade Center tawers was taken just seconds before the first terrorist plane
Bccidens crash.. or was it? $1 4. 9?
More: Jeror Attacks - Index of current rumors and hoaxes
Baimsle Discussion: Rumor Waich - Report and verify hearsay
faemehiios K
ot Srionce Enluborive Bup Ducumanting KY Tiagedy .
Bainy Fislgworkers of the American Folkiife Center are roaming the streets of New —————
Businass Z;rkaCsny with pt ding a "shared " of the terrorist %mm ]
a ¥
wﬂm Special: ULs in the News - All the Folklore Fit to Print w-.-.-.-.qu-—-f
Clamicy Mure: The Top 25 - most poputer UL topics last week = |
LColinge L |
Campuiam Man faresiad for Buaing Toddy Baar 1
Cilms And more News from the Fringe: In Ecuador, a wooden statue of the Virgin m |
I 5 tvla_rx_cned lears of blood days before ihe lerronsl amcks of September 11, rpﬁm: 3

The Internet is an excellent tool for would-be scam-artists and alarmists. About.com’s “Urban
Legends” site is a useful tool for weeding out “digital-bologna.”

tracker Company Sleuth at www.com
panysleuth.com.

COPING WITH CHANGE

This sea change from free to pay
wasn’t unexpected, but can be painful
nonetheless. Who likes forking over
hard-earned dollars when you were
previously subsidized by start-ups
looking to build market share?

Without adequate revenue, many of
these start-ups have gone away. It can
be hugely expensive to run a Web-
based service. Some photo Web sites,
for instance, burn through $500,000 to
$1 million a month to maintain their
sites. There are costs that advertising
alone can’t cover, according to market
research firm, ARS.

The harsh reality is if you're using
and benefiting from a service and want
it to be around in the future, you're bet-
ter off paying for it than expecting a
sustained free ride. When a service
you or your business depends on goes
under, you have to pay the occasional-
ly large cost or undergo the often great
inconvenience of switching to another
service.

Many people in fact are willing to
pay for information on the Web. A
recent survey by the market research
firm, Lyra Research, showed that 20
million people have already paid for
Web content. According to the survey,
27 percent have paid for industry-spe-

cific business material, 18 percent for
online database services, and 10 per-
cent for premium music and news ser-
vices. The most popular type of pay
service is for adult material.

Some people argue that fee-based
Web services will create a digital divide
separating society into those who can
afford information and those who cannot.
What will likely emerge in the online world
are the same kinds of tiered services that
exist in the offline world.

Offline, you can choose offerings
ranging from pricey ad-free newslet-
ters to free high-quality, controlled-cir-
culation business publications. Otherwise,
you can read newsstand and subscrip-
tion newspapers and magazines for
free at your local library, albeit less
conveniently. Similarly, you can opt for
free broadcast television; or you can
pay for the extra channels of cable or
satellite TV.

YGWYPF

Likewise, a number of basic-level
online services will undoubtedly remain
free, with the only charge being greater
inconvenience. You'll have to put up with
distracting Web ads, and you may be
inundated with annoying e-mail promo-
tions. Some high-quality services may
remain free. However, more and more
frequently, such services will cost you.

The cost may be worth it. More so
than in the past, on the Web today and

particularly on the Web of the future,
you'll get what you pay for.

For businesses, it may be worth it
to risk losing visitors by going from free
to fee. Granted, it can be maddeningly
difficult to persuade someone to pay
for something they currently receive for
free. Yet, it's better to find yourself less
popular than out of cash and out of
business.

On the other hand, with more and
more services going under or going
pay, if your service remaing free, you'll
stand out more. Then, you just may
attract enough visitors for the ad-only
model to work.

HOAXES AND SCAMS

Speaking of fees, did you know that
under Bill 602P, the federal government
will levy an “alternative postage fee” of
five cents for every e-mail message you
send? The legislation, currently pending,
would compensate the U.S. Postal
Service for lost business from the grow-
ing popularity of e-mail. The government
would bill your Internet Service provider,
which would in turn bill you.

This was the essence of an e-mail
alert | recently received, with the
sender urging me to write my con-
gressman in protest and to forward the
alert to everyone in my e-mait address
book. Sure, it's all bogus, an Internet
hoax and urban legend that's been cir-
culating for years. These kinds of info
scams do snag their victims, wasting
time and draining productivity.

This is just one way that the Internet is
abused as an information medium. The
e-mail with the “inside” information about
a stock, the Web site with “unbiased”
medical advice that's silently sponsored
by a pharmaceutical or herbal company,
the Internet discussion group “troll” who
defiberately posts inflammatory opinions
to start arguments—all are examples of
information abuse.

The Internet is not unique here.
People, businesses, and governments
have all been abusing information
delivery channels. Microsoft Corp.,
combining elements of both old and
new, embarrassed itself when it was
revealed last month that a group it
funded had orchestrated a nationwide
campaign of “citizen” letters to govern-
ment officials urging them to end their
antitrust actions against the company.

Dead people, according to the Los
Angeles Times, purportedly wrote

(Continued on page 35)
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MP7s For Home
OR The Road

or a while, it seemed like Napster,

the music file-sharing service, was
a prime reason for sales of MP3 play-
ers. With copyright infringement issues
settled, Napster has pretty much
waned in popularity. Even with other
file-sharing peer-to-peer offerings, the
focus of MP3 and other digital music
formats has shifted. Now the focus is
on encoding legitimately owned music
to digital format, a process refered to
as “ripping,” or on downloading the
growing amount of “non-brand-name”
music that's becoming available on the
Internet.

MP3 isn’'t the only digital music
format, though it is still the most pcp-
ular. Developed by the same Motion
Picture Experts Group (MPEG) that
developed the MPEG-1, MPEG-2,
and MPEG-4 standards for encoding
digital video, MP3 stands for MPEG
audio Layer-3—a part of the MPEG
compression system that specifically
deals with audio compression. MP3
enables a single audio track in the
form of a WAV file, which takes up
about 32 MB of space on an audio
CD, to be compressed to a digital
MP3 format file of about 3 MB. This is
done using a sampling rate of about
44K samples per second, and it
maintains almost all of the original
piece’s fidelity. Lowering the sample
rate reduces the ultimate file size
even further. Another technique—
called variable bit-rate sampling—
adjusts the sampling rate dynamical-
ly according to the musical character-
istics of the piece, generally increas-
ing storage requirements a bit. It also
improves the overall depth (or
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Evergreen Technologies' Portable MP3 CD
Player offers basic MP3/CD performance for
the low price of $99. An optional car adapter kit
is also available.

dynamics) of the playback in most
cases.

Microsoft has its own format, pro-
mulgated through the Windows operat-
ing system. Not surprisingly, this
approach is called WMA, or Windows
Media Audio. Actually, WMA provides a
more compact digital file as a resuit of
compression in comparison to MP3. A
new encoding protocol from the MPEG
Group, (MP3 Pro) raises the stakes
again, providing better playback fideli-
ty and a tighter compression ratio than
MP3 or WMA.

Most users think of the small pock-
et-sized digital music players when
they hear the term MP3. While these
are the most popular and affordable
players, with more than a dozen ven-
dors producing several dozen models,
there are some interesting alterna-
tives. Here's a look at three of them.

YOU WILL BE ASSIMILATED
One problem with portable
MP3/WMA players is that they only

mailto: peakcomputing@gernsback.com

play digital music files. After all, that's
what they were designed to do.
Another approach to digital music play-
ers takes a more inclusive path. These
are CD piayers that not only play stan-
dard audio CDs, but can also play CD-
Rs that contain MP3 files. With a
capacity of 650 MB, a standard CD-R
disc can hold an awful lot of 3-MB and
4-MB MP3 iracks. With CD-RW drives
becoming aimost ubiquitous and
prices on CD-R discs down to between
25 and 40 cents each, these players
provide an excellent way to take a lot
of listening along on a walk or trip.

One such model is available from
Evergreen Technologies. The $99
Portable MP3 CD Player looks pretty
much like every other CD Player, with
a small LCD screen and a set of con-
trols to let you select what tracks to
play. it comes with a set of recharge-
able batteries and an AC power sup-
ply/charger. Operating the player with
a regular audio CD installed is simply a
matter of choosing what track you want
to play.

With a CD-R containing MP3 files,
the process is just a touch more com-
plex. For organizational neatness, it
makes sense to put your MP3 files into
directories. You can use the LCD panel
and controls to navigate to the desired
directory and select the MP3 files you
wish to play. An even easier way is to
use an MP3 ripper such as Music-
Match Jukebox to create playlists and
then to simply select the desired
playlist using the LCD panel and con-
trols. In our testing, ripping an audio
CD into MP3 format at CD quality sam-
pling rate produced about 79 MB of

soluoidod ‘1002 18quieseq

N
~



Poptronics, December 2001

N
@

Compaq pushes forward into the MP3 stereo component marketplace with its latest release—the
IPAQ Music Center. This unit is priced at $799 and is geared 10 hard-core audiophiles who prefer

multi-component systems.

MP3 files. Using variable-bit-rate encod-
ing bumped this up to a bit over 94 MB.
With a 650-MB CD-R, you can fit about
five complete albums on a disc. That's
a lot of music.

The Portable MP3 CD Player does
have a few down sides. For one thing,
it does not recognize the WMA digital
music file format, only the MP3 format.
Also, you can’t mix WAV analog files
on a disc with MP3 digital files. In addi-
tion, the disc must be a CD-R, not a
CD-RW; and the player will read only
the first 650 MB, so using the new 700-
MB capacity discs is a waste of money.

Stil, for the price, the Portable MP3
CD Player, and similar units such as
the Rio Voit, provide an excellent alter-
native to the typical portable digital
music player.

MORE MUSIC!

Assuming that even the MP3/CD
player doesn’t satisfy your musical
hunger, the newest breed of digital
music jukeboxes should. Creative Labs
came out with the first of these, the
Nomad Jukebox, last year. With its 6-
GB hard disk, it could hold over 100
hours of music and was an instant hit.

The new Neo Jukebox 2200, from
IOMagic, raises the ante. This compact
5.5- X 4.75- X 1-inch portable con-
tains a 20-GB hard disk drive to hold
music files. You can store an incredible
600 albums on the Neo Jukebox 2200,
more than many of us have in their
entire music collections!

Using the Neo Jukebox 2200 is
easy. Connect it to your PC with the
included USB cable, and your PC sees
the Jukebox as just another hard disk.
That means you can simply drag and
drop MP3 files, directories, and
playlists from your PC’s hard disk to
the drive in the Neo Jukebox 2200.

IOMagic includes a copy of Music-
Match Jukebox so you can rip and
organize files, but you can actually use
any MP3 encoder for this purpose. As
with the Portable MP3 CD Player
above, the Neo Jukebox 2200 only
plays back MP3 files. The firmware is
flash upgradeable, however, so it's
likely that WMA and future file compat-
ibility will be added.

At $399, the Neo Jukebox 2200 is a
lot more expensive than your typical
MP3 player. With its humungous
capacity and the ability to be hooked
up to your car or home stereo, it's a
worthwhile purchase.

MP3 PHONE HOME

The digital music players discussed
to this point have all been more or less
portable. They are all light enough and
small enough to carry with you in a
pocket, on a belt loop, or in your car.

The IPAQ Music Center from
Compagq is a whole different story. It is
not meant to be used in a portable
mode and doesn't operate from batter-
ies, only from an AC power cord. It's
also much larger, at 17- X 12- X 3.7-
inches, than any of the other units
reviewed—designed to fit in as a com-
ponent of your home audio setup.

Priced at $799, it's also consider-
ably more expensive than the other
digital music players reviewed in this
column. That additional expense, how-
ever, is justified in view of what the
IPAQ Music Center offers. Compaq
has positioned the IPAQ Music Center
as a high-end stereo component, just
like a CD changer or other audio add-
on. It presupposes that you already
have a receiver or other home-theater-
type amplifier, existing speaker sys-
tem, and a television—all within arms
length of each other. The television

SOURCE INFORMATION

Compag Computer Corp.
+ 20555 5H 245

Houston, TX 77070

800-8B8-0220
WIAW.COmpag.com

(E‘vergrun Technologies
808 NW Buchanan Ave.
Corvallis, OR 87330
541-757-0834

www avartech.com
i

\IDMngic Corp.

1300 East Wakeham Ave.
Santa Ang, CA 92705

%714-953-3000 :
W, fomagic.com
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isn’t necessary for the operation of the
IPAQ Music Center, but it is required
for the initial setup. Also required, if
you want to be able to correctly label
the tracks as you convert them from a
CD to MP3 file, is a connection to the
Internet. The IPAQ Music Center has a
built-in HomePNA phoneline network

“adapter so that you can network the

unit with a PC that’s hooked up to the
Internet through a dial-up or broad-
band connection. The HomePNA net-
work is the one fault that we found with
the IPAQ Music Center, considering
that garden-variety Ethernet, either
wired or wireless, is much more widely
used than HomePNA for home net-
works.

Setup is also a bit more complex
than either of the other devices
reviewed here. There are an intimidat-
ing number and variety of inputs and
outputs on the rear panel, with both
analog and optical /O available. As
mentioned earlier, you'll need a TV set
and an Internet connection available
before you start. Still, 15-year old
Bryan had the Music Center up and
running in less than a half hour.

MP3 stereo components are start-
ing to appear slowly in the market. In
addition to Compag's IPAQ Music
Center, Dell is also selling a unit man-
ufactured for them by SONICbiue,
which sells the same unit under its own
Rio brand.

Its too soon to tell if this type of
device will become as popular as cas-
sette and CD players have been in the
past. Still, if you are heavily into MP3
music, you'll find the IPAQ Music
Center well worth looking at.
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The Electronic
Mouse Trap

JURGEN F. BAUER

movie when out of the comer of my eye | saw
something scurrying in a dark corner of the living
room. | got up to have alook, but the little beastie was
faster and got away. | live on a farm; and, as is the
norm, field mice and shrews are a con-
stant infrusion. | set
out the springload-
ed mouse traps &
baited with oppeal-
ing mounds of peanut butter.

The next day | checked the
fraps. but had caught nothing
Three days later the traps
were still empty. Strange..
the mound of peanut butter on
one of the traps was diminishing. Looking closely at the
trap, | could see teeth marks on the peanut butter. It
seemed that a shrew (a very small mouse-like crea-
ture) was eating the bait without setting off the trap.
The shrew obviously didn’t weigh enough to set it off.

| decided to design an Hectric Mouse Trap (EMT)
that did not require weight to trigger it. The design uses
easily found, square, plastic eaves, trough down-
spout, and glue for almost all of the assembly. Since
my research showed that rodents in general will follow
a wall rather than moving
across open spaces, | knew
where to set the traps.

I was sifting and watching my favorite Friday night

Circuit Description. The
prototype circuit board was hand-wired. Figure 4 is the
schematic for the basic EMT. A PIC microcontroller
does most of the work. An ultra-bright light-emitting
diode (LED1) is pulsed by Q4, which is controlled by pin
GP4 of the PIC. LED]1 is current limited by R1, a 47-ohm
resistor. The light output of LED1 is seen by PD1 (a large-
surface photovoltaic detector) that biases Q1 to con-
duct. The sensitivity of PD1 is adjusted by way of R15, a
50.000-ohm trimpot. When Q1 turns ON, the base of
Q2—an inverting buffer amplifier—goes low. This reac-
tion brings the collector of Q2 and PIC pin GP3 high.
When PIC pin GP2 (which is held low) comes high,

Building a better mousetrap
with the belp of optical sensors

the MOSFET (Q3) turns ON. It activates the door sole-
noids (SOLT and SOL2) for .4 seconds, thus dropping
the doors (more on this Iater).

A standard red light-emitting diode, LED2, is used to
indicate if the CPU has started properly and what
mode is activated—either trap-enabled,

test, or count-display.
This LED is sol-

L¥ “.i. .. dered to the cir-

R ] cuit board at a

£ : height that allows it o

just fit in a hole drilled into
R the enclosure cover.

: ; The button (JEST/S?

: - push (TEST/S1)

is used to navigate through
the different modes. The whole
circuit is powered from a 12-volt wall wart that directly
supplies power to the solenoids. A 5-volt despiked
fixed regulator supplies power for the rest of the elec-
fronics. Rather than using a frequency-modulated IR
LED and a frequency-demodulating circuit, | opted for
simplicity due fo the short distance between LED1 and PD1,

The newer high-powered LEDs on the market today
are so bright that they are aimost laser-like. WARNING:
Do not stare directly into LED1 when it is working.

Construction. The circuit is
simple enough to hand-
wire. Whether you use a
printed circuit board or do
hand-wiring, | strongly sug-
gest using a socket for the PIC. See Fig. 6 for the parts
placement. All the electronic parts (except for LED],
PD1, D1, and D2) are mounted to the circuit board. Be
careful when you handle the PIC and Q3. These parts
are more static sensitive than the rest. Before applying
power to your board, double-check that all the parts
are oriented in the proper direction; that no solder
bridges. cold joints, or missing solder joints are present;
and that a short-circuit test has been performed
across the power supply.

A second version (MTRAP18) of the EMT that uses a
PIC16C620 with a crystal oscillator and an LCD display,
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Fig. 1. The Electronic Mouse Trap consists of a rectangular corridor with a spring-loaded door at
each end. An LED/photodetector circuit acts as a trigger. The dimensions for each plastic piece are

given above.

providing a better visual feedback
of the mode currently in operation,
is shown in Fig. 5. This version also
includes a subroutine that more
easily aligns LED1 to PD1.

We will concentrate on the
PIC12C671 version (MTIRAPS8). This
PIC uses its own internal RC timing
clocked at 4MHz, so no external RC
or crystal oscillator Is required.
Figures 7 and 8 are foil patterns for
the component side and solder
side, respectively.

Solenoids—Part 1. The solenoids
are actually 30-amp. 12-volt relays
that have been modified. Take
your time to modify the relays. Start
by using very small side cutters—

the type used for circuit boards—
and start nubbling one of the cor-
ners of the plastic casing. Continue
unti a small hole appears, and
then you can use smail needle-
nose pliers to gently break off more
and more of the casing. Once you
have the relay coil and contacts
free of the black casing. start
removing the contacts. Carefully
trim the plastic that holds the con-
tacts in place. The common con-
tact that is riveted to the moving
armature must be cut off using
sheet metal snips. Be very careful
not to damage the coil or arma-
ture spring. Figure 3 shows what the
solenoids should look like when the
moedification is all done.

The solenoids must be attached
to a mounting bracket. Fashion two
mounting brackets from .025-inch
brass stock and drill all the holes
shown in Fig. 3. Clean the burrs and
sharp edges from the holes and
bracket. The solenoids must be sol-
dered to the brackets using a sol-
dering gun or a very hot iron. If you
use fast, high heat, you will be less
likely to damage the coil or plastic
parts of the solenoids. Place heat
shrink or some type of insulation on
the coil wires so that they can’t cre-
ate a short on the bracket. Set the
solenoids aside for now. They will
be mounted later.

Housing And Doors. If you follow
Figs. 1 and 2, constructing the main
housing doors and latch springs is
not difficult. Figure 1 shows the
dimensions of the main housing.
main hinges, doors, latch springs.
door hinges, and relay latch bars.
All of the parts are cut from a piece
of 2% X 2%-inch square eaves,
trough down-spout, about 16-inch-
es long. This down-spout and the
special adhesive to glue the parts
together are available at any well-
stocked hardware store.

| used a table saw to cut the
main pieces for the 9- X 2 /s X 2 e
inches corridor. The piece that is
left over is used for all the other
parts, like the latch springs and
relay-latch bars. | used a pair of
sheet metal shears to cut the parts
out, You can use any method that
works for you. Once all the parts
are cut to the proper dimensions,
sand off any rough edges that may
be present.

Glue the relay latches and the
door hinges to the doors, as shown
in Fig. 2. Use the glue sparingly.
because it doesn’t take much to
weld the parts together. The parts
wil have a much better fit and
move more freely if large gobs of
glue are not produced. Next, glue
the main hinges to the main hous-
ing as shown. The last part to glue is
the latch springs. Follow the
expanded view of Fig. 2.

Let these parts dry for at least two
hours. The glue melts the plastic
material of the two parts and then
sets after evaporating the solvent. It
takes at least two hours. Be sure to
use the glue in a wellventilated area.
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Fig 2. This figure shows how all the pieces fit together, as well as the various points where glue is
needed. Be sure to follow all directions and heed all warnings related to the glue.

Read the instructions on the box and
tube of glue before using.

When the glue has dried, take
the assembled latch springs and
glue them to the main housing. See
Fig. 2. Be careful to only glue %-inch
on one end. Follow Fig. 2 for spac-
ing the latch part of the spring
properly. Use a piece of tape to
hold the springs in place—fiush
against the bottom of the main
housing—until dry (two hours).

Attach the ¥%-inch thick rubber
feet to the bottom four corners of
the main housing. The thickness of
the rubber feet assures the proper
functioning of the latch springs.

Figure 2 also shows the correct
position of the doors on the main
housing. Hold them in this position,
and drill a clearance hole for a 2-56
machine screw through the center
of the main hinges at all four main
hinge locations. Clean the burrs
from the holes, and install four 2-56
screws and nuts 1o hold the doors in
place. Be careful not to tighten the
nuts in a way that leaves the doors
free-swinging. When you let the
doors fall shut, the latch springs
must hold the door locked until
released. If the doors do not fall
quickly and easily, you may have
to add more weight to them. Add

a 1-32X, “%-inch machine screw and
nut near the center bottom of the
doors. Make sure that these screws
do not interfere with the iatch-
spring operations.

Solenoids—Part 2. Now that the
doors function without binding, it is
time to install the solenoids on to
the main housing. Start by opening
one of the doors, Hold one of the
solenoids in place, while referring to
Fig. 3. Line up the relay latch bar just
under the solenoid-moving armature,
and mark the holes of the solenoid
bracket onto the main housing.

Drill two 4-40 machine screw
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MOVING ARMATURE

RELAY LATCH BAR

Fig. 3. Solenoids provide the control for the spring-loaded doors. This figure shows how to proper-

ly mount the two solenoids required.

clearances holes where marked,
and attach the solenoid bracket.
Install the nuts on the outside of the
main housing. Check the operation
of the solenoid by manually moving
the armature fo release the door. You
may need to adjust the position of
the solenoid or perhaps trim the

relay latch bar to get the desired
result. If the solenoid release works
well, then install the other solenoid
for the other door in the same way.

Final Assembly. Take the circuit
board enclosure, and glue it cen-
tered to the top of the main hous-

ing. Let the glue dry.

At the exact center of one side
of the main housing. exactly lk-inch
from the boftom, drill a %sinch
diameter hole to mount LED1 (see
Fig. 2). LED1 press fits info this hole
from the outside of the main hous-
ing. Do not push it all the way in.
This will allow you to adjust the
alignment of LED1 Iater, if required.

On the opposite side of the
main housing, at the exact center
and exactly %-inch from the bot-
tom, drill a Y%z-inch hole. At .2-inch
higher, drill another %=-inch hole
for PD1. PD1 must be installed
from the inside of the main hous-
ing through the two %:-inch holes,
with the leads outside of the hous-
ing. Note which direction the red
dot on PD1 is facing.

Attach two wires to PD1 and two
wires to LED1 that are long enough
to be wired into the enclosure. Drill
two %z-inch holes info the enclosure
where these wires will enter.

Solder these eight incoming wires
to the circuit board, following Fig. 4
(or Fig. 5 for the PIC1C620). Solder
the wires from the 12-volt wall wart to
the circuit board. You can install an
ON/OFF switch in series with the sup-
ply, if you like. Make sure you check
the polarity of the wall wart before
soldering it to the circuit board.

After all the connections have

TO SOL1
AND SOL2 ; T kil
. — T c2
+12V 1“,:
R1 50 10?: LED2
470 K / +5V +12V
—F— | ¥ ?
+
2N3906 e Re
: 10K
Ve "'_ru' -
GPS  GPO}—- —a D2
GP4  GF1 sI1 D1 1Na0oa
GP3  GP21— TEST | TNA0O4
=] - g SoL1
12C8T1 \
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< R10 ( p SE2
F 10K (’.\_
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R11 & Q3
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J. /

Fig. 4. The schematic above shows the circuit for the Electronic Mouse Trap. The circuit is con-
trolled by a PICI2C761 microcontroller. Note the locations of LED] and PDI. When an object
blocks LED1's light from hitting PD1, the solenoids activate and release the doors.
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Fig. 5. This iy the schematic for the upgraded Electronic Mouse Trap (MTRA P18). The moditied ver-
sion employs a PIC16C620 with a crystal oscillator. Another addition is an LCD display that gives

a visual indicator of the trap’s performance.

PARTS LIST FOR THE ELECTRONIC MOUSETRAP

SEMICONDUCTORS

1C1—Pre-programmed PIC12C76!
microcontroller

[C2-—LM7805, voitage regulator,
S-volt/1-amp

Q1, Q4—2N3904 silicon transistor

Q2—2N3906 silicon transistor

Q3—IRF510 N-channet MOSFET
transistor

D1, D2—1N4004 diode, general purpose
rectifier

PD1—Photodetector (Jameco #PDB-
V113-ND)

LEDI1— Light-emitting diode, T1-%.
ultra-bright

LED2— Light-emitting diode, T1, red

PZ1—Piczo beeper, 5-volt (Jameco #76064)

RESISTORS

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

R1—47 ohms

R2—not used

R3.R5.R6,R7,RY, R10, R13, R14—
10,000 ohms

R4—100,000 ohms

R8—1000 ohms

R11—4700 ohms

R12—330 ohms

R 15—50,000 ohms potentiometer

R16—10.000 ohms potentiometer

(R13. R14, and R16 are used only for

MTRAPI8)

CAPACITORS
Cl. C2—0.lpF. ceramic-disc
C3—IyF. tantalum

ADDITIONAL PARTS

AND MATERIALS

SOL1, SOL2—(2) 12-volt relays (Jameco
129349)

S1—Pushbutton test-switch (B G Micro
SWTI1002)

Enclosure (All Electronics MB73), %-
inch rubber feet (Jameco 126981), (4)

4-40 machine screws, (4) 4-40 nuts,
(4) 2-56 machine screws, (4) 2-56
nuts. PVC glue, brass stock %- X 4-
X .025-inches

NOTE: The following items are available
from BAUER Electronics, Inc., 1805
Rte 340, St. Telesphore. Quebec,
Canada, JOP 1Y0. www.bauer-elec
tron.com: Kit of all PCB mounted
parts, including pre-programmed
PIC12C671, ultra-bright LED, and
photo detector (no PCB, enclosure or
relays). $28.50; Pre-programmex
PIC12C671 or PIC16C620; $9.95;
Ultra-bright LED, $2.95. Please add
$5 for shipping and handling in
Canada or $10 outside of Canada.
Canadian residents add appropriate
PST and GST. Money orders only
accepted. No credit cards, please. All
prices are in US currency.
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flashing.

If LED2 flashes three times and
turns OFF, LED1 is not flashing., and
the beeper PZ1 is sounding every

eight seconds, check the polarity
of LED1. If the poilarity is correct,
then press and hold the pushbutton
down. LED2 will flash three times
and go OFF. You are now in the
COUNT?TEST mode. LED1 will be
flashing either rapidly or once in a
while. If LED1 is flashing once in a
while, you have fo align LED1 to
PD1. When LED1 is properly aligned.
it will flash rapidly.

When LED1 is aligned, unplug the
wall wart for five seconds to reset
the PIC. Plug the wall wart back in.
LED?2 will flash three times and stay
ON. LED1 will also be flashing. Lift
the doors by uniatching the latch
springs and latching the doors to
the solenoids. Use a ping-pong ball
or similar object and let it roll
through the EMT. Do not throw the
object. The EMT was designed so
that it wouldn’t detect a flying
insect crossing the light beam (l live
on a farm). Since rodents don‘t

Fig. 6. Use the parts placement diagram above as a reference for constructing the Electronic Mouse

Trap. Make sure to observe capacitor polarity.

been made, drill a %-inch diameter
hole in the enclosure cover for LED2
to show though. Drill a %-inch diam-

S A

.:.0'1—:.3-003 )

2.5 INCHES —————>

Fig. 7. This foil pattern represents the component-side
copper trace.

eter hole to access the pushbutton
through the cover.
By cutting two corner pieces

from the leffover
down-spout parts,
you can fashion a
cover to go over the
wires coming up the
two sides of the main
housing from LED]
and PD1.

Testing. Once you
have double-checked
everything, it’s time
for the smoke test.
First, set R15 to its
maximum resistance
(most sensitive). Plug
the wall wart into the
wall and watch LED2.
It should flash three
fimes and stay ON.
LED1 should also be

move at very high speeds, the PIC
software timing is set for rodents
and the like.

The last thing to dois to put the EMT
in the area it is to be used and shut off
all the lights. For the 8-pin PIC or 18-pin
PIC circuits, put the EMT into TEST
mode by holding the TEST button until
LED2 stops flashing. Now adjust R15
unfil LED1 stops fiashing rapidly. and
then slowly adjust R15 until LED1 just
starts flashing rapidly again.

1 ITIETEM

v

)

[ 25 INCHE§ ————————————

Fig. 8 Here is the solder-side foil pattern for the main PCB
module.



Using The EMT. Using the EMT
requires little human infervention.
For the TRAP ENABLED mode, plug
the wall wart into the wall, lift the
two doors until they latch open on
the solenoids, and wait for the
beep indicating a trap event.

For the TEST mode, from the TRAP
ENABLED mode, press the TEST but-
ton until LED2 stops flashing. The
TEST mode dallows you to monitor
the rodent traffic through the EMT
without activating the solenoids. If
you are using the 8-pin PIC circuit,
pressing the TEST button will flash
LED2 the number of times an LED1
beam break was detected. If you
are using the 18-pin PIC circuit, the
number of beam breaks will be
seen on the LCD display.

Here is a close-up view of the circuit used in the
author’s prototype. The voltage regulator is
seen in the upper left corner. while the piezo
tweeter is nearly dead center, and 1o its right is
the PIC microcontroller that is mounted in a
socket. Notice that the two servos can be seen to
either side of the control box.

Conclusion. | have used the EMT for
about seven months and have
caught my share of field mice and
shrews. | let my friends use the EMT
with great success. Just remember
that most of the time the critters
stay parallel to a wall and, if you
know where they are coming out
of a hole, you can direct them
through the frap by temporary
cardboard barricades and walls.

The biggest problem my friends
had was what to do with the
rodent once it was trapped. By the
way, the flashing ultra-bright LED?
does not seem to hinder or frighten
away the rodents.

For the squeamish and the ani-
mal lover, | suppose you could take
the creature outside and let it go
far away from your property.
Release it too close fo your home,
and the rodent will find its way in
again very quickly. |

DIGITAL DOMAIN
(continued from page 26)

some of the letters. All of the letters
were made to appear to be sponta-
neous expressions of ordinary people.

Though the Internet is not unique, it
is special. As the greatest boon to
information dissemination since the
invention of the printing press, it's also
the greatest boon to info scams.
Because it's so easy to put information
on the Net, it's equally easy to find
false information as well.

HONING YOUR
“WEB-SMARTS”

How can you protect yourself? How
should you ferret out good information
on the Net from bad? How do you find
truth? First, don’'t overreact. There is
much information of value to be found
everywhere on the Net. You just need
to think critically about what you come
across. Also, check out some of the
sources listed in the sidebar.

Think about the source of informa-

POINT AND CLICK

About.com's Urban Legends
Fttpdrhaniegends, ign.comt

Company Skeuth
Www. companysiauth.com

Encyclopedia Britannica.com
wwaw brifannica.com

Evaluating Web Resources
w2 widenereduswollgram-memarial-
liarywabaivaiuationisabeval him

eVoice
WA EVOICE. SOV

How To Critically Analyze Information
Sources

wwawlibrary cornell eduwokuretresearch/
skill26.hitm

PayPal
wiw paypal.com

PhotoPoint
weaw photopaint, com

Thinking Critically About World Wide
Web Resources

wwew ibrany ucla edudibranescollegeheln
Jerticalindex hitm

vMyths.com
W v IhE com

Xdrive
W xdrivie. com

tion. Is it a news organization, profes-
sional or trade group, government
agency, nonprofit organization, com-
pany, educational institution, advocacy
group, student, or hobbyist? Different
sources employ different levels of thor-
oughness in research and fact-check-
ing and different levels of objectivity.

Think about why the person or
organization is presenting the informa-
tion. Individuals and organizations
often have agendas—sometimes explicit,
sometimes hidden. If you uncover the
agenda and keep it in mind when eval-
uating the information, you'll be better
able to filter out any bias.

Think about whether or not the
information is paid for. Some Internet
search engines place sites at the top of
their listings not because of their use-
fulness or popularity, but because
these sites have paid for top billing.
Some book review sites accept pay-
ments from publishers for endorsing
books without notifying readers. When
in doubt, send the site an e-mail mes-
sage asking about its policies.

Think about if, or how widely, the infor-
mation diverges from your current under-
standing. If it diverges widely and may
affect an important business, health, or
family decision, try to verify the same
information with at least two other
sources. Information scientists call this
the “principle of triangulation of data.”

Think about whether the information is
new or old. A lot of deadwood data is
floating around in cyberspace at Web
sites that haven’t been updated in sever-
al years. If the site doesn't include a “Last
updated” line or otherwise date its con-
tent, check out some of its links. if more
than a couple are no longer working, the
information at the site may no longer be
up to date either.

Think about substance. Don't judge
a Web site by its appearance alone.
Looks can and do deceive, although
appearance does count. A site that
looks slopped together may include
information that's been sloppily
researched and presented.

In short, be skeptical, not cynical,
about the Internet as an information
resource. The watchword is “Caveat
lector” —L et the reader beware.

Reid Goldsborough is a syndicated
columnist and author of the book
Straight Talk About the Information
Superhighway. He can be reached at
reidgold@netaxs.com or http://mem
bers.home.net/reidgold. p
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SHORT GIRGUITS

mailto: shortcircuits@gernsback.com CHRIS LA MORTE

What Gould Be Made From This?

Time to get out your breadboards and VOMs. This month we have five circuits for your
experimenting pleasure. I wonder if there is a forward-thinking hobbyist who could incorporate
all of these circuits into one wonder device. What device would contain an RF probe, a logic
probe, an AM radio, a metronome, and an IR detector? It would either be the next Mars rover
or the latest gadget from Ronco. And now, with no further flash, here are the circuits.

TRY THIS ACTIVE RF DETECTOR

Depending on L1’s value, this circuit could detect up to 100-MHz signals.
Try using a 100-pH choke for 30-100 MHz, a 1000-puH choke for 2-30 MHz,
or a 2.5-puH choke for signals less than 3 MHz. The FET operates as a wideband
amplifier in the circuit.

Nikola Tesla 1856-1943)

The debatable father of television, radio, wirgless remote control, and holder of many other patents, Tesla has captivated
the minds of many, No other scientist seems to be surrounded by 50 much controversy and intrigue. In his time, he was
often regarded as mad (in the cld sense} and eccentric..

One thing is for sure; we can all thank him for his persisterice in incorporating AC into our power production grid. Until
Tesla came along, scientists like Edison wera trying to power citles with DC. Tesla's patent for AC power was sold to
George Westinghouse in 1888. Tesla may have won l:-he battle, but as time passed, Nikola's name was obscured and
Er:ILsnn 5 fame grew.

Mikola Tesla's most famous invention was, no doubt, the “I"eala Coil. To this day, backyard inventors try fo improve on the
original spark-gap design: Tesla's largest coil once stood at his lab at Wardenclyffe, located in Shoreham, NY.

Cur founder, Hugo Gernsback, had developed an amicable rapport with the scientific genius, Tesla.
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SINGLE-IC LOGIC PROBE Sl o
Using a CMOS hex-inverter chip, T ——e—) 'T"
you can build this handy logic probe. U 1'?;14 s B1 i
When the probe is touched to a logic s A1 2N2222 ok
low, LEDI lights. If the probe touches i b |

logic high, then LED2 lights. Inputs less

’ & : All you need to receive AM broad-
casts is a diode detector, an audio amp,
and a small amount of supporting com-
ponents. Inductor L1 is a variable
inductor, similar to those found in a
transistor radio. In this circuit, the
diode strips the intelligence from the
carrier; and the audio signal is amplified
by transistor Q1. This is a good exam-
ple of a diode used as a rectifier. In this
case, the rectified signal is the AM
broadcast.

. Thomas Alva Edison (1847-93

At the age of 12, Edison built his own printing press and was producing a daily newspaper from his home, which he sold
to commuters at a nearby train station. His entire life would be marked by ingenuity and creative genius. By the time of his
g/dﬂ_ath in 1831, he would lay claim to over a thousand patents,

some of his accomplishments include the discovery of radio waves in 1875, the invention of bath the carbon transrnitharé
and the phonegraph in 1877, the invention of a carbon-filament lamp and DC generator for incandescent electrical light
in 1879, and a radio transmission method in 1855 (that he later sold to Marconi).

In 1888, Edison tried his hardest to convince George Westinghouse that AG electrical systems are both dangerous and:
Ampractical. This old-fashioned mud slinging would not work against his target—NMikola Tesla. To say these two men dis-
liked one another is a massive understatement.
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METRONOME

This oscillator circuit powers
both an 8-ohm speaker and an LED.
The frequency can be adjusted by
varying resistor R2. The result is a
thumping and flashing metronome
that’s perfect for any musician or
even for a timer on an exercise bike.
Of course, the speaker and the LED
can be removed; and the variable
oscillator would be ready for inser-
tion into any circuit requiring a vari-
able output frequency above .5Hz
and below 10Hz.

Guglicimo Marconi (1874-1937)

Known as the “Father of Radio,” Marconi would later share this title
with none other than Nikola Tesla. lronically, Marconi’s famous trans-
Atlantic broadcasts used seventeen patented Tesla devices.
Regardless, Marconi was a pioneer of radio communications.

Prior to the twentieth century, Marconi had successfully engineered
a wireless system capable of broadcasting from ship to shore and
back again. Marconi opened the world’s first radio factory, which was
based in Chelmsford, England. In 1898 he founded Wireless
Telegraph and Signal Company, Ltd. This company has evolved into
Marconi Corp., today. Marconi spent the final years of the nineteenth
century perfecting his ship-to-shore radio systems.

In 1902, while onboard the US liner, Philadeiphia, Marconi demon-
strated the effects of reflection on radio waves. He showed that the
range of transmission is better at night by transmitting 2000 miles, as
opposed to only 700 miles by day.

Marconi's equipment managed to transmit from England to Australia
in 1918. This monumental accomplishment only hinted at the possi-
bility of today’s global communications.
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IR DETECTOR

Do you want to know if your TV remote is operational? This circuit will
turn on LED1 for 2 seconds when it detects IR light pulses. Component Q1
is a phototransistor detector, and it works. It feeds the voltage-follower amp
that charges C2. Capacitor C2 supplies a sample to another voltage-follower
amp that powers the LED.
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N.C.OS

In the October 2000 issue of Poptronics,

there is an article on numerically-controlled
oscillators (NCOs) that talks about how to build
them. The article by Tom Napier makes nzen-
tion of NCO chips. 1 was wondering if you
kenow what these chips are and who their man-
ufacturers are—S. G., Trafford, PA

It's odd how NCOs, UPSs and ATMs

are altogether different in modern
electronics compared to their old mean-
ing in the military, shipping industry,
and banking. NCOs are the darling of
the communications world. As Tom’s
article explains, they use a large digital
word to set the frequency of a sine wave
that is digitally-generated. Frequeney-
agile technology is the term often used
to describe devices that can change their
frequency at a very high rate of speed.
Applications for this technology are
found in spread-spectrum telephony and
secure communications for military per-
sonnel. NCOs can easily frequency- or
phase-modulate the output signal. In
fact, Harris, the big manufacturer of
broadcast transmitters, uses NCOs for
their FM transmitters. They are the
heart of direct digital synthesizers.

NCOs are manufactured by several
companies including Intersil (FHSP45102,
HSP45106) and Analog Devices (AD9830,
AD9832). You might be interested to
know that Tom also wrote an NCO arti-
cle in the October 1998 issue of Circuit
Cellar magazine.

The S-Video standard separates the

luminance and chrominance signals
into two lines to reduce crosstalk and
increase bandwidth and is incompatible
with standard line-level video. The con-
nector pinout, as seen from the solder
lug side, is shown in Fig. 1. Pin 1 is the
luminance ground; pin 2 is the chromi-
nance ground; pin 3 is the luminance/
sync signal; and pin 4 is the chrominance

signal

Fig. 1. The S-Video plug as viewed from the
“solder tab” end, illustrating the pin locations
uas described in the text, is a 4-pin “mini-DIN"
type of connector.

Conar The Barbarian?

I've received responses from several of you
kind folks regarding my plea for test equip-
ment manuals for correspondence school
kits—brands such as Conar, Bell &
Howell, and Ameco (but not Heathkit). A
special thanks to Jeffrey Lawrence, John
Christensen, and Ralph Dominguez for
their kind offers and contributions.

$-Video Jack Pins

I am in need of the pin-connections on an
S-Video jack. Can you help me weth
this?—D. K., Boonton, Nj

More Capacitors?

L was sorting components. When [ got to

the film and ceramic capacitors, I wasn’t
sure what those capacitance codes stood for:
Here are the codes from four film capacitors
that 1 wasn’t sure about: “0.01K400,”
“0.1K400,” “1.0K400,” and “10K400.”
The next one is a two-line code: “1/10” on
top and then “100 MKT” under it. I also
bave some capacitors that don’t have a volt-
age rating where the first two bave a two-
line marking and the third is one line:
“103” and then “M3E,” “474M” and then
“3 D,” and then “224” and nothing else.
The last one is three lines: ITT 7329 T,
15630V6-14, and .1UF100VDC. Do you
bave a guide for identifying capacitors and a
guide for reading those stamped codes?—
M.7F., Surrey, British Columbia

Different versions of the basic “How
do I read capacitor values” question
come up frequently, and this will be the
fourth installment in the last two years
in the “Q & A” column. Each time, we

READERS’ QUESTIONS, EDITORS’ ANSWERS

CONDUCTED BY DEAN HUSTER

have a new wrinkle. Perhaps we could
find a way to post this information on
the Gernsback Web site at www.gerns
back.com.

The first four caps mentioned are
0.01, 0.1, 1 and 10 microfarads in that
order, each rated at 400 volts. The “K”
means a tolerance of 10%. See the
March 2001 “Q & A” column for more
information on tolerance letter codes. If
a capacitor value is in decimal form with
a value less than 1, it is ALWAYS in
microfarads. If the value is in whole num-
bers, you have to watch the capacitor con-
struction and the style. If it's obviously an
electrolytic, the value is usually in micro-
farads; if not, it’s in picofarads.

I'd have to actually see the next cap to
determine its value, and even then, I
might resort to a digital capacitor meter
to make the final determination. I'll
admit defeat before making an incorrect
choice. My preferred guess would be
that “1/10” means 1 microfarad at 10
volts while the “100MKT” is a general
style number that will be found on all
caps of this type regardless of the value.
If you choose “100MKT” as meaning
100 volts and “M” as 20%, then you
have to deal with “1/10” somehow as
well as the remaining “KT”. Again, the
meter would be used to verify my
choice. If the meter said 1.2 microfarads,
I’d still put the cap in with my 1 micro-
farad units, going by the marked value
rather than the actual reading.

The next three caps are read as shown
in the previously cited columns and will
be 0.01 microfarads at 20% (“M” is a bit
of an educated guess here), 0.47 micro-
farads at 20%, and 0.22 microfarads.
With that last one, I'd assume a “Z” tol-
erance since no other was shown, which
would be -20%/+80%, typical for “bulk”
capacitance used in decoupling circuits.
M.J. had photos attached of these three,
asking what type they were. Since the
photos would not have reproduced well
here, I’ll describe them. All three are
radial-lead, conformal-coated (“dipped”)
capacitors, yellowish-beige in color with
the imprinting in black or red ink. These
are ceramic capacitors and might be
monolythic or multilayer ceramics to get

sojuouidod *100e 18qwaseq

a lot of capacitance into a small volume. 39



Poptronics, December 2001

&
o

The last cap, as shown in the photo, is a
rectangular-shaped thing, black in color
with white imprintng and radial leads. It’s
likely a plastic dielectric, most probably
polyester. The lettering on the photo was a
little fuzzy, but the top line, “I'TT 7329 T”
likely indicates that the cap was made for
ITT (Internatonal ‘Telephone & Tele-
graph), maybe in week 29 of 1973. The
next line is probably the I'TT internal part
number, a “house number” for which
you'll never find out anything unless you
have some company-confidential materia)
in hand. The last line is the value and volt-
age rating, 0.1 microfarads at 100 volts.

Muscle Wires?

I have been looking for circuit diagrams

for an clectronic muscle stimulator (simi-
lar to a TENS unit) and can’t find anything
amywhere. Do you bave any idea where |
could get schematics for these devices? They
are used for musde development and are
espectally belpful for people who can’t exer-
cise because of arthritis (which 1 have) or
other ailments.—W.H., via e-mail

One reason that you can’t find a
schematic like that is that the compa-
nies that manufacture such units closely

HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Internet: See our Web site at
www.poptronics.com for information and files
relating to Poptronics and our former maga-
zines (Electronics Now and Popular
Electronics) and links to other useful sites.

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

Many electronic component manufac-
turers have Web pages; see the directory
at www.hitex.com/chipdir/, or try address-
es such as www.ticom and www.motoro
la.com (substituting any company’s name
or abbreviation as appropriate). Many IC
data sheets can be viewed online:
www.questlink.com features IC data
sheets and gives you the ability to buy
many of the ICs in small quantities using a
credit card. You can also get detailed 1C
information from www.icmaster.com, which
is now free of charge although it formerly
required a subscription. Extensive informa-
tion about how to repair consumer elec-
tronic devices and computers can be found
at www.repair faq.org

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

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

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

Back issues: Copies of back issues of and
past articles in Electronics Now, Popular
Electronics, and Poptronics can be ordered
on an “as available basis” from Claggk, Inc.,
Reprint Department, PO. Box 12162,

Hauppauge, NY 11788; Tel: 631-592-6721.To
ensure receipt of the correct material, readers
must supply complete information on the arti-
cle or issue that they wish to buy.

Poptronics and many other magazines are
indexed in the Reader's Guide to Periodical
Literature, available at your public library.
Copies of articles in other magazines can
be obtained through your public library’'s
interlibrary loan service; expect to pay about
30 cents a page.

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

Manuals for older test equipment and
ham radio gear are available from Hi
Manuals, PO Box 802, Council Biufts, 1A
51502, and Manuals Plus, 130 N. Cutler Dr.,
N. Salt Lake, UT 84054.

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

Remember that the “2S” in a Japanese
type number is usually omitted; a transistor
marked D945 is actually a 25D945.

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

guard the guts of their products because
of liability issues. They don’t want any-
one but bonded/insured, authorized/
licensed BME'Ts (biomedical electronic
technicians) repairing any unit that con-
nects to the body, especially if that
device is connected to the electrical
mains and/or puts out a current such as
the device you describe.

As much as I'd like to help in that
regard, the publisher and I are bound by
the same code to avoid publishing infor-
mation for circuits that have the poten-
tial of failing or which may be construct-
ed of inferior or incorrect parts and
could end up jeopardizing human life.
Neither do we want to condone the use
of non-prescribed treatments, which
could be dangerous to the individual. A
manufacturer’s desire for profit doesn’t
drive up the cost of electronic medical
devices as much as the liability insurance
and bonding they must have to produce
such things.

Find A 2-mA LED

In the July 2001 issue of Poptronics,

the “In-Circuit Capacitor ‘Tester” calls
for a 2-mA light emitting diode (LED). 1
have not been able to locate a 2-mA LED;
the best I bave been able to find is 15 mA.
Could you advise me where I might find
one?—TR., via e-mail

It is a little tough to find LEDs that

are rated for less than 10 mA.
However, don’t forget that this is
the absolute MAXIMUM forward
current rating, and the LED will operate
on much less current, albeit sacrificing
light intensity. The cap tester circuit has
3.3 mA ftlowing through the LED.
In this light, a “Z-mA low current” diode
is really a little bit stressed. I'd try what-
ever LED you have on hand, for you
won’t hurt anything in the circuit if you
do. I used one rated at 20 mA in a mock-
up of that portion of the circuit, and
it worked just fine. The Digi-Key cata
log (www.digikey.conr) does have low-
current LEDs from Chicago Miniature,
some of which are surface-mount tech-
nology that are rated at currents as low
as 1.8 mA.

Luminous Intensity
And The ‘med’

What does M.C.D. stand for? Is there a
simple way to test the luminous intensity



of a light emitting diode (LED)?—E.L., via
e-mail

The abbreviation “cd” stands for can-

dela, which is the standard unit of
measure of luminous intensity. The med
is therefore a millicandela or 0.001 cd.
You'll see this unit of measure used to
compare the light output of one LED
versus another. It’s a measure of the
overall brightness of any light source. To
get more complicated, one candela pro-
duces one lumen per square meter at a
distance of one meter from the source.
I'm not a physicist, so this is as far as I go
with these definitions!

BOX BREADBOARD
PERIMETER SOCKETS
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LDR

LED
Fig. 2. This drawing shows how the solderless

breadboard connectors are located on opposing
sides of a light-tight box.

As far as testing for the luminous
intensity, that’s no problem. With a sim-
ple circuit, you can compare LEDs of
the same color or check LEDs of the
same size and color to match them for
intensity. You can’t build a simple circuit
to provide you with the actual luminous
intensity because things like calibration,
standards, and light wavelength make a
device too complicated for this column.

Build a light-tight box into which
you can mount both the LED under
test and a light-dependent resistor
(LDR), otherwise known as a resistive
photocell. LDRs are very sensitive to
changes in light and have a huge
dynamic range. I made a box of opaque
black plastic. If I were to do it again,
I’d use unetched printed circuit board
material and solder the pieces together.
Mount two little solderless breadboard
connectors inside the box on opposing
walls, facing each other. You can make
these little connectors by sawing up an
old breadboard so that you have two or
more adjacent contact strips on each
piece. The wires to the connectors

come out through holes in the sides. .

Actually, I mounted two more of the
solderless connectors on the outside of

the box connected to those two wires
so that I had a light-tight-box bread-
boarding component. Light-seal every-
thing with flat-black model paint and
coat the inside of the box with the
paint. The tiniest bit of light leaking in
can-be seen by the LDR. An “inside”
view of the box is shown in Fig. 2.

Connect the LED in series with a
100-ohm, %-watt current-limiting
resistor and a variable power supply.
Set the LED current for the same value
for each test, e.g., 10 milliamps, by
using a digital multimeter (DMM) to
measure the voltage across the resistor
on the 2-volt range. Current will be
the measured voltage divided by the
100 ohms. With the LED directly fac-
ing the LDR and the lid on the box,
measure the LDR resistance with a
digital multimeter and jot the reading
down. Switch to another LED and
repeat the test as many times as you
need. Make sure that the distance and
orientation between the LED and the
LDR always remains the same for each
test. A width of cardboard or popsicle
stick may help as a gauge.

At this point, you don’t have a glim-
mer of an idea .what these readings
mean. After you have tested ten or more
LEDs, especially if they vary a lot in
resistance of the LDR, you should be
able to line them all up in a series circuit
with a current-limiting resistor so that
they have the same 10 milliamps going
through each of them. Note the differ-
ences in intensity and see how far the
resistance has to move to be able to see a
difference. Probably your first test
should be with a batch of “surplus”
LEDs, since they tend to be “floor
sweepings” that vary a lot in intensity
and will give you a wider range of values
than will a set of new prime LEDs.

Google Groups Are Active

“In the July 2001 column, T had men-
tioned that Deja’s Usenet Archive and
forum that posted to the Usenet news
groups went dormant after being
acquired by Google. 'm happy to report
that Google Groups is alive and well and
is now taking posts. It is an extremely
active forum. Be. forewarned that if
you're used to the Gernsback or Twisted
Pair forums, you need to prepare for the
possibility of ruffled feathers if you post
there, because of the increased amount
of “flaming” that goes on. The URL is
brtp://groups.google.com.

Writing to 0&A

As always, we welcome your ques-
tions. Please be sure to include:

(1) plenty of background material,

(2) your full name and address on the
letter (not just the envelope),

(3) and a complete diagram, if asking
abouta circuit; and

(4) type your letter or write neatly:

Send questions to Q&A, Poptronics,
275-G Marcus Blvd., Hauppauge, NY
11788 or to qtra@gernsback.com, but do
not expect an immediate reply in these
pages (because of our backlog). We
regret that we cannot give personal
replies. Please no graphics files larger
than 100K. [P}

Introducing Robotics with
Legoe Mindstormsm

For Robot Lovers. Shows how to build a
variety of increasingly sophisticated com-
puter-controlled robots using the brilliant
Lego mindstorms Robotic Invention System
(RIS). Covers the fundamental building tech-
nigues needed to construct strong and effi-
cient robots. Explains to the reader how robot
control programs may be simply constructed
on their PC screens. |
Detailed building in-
structions are provided
for all the robots fea-
tured. 270 pages, 71/2
x 1057 in. $19.99.

Plus $2.45 shipping
in US. Order from
CLAGGK Inc., PO. Box
12162, Hauppauge, NY
11788 CLX1

Electronic Projects 1.0
By Max Horsey

A series of ten projects to build along with
audiovisual information to support hobbiests
during construction. Each project is complete
with schematic diagrams, circuit and PCB
layout files, component lists and comprehen-
sive text to guide the hobbyist through the
project. A shareware version of CAD-
PACK-—schematic capture and PCB design
software is also provided. Projects include a
reaction timer, logic probe, egg timer and
seven more. Get _
your own copy of |
this CD-ROM today.
$75 including ship-
ping in the U.S.
| Order from CLAGGK
Inc., PO. Box 12162,
Hauppauge, NY
11788. Visa, MC,
Discover, OK.

el tnondc
rres et

Ubemteania Progasts 1.8
[Sher—

CLX2

souoiidod ‘1002 19qwaseg

£
-t



Poptronics, December 2001

42

AMAZING SCIENCE

mailto: amazingscience@gernsback.com

Hexapod Walker Robot

Walkers are a class of robots that
imitate the locomotion of animals
and insects. Walker robots have the
potential to transverse rough terrain
impassable by standard-wheel vehicles.
It is with this in mind that robotists are
developing walker robots.

Imitation Of Life

Sophisticated walkers imitate insects,
crabs, and sometimes humans. Biped
walkers are still a little rare, requiring
balance and a good deal of engineering
science. In this article we will build a six-
legged walker robot.

6 Legs—Tripod Gait
Using a six-legged model, we can

REST
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=

’

>
[++]

c D

Fig. 1. The above diagram shows the tripod gait
of a hexapod. There are always three feet on the
ground at any given time.

JOHN |0VINE

REST

F

Fig. 2. Here is the walking pattern of a hexapod powered by three servos. Notice that, at rest, the

center legs do not support any weight.

demonstrate the famous tripod gait used
by the majority of legged creatures. In
the following drawings, a dark circle
means the foot is firmly planted on the
ground and supporting the weight of the
creature. A light circle means the foot is
up and moveable.

Figure 1A shows our creature at rest.
All feet are on the ground. From the
resting position our creature decides to
move forward. As shown in Fig. 1B, to
step forward, the hexapod lifts three of
its legs (represented by the white cir-
cles), leaving its weight on the remaining
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Fig. 3. The above figure can be used as a template for constructing the hexapod'’s body.

three legs (represented by the dark circles).
Notice that the legs supporting the weight
(dark circles) are in the shape of a tripod.
This is a stable weight-supporting position.
Our creature is unlikely to fall over. The
three lifted legs (white circles) are free to
move, and they move forward.

Figure 1C illustrates where the three
lifted legs move. At this point, the crea-
ture’s weight shifts from the stationary
legs to the moveable legs, see Fig. 1D.
Notice that the creature’s weight is still
supported by a tripod position of legs.
Now the other set of legs moves for-
ward, and the cycle repeats.

This is called a tripod gait, because a
tripod positioning of legs always sup-
ports the weight.

Tri-Servomotor Walker Robot

The walker robot we will make is a
compromise in design and construction,
but allows us to build a walker that only
requires three servomotors. Although it
uses just three servomotors, it is a true
tripod gait walker. The hexapod uses
three HS300 (42-oz. torque) servomo-
tors for drivers and a 16F84 microcon-
troller for brains.

Function

At the front of the walker are two
servomotors. Each servomotor controls
both the front and back legs on its side.
The front leg is attached directly to the
horn of the servomotor. It is capable of
swinging the leg forward and backward.
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1
BEND
90°
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(QUAN. 2)
FRONT LEG
(QUAN. 2)

ALL DIMENSIONS IN INCHES

Fig. 4. Here are the guides for constructing the
front and rear legs of the robot.

The back leg connects to the front leg
through a linkage. The linkage makes
the back leg follow the action of the
front leg as it swings forward and back.

The third servomotor controls the
two center legs. This servomotor rotates
the center legs 20-30 degrees in a clock-
wise (CW) or counter clockwise (CCW)
rotation. This tilts the robot to one side,
either left or right.

With this information under our
belt, we can now see how our robot will
walk. Lock at Fig. 2. We start in the rest
position. Each circle represents a leg. As
before, the dark circles show the weight-
bearing legs. Notice in the rest position,
the center legs do not support any
weight. These legs are %-inch shorter
than the front and back legs.

In position “A,” the center legs are
rotated CW by about 20 degrees from
center position. This causes the robot to
tilt to the right. The weight distribution
is now on the front and back right legs
and the center left leg. This is the stan-
dard “tripod” position described earlier.
Since there is no weight on the front and
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CENTER LEGS

Fig. 5. The center legs are constructed of a single piece of aluminum and are 1/8-inch shorter than

both the front and rear legs.

back left legs, they are free to move for-
ward as shown in the “B” position of Fig. 2.

In the “C” position, the center legs
are rotated CCW by about 20 degrees
from center position. This causes the
robot to tilt to the left. The weight dis-
tribution is now on the front and back
left legs and the center right leg. Since

there is no weight on the front and back
right legs, they are free to move forward
as shown in the “D” position.

In position “E,” the center legs are
rotated back to their center position.
The robotis notin a tilt(;_d position so its
weight is distributed on the front and
back legs. In the “F” position, the front

El
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LISTING 1 :

'Hexapod Walker
' The Connections

' left sanvo motor Pin RE1
" right servo motor Pin RB2
"tilt servo matar Pin RBO

' Moves in forward direction only

start:

FOR BO = 1 TO 60
pulsout- 0,155
pulsout 1,145
pulsout 2,145

pausa 16
HMEXT BO
FORBD=1TO 60
puizsout 0,180
pulsout 1,200
pulsout 2,145
pausa 18

MEXT B0

forb0D=11015

pulsout 0, 172 ‘it

“start by tilting CW it right sida
' keep left tegs back
' bring right legs forwanrd

“tilting CCW ift keft side
* bring lett legs forward
' keap right legs forward

pulgolt 1, 200 ' keep el legs forward
pulsout 2, 145 "keep night legs forwerd
pause 18

naxt Bl

for BD = 110 50
pulsout 0, 172 iy tilt
pulsout 1, 145 ' bring left legs back
pulsout 2. 200 ' bring right legs back
pause 18

next bo

goto start

S

and back legs are moved backward
simultaneously causing the robot to
move forward. The walking cycle then
repeats.

This is the first gait pattern I tried,
and it worked. There are other walking
patterns you can design, develop, and
experiment with. I will leave it to you to
develop walking patterns for reverse
(walking backward), turning left, and
turning right. If you would like to see
another article that continues the devel-
opment of this robot, providing wall and
collision sensors as well as providing the
ability to walk backwards and turning,
write to me in care of the magazine.

Construction

For the main body, I used a 3- X 8- X
.032-inch sheet of aluminum. The servo-
motors are mounted to the front of the
body (see Fig. 3). The servomotor holes
shown in the drawing should be photo-
copied and taped to the aluminum sheet.
The photocopy will provide accurate hole-
location for mounting the servomotors.

The four ‘% diameter holes a little
past halfway down the main body are for
mounting the center servomotor. These
four holes are offset to the right side.
This is necessary to align the servomo-
tor’s horn in the center of the body.

The bottom two holes are for mount-
ing the pivots for the two back legs.

Use a punch to dimple the metal in
the center of each hole you plan to drill.
This will prevent the drill bit from walk-
ing when you drill the hole. If you don’t
have a punch available, use the pointed
tip of a nail for a quick substitute.

The legs for the robot are made from
%- X Y-inch aluminum bar stock, see
Fig. 4. There are four holes that are
drilled into the two front legs. The back

| {_r

BEND
Y 90°

Fig. 6. Two L-shaped brackets must be con-
structed in order to attach the center servo to the
body.
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Fig. 7. The linkage system consists of two threaded rods that connect the front and rear legs, which

permits synchronous movement.

legs only need two holes, one for the
pivot and the other for the linkage. Also,
notice that the back legs are .25 shorter
than the front legs. This compensates
for the height of the servomotor mount-
ing horn on the front servomotors
where the front legs are attached.
Shortening the back legs makes the
robot platform level.

After the holes are drilled, we need
to bend the aluminum bar into shape.
Secure the aluminum bar in a vise 2%-
inches from the end with the drilled
holes. Pressure is applied to bend the

No, it’s not dead...it’s resting. Here you can see
the underbelly of the hexapod with two servos in
place.

aluminum bar at a 90-degree angle. It’s
best to apply pressure at the base of the
aluminum bar close to the vise. This will
bend the leg at a 90-degree angle, while
keeping the lower portion of the leg
straight without any bowing of the lower
portion.

The center legs are made from one
piece of aluminum (see Fig. 5). The cen-
ter legs are about %-inch shorter than
the front and back legs when mounted
to the robot. When centered, the legs do
not support any weight. These legs are
for tilting the robot to the left or right.

PARTS LIST

Servomars

I6ERS Microconirollers

Adurninum birs

Alwiminuin sheets

4 threaded rods and nuts

Plastic machine screws, nuts, and washers

Availably mmom ;
Tmages Company

A Seneca Loop

Staten Island, NY 10214
TIE-698-4305

WWHL g eyeo.com

ALL DIMENSIONS IN INCHES

The legs tilt the robot by rotating the
center servomotor approximately =20
degrees.

To make the center legs, first drill
the mounting holes in the center of the
%4 X % X 9%-inch aluminum bar. Secure
the aluminum bar in a vise. The top of
the vise should hold the aluminum bar
%-inch from the center of the aluminum
bar. Grab the aluminum bar with pliers
about %-inch above the vise. Keeping a
secure grip with the pliers, slowly twist
the aluminum bar 90 degrees. Don’t go
fast, or you could easily snap the alu-

The center servo is shown here ready to be
attached to the body. The center legs and the two
L-brackets have been attached to the servo.

sojuondod ‘1002 Jequsdeg

&H
a



Poptronics, December 2001

P -3
-]

+5V 14 K
13 r7 ) $ 47K ApF
12 —
oo LY MCLR|—
SERVO o] RS 0sc1 I K—e
MOTOR —RB4 XTAL ‘Cc2
RIGHT 9 0O 22F
\ T RB3 s 4 MHz T
MOT RB 0Ssc2 & —e
C J SERVO 2 !

MOTOR Ic1 csF
LEFT PIC16F84 22p

QTT\ LA P3Y i

TOCKI[

S

J ERVO v EX

RA2 -

18

RBOANT  RA1 7

RAO —

VSS
5
! IC2 0
7805 ———o0 +5V
6-9VDC G

—+||—-——||———<_;

Fig. 8. At the heart of this hexapod lies a PICI6F84 with an external 4-MHz crystal linked to the

oscillator pin-outs, 16 and 15.

minum bar. Repeat the twist on the
other side.

After the two 90-degree twists have
been made, make the other 90-degree
bend for the legs as we have done before

for the front and back legs.

Mounting the Servomotors

The front servomotors are attached
to the aluminum body using plastic 6-32
machine screws and nuts. The reason I
am using plastic screws is that they are a
little flexible, allowing the drilled holes
to be slightly off center from the mount-
ing holes on the servomotor.

The legs are attached to the servo-
motor’s plastic horn. For this I used 0-80
machine screws and nuts. When mount-
ing the servomotor horn on the servo-
motor, make sure that each leg can

The hexapod is ready for action. Two threaded
rods provide linkage for the synchronous move-
ment of the rear and front legs.

swing forward and backward an equal
amount from a perpendicular position.

Center Servomotor

To attach the center servomotor to
the body requires two L-shaped brackets
(see Fig. 6). Drill the holes and bend at a
90-degree angle.

Attach the two L-brackets to the
center servomotor, using the plastic
screws and nuts.. Next mount the center
servomotor assembly under the robot
body. Align the four holes in the body
with the top holes in the L-brackets.

Secure with plastic screws and nuts.

Linkage

The linkage between front and back
legs is made from 4-40 threaded rod (see
Fig. 7). In the prototype robot, the link-
age is S¥%-inches, center to center. The
linkage fits inside the holes in the front
and back legs. The linkage may be
secured using a few 4-40 hex nuts.

The back legs must be attached to
the body of the robot before you make
the linkage. The pivot for the back legs
is made from a %-inch binding post and
screw. The leg is attached as shown in
the close-up in Fig. 7 (View A). The
plastic washers underneath the body are
necessary. They fill up the space
between the aluminum body and the

Here is the completed hexapod. A breadboard
containing the circuit is mounted to the top of
the body. The robot is controlled by a
PICI6F84.

bottom of the screw. This keeps the leg
close to the aluminum body without sag-
ging. I chose plastic washers for less fric-
tion. Do not use so many washers that
force is created binding the leg to the
body. The joint should pivot freely.

Electronics

Figure 8 shows the schematic for the
servomotors and PIC microcontroller.
Notice the 6-volt battery pack is power-
ing the microcontroller, as well as the
servomotors. The battery pack uses four
AA-batteries. The microcontroller cir-
cuit is built on a small solderless bread-
board. The battery pack and circuit are
laid on top of the aluminum body.

Microcontroller Program

The 16F84 microcontroller controls
the three servomotors using just three I/O
lines. This leaves ten available I/O lines
and plenty of programming space left over
to improve and add to this basic walker.

Not all servomotors are exactly alike
and may not respond in an identical
manner to the PULSOUT command. The
PULSOUT commands that control the
position of the servomotors you use may
need to be adjusted. Adjust the numeri-
cal value of the pulsout commands to
compensate for any differences with the
servomotors used in your hexapod robot
walker.

While this PICBasic program only
provides for forward motion, a litte
experimentation on the part of the robo-
tist can have this robot turning to the
left or right and walking backward. A
few sensor switches on the front can
inform the robot when it has encoun-
tered an obstacle. o

BUY BONDS
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Tracking the Wall

L ast month, my article dealt with config-
uring a robot that needed to travel down
a hallway parallel to the wall, with the abili-
ty to measure its angle to the wall. The art-
cle covered some basic trigonometric func-
tions, the Sharp GP2D12 Infrared Distanice
Sensor, and programming of the QOP.c’
oIRRange Object. Now my robot can see
and determine its angle to the wall. This
angle is considered the angle of corvection.
Now comes the second step: How does one
get the drive motors to respond to the angle
of correction and make course corrections
based upon it?

Before a formula could be devised,
the mechanics of the robot needs to be
evaluated. My robot uses two drive
wheels, each with its own motor. One
drive wheel 1s placed on each side of the
robot, and a coaster is in the back with
the weight of the batteries holding it
down. Given this configuration, turns
are achieved by slowing down the wheel
on one side while speeding up the wheel
on the other side. When both wheels
turn at the same rate, the robot travels
straight (see Fig. 1).

The question now was: What formu-
la would my robot need to take the angle
of correction and apply it to both of the
motors so that one would speed up and
one would slow down in such a way as to
cause the robot to travel down the hall
parallel to the wall?

Formulating The Formula

The first idea I had was to simply add
the angle to one motor’ speed and subtract
the angle from the other motor’ speed.

RightSpeed = CurrentSpeed —
CorrectionAngle

LeftSpeed = CurrentSpeed +
CorrectionAngle

In theory, the robot would travel
straight down the hall when the robot

SCOTT M. SAVAGE

LEFT WHEEL

COASTER WHEEL

RIGHT WHEEL —

Y

Fig 1. When both wheels are turning at the same speed, the robot travels straight down the hall.

was parallel to the wall as shown in Fig.
2. The robot would do this because the
measured angle would be 0 and would
not affect the speed of either motor.
Once the robot became non-parallel to
the wall, the measured angle would slow
down one motor and speed up the other,
turning the robot back towards being
parallel. Once parallel again, the motors
would resume identical speeds.

After putting the robot on the floor,
I quickly realized that this formula need-
ed some additional input. Even with the

angle of correction being applied, the
robot did not travel parallel to the wall.
Instead, it steadily curved towards the
wall and eventually ran into it. After
some investigation, I discovered that
one motor was turning faster than the
other motor when the same voltage was
being applied. This was due to the con-
struction of the motors. These motors
were tuned to run faster when they spin
in a particular direction. With the con-
figuration of my robot, one motor
turned clockwise and the other needed

Fig. 2. When the robot is parallel to the wall, the angle of correction is 0. That angle does not affect
the speed of either wheel, resulting in the robot traveling straight down the hall.
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Fig. 3. Mechanical differences in the motors’ speed can cause the robot to go at undesired angles.

to turn counterclockwise, because they
were mounted 180° from each other.
The motor that turned in reverse to
make the robot go forward ran slower
than its counterpart.

To describe how this caused the robot
to go off course, let’s suppose that the dif-
ference in speed of the motors causes the
robot to have an exceptionally large turn
error of 30° to the right when the motors
are directed to spin at the same speed.

_ Figure 3 shows the 30° split into two 15°
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sections. When the robot is at a 15° angle
to the wall, the formula will direct the
motors to turn left 15°. When subtracted
from the turn error of 30° it leaves the
robot traveling at a 15° angle to the wall.
Thus, the error angle and the angle of cor-
rection nullify each other, causing the
robot to continue on course at 15°—even-
tually driving into the wall.

The solution to this problem was to
incorporate the distance to the wall into
the formula. This solution will work by
generating a second angle of correction
that increases in the opposite direction
as the robot moves closer to the wall.
The two angles of correctdon will be
added to each other producing a new

angle of correction. This result over-
comes any error angle; as the robot
approaches the wall, the second angle
will counteract the first, driving the
robot back away from the wall.

Just as in last month’s article, the
angle is calculated using a little
trigonometry. As shown in Fig. 4, if the
robot is not in the middle of the hall,
then the angle that the robot will need
to turn to return to the middle can be
derived. Take the ratio of the robot’s off-
set from center and the distance to a
point out in front of the robot in an
Arctangent calculation, as follows:

[ Degrees2 = Arctangent(Y/X) ]

Trigonometry Revisited

In last month’s article, a detailed
description of Arctangent is given. This
month I will just touch on the major
points. Arctangent is defined as the angle
(A) that corresponds to a specific ratio cre-
ated by dividing the length of the side
opposite the angle (Y) by the length of the
side adjacent to the angle (X). An
Arctangent diagram is shown in Fig. 5.

One of the more interesting things

-

O

Fig. 4. When the robot is not in the middle, a second angle of correction can be calculated.

Y
‘ .
T —|
~ X l
Fig. 5. Arctangent is the angle (A) that corre-

sponds 1o the ratio of the length (Y) divided by
the length (X).

about Arctangent that was covered last
month is how the constant 55 can be
substituted for the Arctangent function
for angles less than 20°.

[ Degrees2 = 55*(Y/X)]
may be substituted for the formula

[ Degrees2 = Arctangent(Y /X )]
for angles under 20°

Calculating the 2™ Correction
Angle

To calculate the second angle of cor-
rection, the robot’s offset from center
will need to be figured out. This will be
the Y value in Figs. 4 and 5. In the con-
test that I am entering, the halls are 18
inches apart, so the middle of the hall is
9 inches from the wall. As detailed last
month, the robot already has two Sharp
GP2D12 Infrared Distance Sensors
mounted facing the same wall. See the
configuration shown in Fig. 6.

The OOPics oIRRange Object is
used to read the Sharp GP2DI12
Infrared Distance Sensor and returns
the measured distance in 64 steps per
foot. When the robot is in the center of
and traveling straight down the hall,
both oIRRange Objects will have a read-
ing of 48. This calculatdon was done by
taking 64 steps per foot/12 inches per
foot * 9 inches. However, when the
robot is at an angle to the wall, the front
and back are different distances to the
wall. Therefore, the measurements will
not be the same.

By adding the two measurements
together and dividing by 2, we get the
actual distance that the middle of the
robot is from the wall—even if the robot
is at an angle to the wall. For the angle-
of-correction formula, when the robot is
in the center of the hall, the offset needs
to be 0. Subtract 96 (48 for each side)
from the measurement before dividing it
by 2. Plugging this into the formula
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Fig. 6. Two Sharp GP2D 12 Infrared Distance Sensors are mounted on the robot Jacing the same wall.

gives:

[ Degrees2 = 55 * ( ( ( FrontDistance
+ BackDistance — 96)/2)/X) |

The X value in the formula is an
unspecified point in front of the robot.

= cz\ml.osc

SR AT bR

Dim M As New oUserClass("PUMN2.

'Sub Hain()
gnd Sub

Dim M As New
Dim F &s New oIRRange
pim B As New oIRRange
pim A As New oByte

Const CurSpeed = 64

Sub main()
€all IoSetup
bo

HM.Right.value =
H.Left.Yalue =

Sub I0Setup()
F.IOLine = 1

F .Operate = cuTrue
B.I0Line = 2

B.Operate = cuTrue
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LISTING 2

olUserClass{""PWHX2.08SC"

A =(F - B) + ((F+8B-96) /&)
CurSpeed - A
CurSpeed + A I

Any distance, within certain limits, can
be used. If the distance is too small, then
the robot will overcompensate for being
out of center and will wind up weaving
back and forth around the center of the
hall. If the distance is too large, then the
second angle of correction will not ade-
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quately overcome any mechanical error.
The correct distance really depends on
the mechanics of vour robot and needs
to be tuned. As a starting point, I select-
ed 20.625 inches because it allows the
formula to be reduced. Using 20,625
inches at 64 steps per foot works out to
be 110 (20.625 / 12 * 64). Plugging this
into the formula gives:

[ Degrees2 = 55 * ((( FrontDistance
+ BackDisrance — 96)/2)/110)]

This formula can be reduced by
dividing by 55.

[ Degrees? = (( FrontDistance +
BackDistance — 96)/2)/ 2|

which can be reduced to:

[ Degrees? = ( FrontDistance +
BackDistance — 96) / 4 ]

Adding the second angle of correc-
tion to the original angle of correction
will give us a final angle of correction.
The formula used to do that is:

[ CorrectionAngle = Degreesl +
Degrees? |

Plugging the 1* angle of correction
formula from last month and the formu-
la for the 2" angle of correction into
this formula gives:

[CorrectionAngle = (FrontDistance —
BackDistance) + (( FrontDistance +
BackDistance — 96)/ 4) |

Using the Magnevation PWMx2
Motor-Driver Board

Now that we have the formula, the
next step is to get the wheels to turn
under their own control. The motor
controller that my robot is using is the
Magnevation PWMx2 Dual DC motor
controller.

This motar controller is capable of
driving two DC motors rated at up to 55
volts at 3 amps with speed control,
brakes, thermal overload signals, and
current sense. [t has a 40-pin connector
on each side, which allows it to be
directly connected to the OOPic’s 40-
pin connector, while passing all the con-
trol signals through to the 40-pin con-
nector on the other side. It also has a 16-
pin header that is configured for a stan-
dard PC joystick to be plugged into.

(Continued on page 54)
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BP294—A Concise Introduction to Micro-soft

Works $6.99. You can use the word processor to
your advantage to type, edit, print and save documents.
This book explains how Works can be used to build up
simple spreadsheet examples, edit them, save them,
printthem and retrieve them. It informs you how to cre-
ate simple macros, and to simplify long repetitive tasks
and to customize the program to your own needs.

BP350—Electronic Board Games $6.99. Twenty

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

BUDGET PROJECT AND COMPUTER BOOKS

BP131—Micro Interfacing Circuits — Book 2 $3.99.

This book is intended to carry on from where Book
1 left off. It is primarily concerned with practical appli-
cations beyond the parallel or serial interface to the
microprocessor. It is about “real world” interfacing
including such topics as sound and speech generators,
temperature and optical sensors, motor controtlers etc.
Like Book 1 the subject is not treated in a purely theo-
retical manner.

BP378—45 Simple Electronic Terminal Block

Projects $6.99. 45 easy-to-build electronic projects
that can be built by an absolute beginner. Projects are
assembled on terminal blocks using only a screwdriver
and other simple hand tools. No soldering is required.

BP432—Simple Sensor Terminal Block Projects

$6.99. This book is the next logical step from the
above book (BP378), by the same author. This is an
open sesame to the practical worid of electronics for
youngsters or beginners.

BP298—Concise Intro to the Macintosh System

and Finder $5.99. This book explains: The System
and Finder, what they are and what they do; how to use
the System and Finder to manipulate disks, files and
folders; configuring and printing files from the Finder;
getting the most from the system utility programs; and
running MultiFinder.

BP316—Practical Electric Design Data $7.99. A

comprehensive ready-reference manual for elec-
tronic enthusiasts with over 150 practical circuits. It cov-
ers the main kinds of components (from pig-tail leads to
surface mount), pinouts, specs and type selection. Basic
units are defined and most used formulae explained. Five
additional sections are devoted to circuit design, covering
analog, digital, display, radio and power supply circuits.

BP367—Electronic projects for the Garden $6.99.

Electronics enters the Garden! Gardeners can build
simple gadgets to promote success where the elements
work against you. Some of the projects are: over/under
temperature monitoring, dusk/dawn switching, auto-
matic plant watering, warming cables, etc.

"~ |BP345—Getting Started In Practical Electronics

$6.99. This book provides basic essentials for the
builder and 30 easy-to-build fun projects with which
every experimenter should toy. Printed-circuits designs
are included to give your project the professional touch.

BP368—Practical Electronics Musical Effect Units

$6.99. There is a constant hullabaloo for musical
effects projects by the hobbyist community. This book
provides practical circuits for several projects that range
in complexity and are sure to work. All the circuits are
easy to build and use readily-available parts.

BP451—Troubleshooting Your PC Printer $8.99.

Explains the different printer types, their suitability
for different tasks, the costs of running them, how to con-
nect them and get the driver software running and, of
course, what is most likely to go wrong and what you can
do for yourself. Most important of all, it warns you of what
you should quite definitely NOT try to do for yourself.

BP385—Easy PC Interfacing $6.99. The buill-in

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

BP396—Electronic Hobbyists Data Book $7.99.

This book contains details of a modern five-band
resistor code or an old color code for a ceramic capaci-
tor, the formula for parallel resistance, and basic data on
an NE5534AN operational amplifier.

BP129—An Introduction to Programming the

ORIC-1 $2.99. This book has been written for read-
ers wanting to learn more about programming and how
to make best use of the ORIC-1 microcomputer’s many
powerful features. Most aspects of the ORIC-1 are cov-
ered, the omissions being where little could usefully be
added to the information provided by the manufactur-
er's own manual. Starting with simple commands.and
programs, the more complex topics such as animated
graphics and using sound commands are introduced.

PCP112—Digital Electronics Projects $10.99.

Contains 12 digital electronics projects suitable for
the beginner to build with the minimum of equip-
ment—from instrumentation to home security, and a
few “fun” projects too. With one exception, all projects
are battery powered, and therefore, are completely safe
for the beginner or young constructor.

PCP107—Digital Logic Gates and Flip-Flops

$10.99. This book seeks to establish a firm foun-
dation in digital electronics. It is for the user who waots
to design and troubleshoot digital circuitry with full
understanding of the principles. No background other
than a basic knowledge of efectronics is assumed.

BP317—Practical Electronic Timing $6.99. This

book provides the time measurement theory and
backs it with a wide range of practical construction proj-
ects. Each project has how-it-works theory and how to
check it for correct operation.

BP325—A concise User's Guide to Windows 3.1

$6.99. Understand what hardware specification you
need to run Windows 3.1 successfully, and how to install,
customize, fine-tune and optimize your system. Get into
understanding the Program Manager, File Manager and
Print Manager. Tips on the word processor, plus how to
use Paintbrush. More on the Cardfile database with its

BP327—00S: One Step at a Time $5.99. There will

be times when you absolutely need to use DOS to
carry out ‘housekeeping’ functions. This book starts
with an overview of DOS, and later chapters cover the
commands for handling disks, directories and files.

PCP120—Multimedia on the PC! $14.95.

Multimedia can do lots of nice things! This 184-
page book helps you create your own multimedia presenta-
tion. Multimedia applications by people like you can revolu-
tionize educational and business applications as well bring
more fun, fun, fun into your leisure computer activities.

BP404—How To Create Pages for the Web Using

HTML $7.99. HTML is the language used to create
documents for Web browsers such as Mosaic, Net-
scape and Internet Explorer. These programs recognize
this language as the method used to format the text,
insert images, create hypertext and fill-in forms. HTML
is easy to learn and use. This book explains the main
features of the language and suggests some principles
of style and design. Within a few hours, you can create
a personal Home Page, research paper, company pro-
file, questionnaire, etc., for world-wide publication on
the Web.

BP411—A Practical Introduction to Surface Mount

Devices $6.99. This book takes you from the sim-
plest possible starting point to a high level of compe-
tence in working with Surface Moint Devices (SMD's).
Surface mount hobby-type construction is ideal for
constructing small projects. Subjects such as PCB
design, chip control, soldering techniques and special-
ist toofs for SMD are fully explained. Some useful con-
structional projects are included.

auto-dial feature, Windows Calendar, Terminal, Notepad, etc.

BP379—30 Simple IC Terminal Block Projects

$6.99. Here are 30 easy-to-build IC projects almost
anyone can build. Requiring an IC and a few additional
components, the book’s ‘blackbox’ building technique
enables and encourages the constructor to progress to
more advanced projects. Some of which are: timer proj-
ects, op-amp projects, counter projects, NAND-gate
projects, and more.

BP401—Transistor Data Tables $7.99. The tables

in this book contain information about the package
shape, pin connections and basic electrical data for each of
the many thousands of transistors listed. The data includes
maximum reverse voltage, forward current and power dis-
sipation, current gain and forward transadmittance and
resistance, cut-off frequency and details of applications.

ETT1—Wireless & Electrical Cyclopeia $4.99.

Step back to the 1920's with this reprinted catalog
from the Electro Importing Company. Antiquity dis-
played on every page with items priced as low as 3
cents. Product descriptions include: Radio components,
kits, motors and dynamos, Leyden jars, hot-wire
meters, carbon mikes and more.

BP76—Power Supply Projects $3.99. Presents a

number of power-supply designs including simpled
unbiased types, fixed voltage-regulated types and vari-
able voltage stabilized designs. All are low-voltage types
intended for use with semiconductor circuits. Apart
from presenting a variety of designs that will satisfy
most applications, the data in this book should help the
reader to design his own power supplies. An essential
addition to the experimenters electronics library.
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MORE BATTERIE

ere we are again, ready to life test a

few more types of batteries to deter-
mine which brands produce the greatest
output for the buck. 'm going to share
information and circuitry for life testing
NiCad, Nickel-Metal Hydride, and
Sealed Lead-Acid batteries. NiCad bat-
teries have been one of the most popular
rechargeable power sources for many
years and most likely will remain so for a
long time. However, the Nickel-Meral
Hydride is beginning to challenge the
NiCad in many applications.

One of the most used NiCads
around is the “AA” battery—normally
rated from 0.6 to 0.8 amp-hour capacity.
The rating is based on the amount of
output current for a given operating
time—in this case, one hour. Discharg-
ing the battery for one hour at a fast rate
is a good method to use in determining
its high-current short-term value. A ten-
hour discharge at one-tenth the rated
current is a good life test for medium-
current-demand applications.

If the battery is to serve in a low-cur-
rent, long-term application, then a dis-
charge rate equal to 1/20"! of the amp-
hour rating would give an indication of
which battery is best suited for the job.

Back To Basics

A sure and simple method to use in life
testing NiCad AA cells is to use the basic
discharge circuit shown in Fig. 1. The cir-
cuit is set up to discharge an AA battery at
a rate of .6A, .06A, and .03A, depending on
the batteries’ end use. The maximum
power dissipation of .72-watts occurs when
using the 2-ohm load. A 2-ohm, 2-watt
power resistor will do for R1, and the other
two load resistors can be %-watt units. One
of the voltage-monitoring circuits dis-
cussed a couple of months back can be con-
nected across the battery to give out an
alert when the battery reaches the .9-volt
discharge level.

The various life-testing circuits dis-

CHARLES D. RAKES

T0 TEST

Download These
Gircuits From
«  Www.elecironicswork
_z+liench.com/popironics
¢ @1’ v

NI-CAD
1.2V
CELL
(600-800mMA) HEAVY
i} I /7 5 DUTY
I - "W/‘ P
*  JUMPER c
CABLE A B
TO
MONITORING
CIRCUIT A3 R2 A1
400 200 20
T 0.03A 0.06A 0.6A
4

Fig. 1. This is a simple circuit for monitoring and testing the capacity of NiCad AA cells. The only

components needed are inexpensive resistors.

cussed earlier that are suitable for low-
voltage testing may be used for NiCads
as well. However, two or more batteries
should be connected in series for the
transistor-driven load circuits.

Our second basic-resistance load
bank, see Fig. 2, extends the life testing
to include stacked NiCad up to seven
series cells, which adds up to the popular
9-volt battery. However, with NiCads,
the actual voltage is only 8.4 volts. Any
combination battery pack made up of
seven or less cells may easily be life test-
ed with this circuit. Each row of load
resistors, A, B, and C, contains seven
equal-value resistors. In row “A,” the
resistors are 40-ohms each, which places
a current drain of 30 mA for each series
cell. The jumper cable connects to the
position number on the load string that
matches the number of series cells. The
jumper cable, for a single cell, would
connect to position 1 of row A for a 30-
mA load, to position 1 of row B for a 60-
mA load, and to position 1 of row C for
a 600-mA load. The voltage-monitoring
circuit connects across the battery and
adjusts to correspond to the number of
cells tested.

Two load banks can be used to load
test two batteries at the same time to
obtain a comparison quicker than
sequentially using a single load bank.

PARTS LIST FOR
THE “BACK TO BASICS”
LOAD TESTER
(FIG. 1)

RESISTORS

R1—2-ohm. 2-watt power resistor
R2—20-ohm, “owatt
RBa—dtbohm, “—watt

ADDITIONAL PARTS

AND MATERIALS

Heavy-duty metal clip, #14 or 16 hook-
up wine, e,

Draining Nickel-Metal
Hydride Batteries

Life testing Nickel-Metal Hydride
batteries may, in most cases, follow the
same procedures used in testing NiCads.
Generally, the Ni-MH batteries have a
much greater amp-hour current rating
than the standard NiCads. A typical Ni-
MH AA battery can have a 1.5-Ah rat-
ing, which is almost three times that of a
standard NiCad.

The load bank in Fig. 2 may be used
for testing the Ni-MH cells. However,
the discharge time will be about three
times longer than that of a standard
NiCad cell. The load bank can be mod-

souondod ‘100z 1equsoseg
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ROW A ROW B ROWC
7 7 7
AVY
HDEUTVY R15 - R8 R1
cLIP A 400 200 20
6 6
R16 R9 R2
40Q 20Q 2Q
5 5 5
1.2V R17 R10 R3
TO 8.4V 400 200 2Q
BATTERY 4 4 4
l___ - R18 R11 R4
I ¥ 400 200 20
= . 3 3 3
JUMPER R19 e i
400 20Q 2Q
VOLTAGE CABLE 2 2
MONITORING A20 R13 . R6
CIRCUIT 400 20Q 2Q
1 1 1
R21 R14 "<& R7
T 400 200 20
o -

Fig. 2. The schematic above shows a battery tester capable of testing up to seven stacked NiCads.
The load is adjustable for 30 mA, 60 mA, and 600 mA.

PARTS LIST FOR THE
“SECOND LOAD BANK"
(FIG. 2)

RESISTORS

B1-R7—2-ohm, 2-watt, prwer resistor
RE-R14—20-0hm, H-wall
R15-R21—40-phm, #-watt

ADDITIONAL PARTS

AND MATERIALS

Heayy-duty metal clip, # 14 or #16 hook-
up wire, etc.

ified for higher discharge rates by reduc-
ing the values of all of the load resistors.
The resistors in row “C” may be
reduced to 1-ohm values to increase the
discharge rate to about 1 amp. The val-
ues in row “B” may be reduced to 5
ohms each for a current drain of 240
mA, and in row “A” to 10 ohms for a
120mA drain. The actual discharge rates
may by customized for life testing for a

specific load condition. Just divide the
battery voltage by the desired load cur-
rent. That will give the resistance value
needed for the load.

Just to confuse things, I'll go ahead
and menton another type of NiCad bat-
tery. That is the Hi-Capacity NiCad
designed for high-current discharge
usage in cordless tools, high-perfor-
mance RC toys, and other high-current-
demanding devices. These batteries
come with amp-hour ratings of over 4
amps for the “D” cell and over 2 amps
for the “C” cell. Life testing these cells
at a l-amp or higher current drain is a
good way to determine their useful life.
The most meaningful information
obtained from life testing any battery is
when it is discharged at a rate equal to its
application demand. Sometimes this can
be an easy task if the current demand is
continuous and constant. CDs and tape
players fall in this category, but cordless
tools, RC toys, and many other items do
not. These “do not” items are the most

..‘
ci

1uF

Qi B1
+12v IRF540N 6-12V
16 l____'
+
3
4 -
o2 B2
4017 |15 6-12V
-]
2 +
Q2 LOAD
IRF540N

Fig. 3. Two batteries can be life tested at the same time with the circuit shown above. A NAND Schmitt
52 yrigger is at the heart of a square-wave circuit that controls the tester.

difficult to match in a statc-load dis-
charge test. The preceding two columns
offered circuits for dynamic load testing
that could be used for these batteries.
Some of the circuits may require beefing
up to handle the higher currents, which
may be achieved by using power transis-
tors and higher wattage resistors.

Two Batteries/One Load

We can use the same load bank and
life test two batteries at the same time,
using the time-sharing circuit in Fig. 3.
This method of life testing will insure
that both batteries are exposed to the
same load during test. This circuit is
designed to discharge batteries with ter-
minal voltages of 6 to 12 and discharge
rates of 10 amps or less. The two
HEXFETS are N-channel IRF540s,
which should be mounted on a heat sink
with at least a 25-square-inch surface area.

Here’s how the two-battery, life-test-
ing circuit operates. A single gate of a
4093 quad two-input NAND Schmitt
trigger IC is connected in a square-wave
oscillator circuit, operating as a clock
generator for the 4017 divide-by-10
counter. The 4017 is connected in a
divide-by-2 circuit, with outputs at pins
2 and 3. Each time that the 4017’ clock
input, pin 14, goes positive, the outputs
change state. When pin 3 is high, Q1 is
turned on, placing Bl across the load.
When pin 2 goes high, Q2 is turned on,
placing B2 across the load. The load
time is exactly the same for both batteries.

PARTS LIST FOR
THE “TWO BATTERIES/
ONE LOAD"

{FIG. 3)

SEMICONDUCTORS
IC1—4093 CMOS 1C
24017 CMOS IC
QL Q2—IRF540N HEXFET

RESISTORS
R 1—100, (60 -0hm, K-wait, 3%
R2 - l-megohm potentiometer

CAPACITORS
Cl—01-pF, ceramic disc
C2—0-pF, electrolytic

ADDITIONAL PARTS
AND MATERIALS
Heat-sink material, IC sockets, elc.



The clock rate can be varied from a
few cycles per second to several secords
a cycle with R2. Changing the value of
the timing capacitor, C2, can vary the
clock’s frequency range. A larger capaci-
tor will lower the frequency, and a
smaller value will increase the frequency.

Almost forgot to mention that the
inputs of all of the unused gates on the
4093 must be tied to either ground or
battery positive. This includes pins 3, 6,
8,9, 12, and 13. If any of these inputs are
left flopping in the breeze, the circuit is
guaranteed a visit from the CMOS
ghost, which will make Mr. Murphy
look like a saint. Believe me, you don’t
want to go there, so just do it!

Big Load Resistor

Life testing high-capacity batteries
requires very low-value, high-wattage
resistors to obtain the necessary load
currents. A typical 12-volt battery with a
10-amp-hour rating would require a
1.2-ohm, 150-watt resistor for a one
hour life test. The initial power dissipa-
tion would be slightly over 120 watts.

The biggest obstacle is the cost and
availability of the power resistors.
Finding a 1.2-ohm, 150-watt resistor is
not an easy task. Generally, the two val-
ues available in the range needed for a
10-amp load are 1.0 and 1.5 ohms. The
1.0 ohm would draw too much current,
and the 1.5-ohms would only pull about
8 amps. The 1.5-ohm resistor can be
used, which will require a longer dis-
charge time. The real kicker is the
$30.00 plus price tag for a single power
resistor.

You Might Try One Of These

Let’s look at some other less expen-
sive high-wattage loads for our testing.
Automotive lamps come in a wide vari-
ety of wattages, are readily available, and
are generally inexpensive. These are
good loads for higher current life test-
ing. In a pinch, I used a 120-ft #16-wire
extension cord for a 10-amp load on a
12-volt battery. I shorted out the cord at
one end and connected the other end
across the battery. The 240-ft length of
#16 AWG wire just happens to be about
1.2-ohms and handles the dissipation
with moderate heating.

An electric heater is another avail-
able item that can be used as a load. A
typical 1500-watt portable heater has a
resistive wire element that is about 9 to
12 ohms. This wire would only be useful
for load currents in the range of about |

amp. The resistive wire from a broken
heater could be taken out and paralleled
in sections to obtain a much lower resis-
tance and still dissipate several hundred
watts.

Sealed Lead-Acid Batteries

Sealed lead-acid batteries are very
popular and are used to power all kinds
of equipment. Most often, they are 6-
and 12-volt batteries with an amp-hour
rating of 2 to 20. However, others are
available with ratings over 60 amps.
These batteries are excellent power
sources, which are easily maintained and
offer long service life. They don’t mind
being heavily discharged and revived
with a high-current quick charge.

The sealed lead-acid batteries may
be life tested in the same way as the pre-
vious high-current batteries. A good
life-testing method to use for these and
other similar batteries is to discharge at
a 1/10th amp-hour rate.

This lower discharge rate will help in
determining the batteries’ useful life
after several months or years of opera-
tion. Of course, as I previously men-
tioned, the best load test is one that
closely matches the batteries’ work
habit.

Well, it’s about time to close shop for
this visit. Be sure to tune in again next
month and see what we've got cooking. @

MULTIMEDIA
on the PC!

What is Multimedia? What can
it do for you? It can do lots
of nice things! This 184-page
.- book helps you create your own
multimedia presentation. Mul-
tlmed|a apphcatlons by people like you can
revolutionize educational and business applications as
well bring more FUN, FUN, FUN into your leisure
computer activities.

I SN NN G SN N
nllall coupon to: -I

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

Massapequa Park, NY 11762-0240 |
Please send me my copy of Multimedia on the PC
(PCP120). I enclose a check or money order for $18.45 to
cover the book's cost and shipping-and-handling ex- I
penses. NY state residents must add local sales tax.

Name _
Address - I

City State _ P

All orders must be paid in U.S. funds only. Sorry, no
orders accepted outside of USA and Canada. Please aliow I
6-8 weeks for delivery MAO2

r—-

TIPS FOR MAIL ORDER
PURCHASE

It is impaossible for us to verify the claims of ad-
vertisers, including but not limited to product
availability, credibility, reliability and existence
of warranties. The following information is pro-
vided as a service for your protection. Itis not
intended to constitute legal advice and readers
are advised to obtain independent advice on
how to best protect their own interests based
upon their individual circumstances and juris-
dictions.

1. Confirm price and merchandise information
with the seller, including brand, model, color or
finish, accessories and rebates included in the
price.

2. Understand the seller’'s return and/or refund
policy, including the allowable return period, who
pays the postage for returned merchandise and
whether there is any “restocking” or “return”
charge.

3. Understand the product’s warranty. is there
a manufacturer's warranty, and if so, is it for a
U.S. or foreign manufacturer? Note that many
manufacturers assert that, even if the product
comes with a U.S. manufacturer's warranty, if you
purchase from an unauthorized dealer, you are
not covered by the manufacturer's warranty. If
in doubt, contact the manufacturer directly. In
addition to, or instead of the manufacturer's war-
ranty, the seller may offer its own warranty. In
either case, what is covered by warranty, how
long is the warranty period, where will the prod-
uct be serviced, is there a charge for service, what
do you have to do to obtain service and will the
product be repaired or replaced? You may want
to receive a copy of the written warranty before
piacing your order.

4. Keep a copy of all transactions, including
but not limited to cancelled check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesper-
son’s name.

5. If the merchandise is not shipped within the
promised time, or if no time was promised, with-
in 30 days of receipt of the order, you generally
have the right to cancel the order and get a re-
fund.

6. Merchandise substitution without your ex-
press prior consent is generally not allowed.

7. If you have a problem with your order or the
merchandise, write a letter to the sefler with all the
pertinent information and keep a copy.

8. i you are unable to obtain satisfaction from
the seller, contact the consumer protection
agency in the seller’s state and your local Post
-Office.

If, after following the guidelines, you experi-
ence a problem with a mail order advertiser
that you are unable to resolve, please let us
know. Write to Advertising Depariment,
Gernshack Publications Inc., 275 6 Marcus
Blvd. Hauppauge, NY 11788

Be sure to include copies of all correspondence.
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ROBITICS WORKSHOP
(continued from page 49)

A single 40-pin cable is connected between
the 40-pin header on the PWMx2 and the
OOPic. All of the functions of the PWMx2
are routed to the appropriate I/O lines on
the OOPic via this cable.

To use the Magnevadon PWMx2
Dual DC motor controller in an OOPic
program, a single instance of the user-
defined class “PWMX2” must be creat-
ed as shown in Listing 1. This user-
defined class creates two instances of the
oDCMotor Object class, and all of the
I/O configuration is automatically han-
dled, so nothing else needs to be specified.

Listing 1 works as follows: “Dim M As
New oUserClass (“PWMX2”).” This line
initializes a new instance of the PWMX2
user-defined object and names it “M.” This
object knows how to control the functions
on the Magnevadon PWMx2 Dual DC
motor controller via propertes such as
Right.Value, Left.Value, Right. Brake, and
so forth. The direction that the motors will

spin is specified by whether the
Right.Value and Left.Value broperdes are
positive or negative. Positive numbers will
cause the motors to spin forward, and neg-
ative numbers will cause the motors to spin
backward. A value of O will cause the
motors to stop, while values of positive 127
and negative 127 will cause the motors to
run at full speed forward and full speed
backward respectively. The user-defined
object PWMX2 can be downloaded from
Magnevation’s Web site.

The oIRRange program code from
last month is added to this program,
along with the new formulas as shown
in Listing 2. This program works as
follows: All of the Dim statements cre-
ate instances of the objects specified. A
constant value named CurSpeed is set
to 64. Some set-ups are done that
define which I/O lines the oIRRange
objects are to use. The variable A is set
to the angle of correction, which is cal-
culated from the values of the
olRRange objects. The angle of cor-
rection along with the CurSpeed value

is applied to the speed of the Right and
Left motor.

Next Month

Next month we will discuss how to
simulate the robot’s wall-tracking behav-
ior with Cognitoy’s Mindrover. In that
article, a virtual circuit will be pro-
grammed into one of Mindrovers 3-D
virtual-reality robots—allowing the
builder to test drive the entire robot and
program in virtual reality before build-
ing it. Then, once the robot’s behavior
has been defined and tested, Mindrover

will generate code for the OOPic, which

can be downloaded to your robot.

On The Web

Both the OOPic and the Sharp IR
Distance Detector are available from
Acroname Robotics at www.acroname.
corm. More information on the OOPic
can be found at www.eopic.com. Visit
Magnevation’s URL at www.magneva
tion.com. Learn about Mindrover at
www.mindrover.com. a
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Il ALL YOU NEED to know about
electronics from transistor packaging
to substitution and replacement
guides. FACTCARDS numbers 34
through 66 are now available. These
beautifully-printed cards measure a
full three-by-five inches and are
printed in two colors. They cover a
wide range of subjects from Triac cir-
cuit/replacement guides to flip-flops,
Schmitt triggers, Thyristor circuits,
Opto-Isolator/Coupler selection and
replacement. All are clearly explained
with typical circuit applications.

Il WANT TO EXPAND your knowl-
edge of electronics? Do itthe easy way

by studying the Electronics Fact
Cards. Do you travel to and from your
job each day? Drop a handful of cards
in your pocket before you leave, and
the bus becomes a schoolroom! At
home, you can build some of the proj-
ects and not only have fun building and
using them, but learn how they work at
the same time.

Il YOU'LL BE AMAZED both at how
rapidly you learn with these cards, and
how easy it is to understand. These
new cards are available right now.
Don't miss out. Send your check or
money order today.

FACTCARDS—Facts at your tingertips for
Experimenters and Project Builders!

Please send one copy of FACTCARDS $1.99. Shipping $2.00 (U.S. and Canada only).

| | Please send

copies of FACTCARDS. Total cost is sum of copy price and First Class

postage and handling cost multiplied by number of card sets ordered.
New York residents add sales tax to total cost of each order.
Allow 6-8 weeks for the material to arrive.

Please print

Detach and mail today:

{Name)

CLAGGK Inc.
P.O. Box 12162
Hauppauge, NY 11788

(Street Address)

All Payment must be in U.S.

(City)

(State)
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BARGODE (UPC) SCANNERS

his month, I am going to discuss the

topic of barcode scanners. Although,
it is not directly repair-related, the sub-
ject should have material of interest to
readers of this column. The use of the
Universal Product Code (UPC) has rev-
olutionized grocery/supermarket and
other retail store checkout and invento-
ry control. It has also been applied to
other numerous applications, as varied
as package routing and tracking and tag-
ging of wild animals. There was even an
aborted attempt to use similar codes to
those printed in the weekly TV section
to program VCRs with a hand-held bar-
code wand!

Barcode Primer

Some would argue that the use of
such technology in supermarkets, at
least, has dehumanized the buying
experience and stacked the deck in
favor of the merchant. Prices no
longer tend to be printed on each
item, and the checkout process is now

so fast that it is virtually impossible to
catch mistakes should they occur.
Since the price-to-item relationship is
stored in a computer somewhere,
there are indeed errors—but these are
generally rare.

Space and other factors prevent me
from going into the details of the
Universal Product Code, itself. The
quick summary is that the pattern of
black lines familiar on virtually all
products nowadays—the UPC code—
has been carefully designed to be eas-
ily decoded when scanned in either
direction, at an arbitrary angle, and
with variable speed. There are actual-
ly many other barcodes besides the
UPC—used for inventory control,
tracking, and other diverse applica-
tions. (If you should need to stay in a
hospital, you will be given a barcode!)

The UPC consists of 12 digits. The
first digit is the type of product (0 is for
groceries, 3 is for drugs, etc.), the next
five digits on the left half are the manu-

VARIABLE FIRST
HeNe LASER ATTENUATOR TURN
\ /anon
SECOND
FIRST AND SECOND TURN TURN OBJECTIVE
MIRRORS REDUCE SPACE MIRROR COMBO
REQUIRED FOR OPTICS

PHOTODETECTOR
WITH LENS

RETURN LIGHT FROM ITEM BEING SCANNED
FOLLOWS SAME PATH AS OUTGOING BEAM

(ONLY SHOWN NEAR PHOTODETECTOR).

Fig. 1. Here is a diagram that shows the optical path of a typical barcode-scanner. The HeNe lasers
used can often be found via wholesale and liquidation companies.

SAM GOLDWASSER

facturer code, the first five digits of the
right half are the product code, and the
last one is a modulo check digit. Each
digit, as its name implies, can have a
value from 0 to 9, encoded as a set of
four alternating bars and spaces, each of
which may have a width of 1, 2, 3, or 4
units—called “modules.” The total
width of each digit is defined to be 7,
which allows for 20 unique codes—ten
used for the left six digits, the other ten
for the right six digits. The left six digits
are coded with odd parity; the right six
digits with even parity. Additional details
can be found at the first Web site, below.
Here are some Web sites that have
info and many links to barcode manufac-
turers, barcode-generating software, and
other information that may be useful:
www.barcode- 1.com—Russ Adams’ Bar-
Code 1 (information and links, share-
ware, books, specifications, discussion
group, and more can be found here) and
www.taltech.com—TAL Technologies (bar
code and data acquisition software).

EACH PLANAR MIRROR MAY ACTUALLY BE
A MIRROR PAIR TO REDIRECT BEAM.

MULTIPLE SCAN LINES AT SEVERAL
ORIENTATIONS FORMED BY ROTATING
MULTIFACETED MIRROR AND POSITIONS
AND ORIENTATIONS OF PLANAR MIRRORS

MULTIFACETED
ROTATING
MIRROR

6

PLANAR MIRRORS
(ONLY 3 OF 5 OR
MORE ARE SHOWN}
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This HeNe laser is the one of the more common
types found in supermarket barcode-scanners.

Scanner Anatomy

For the purposes of the discussion
below, we restrict our attention to the
type of equipment found at your local
supermarket—the barcode scanner that
is mounted under or beside the convey-
er counter (and may include an electron-
ic scale, but that is another story). While
details vary, the basic architecture of
these devices tends to be very similar.
Once you are familiar with one model,
parts identification and the optical path
of any other will be almost immediately
obvious. Hand-held scanners may not
even use a laser, but a linear array of
LEDs (one that actually uses a helium-
neon laser is described below). Large
industrial barcode scanners may contain
a much more powerful laser and some-
what different optical path. Some of the
newest barcode technology does away
with the laser scanner altogether and
uses a 2-D video-camera (CMOS or
CCD)-based imaging system and high-
speed DSP (Digital Signal Processor),
instead. This technology eliminates
most of the complex and costly optical
and mechanical components making for
a compact robust system. Currently, the
electro-mechanical laser scanner is still
the most common.

The basic principle is to use a colli-
mated laser beam, rotating multifaceted
mirror, several stationary mirrors, and
other optics to generate a scan pattern
above or beside the scanner that will
intercept the UPC code printed on the
item to be scanned. While the scan may
appear to consist of multiple lines or a
continuous pattern, it is in reality a sin-
gle rapidly moving spot.

Through the glass of the scanner, it
may appear that all sorts of stuff is
arranged at random. However, this is
not the case. Refer to Fig. 1, as you read
the following descriptions (which also
includes some comments on potentially
useful parts that may be obtained from
these units).

Lasers—The source of the beam is
either a low-power helium-neon (HeNe)
or diode laser. Older (and larger) scan-

ners tended to use HeNe lasers.
However, size alone is no sure indication
untl you get to the very small (6-inch
cubes or hand-held wands), which are
almost always based on diode lasers (if
they use a laser at all). A better test is to
check the color of the beam—the light

“from HeNe-laser-based scanners appears

orange-red (632.8 nm), while that from
diode-laser-based scanners tends to be a
deep red from the 670-nm wavelength—
less expensive (but just as effective). Just
explain that you are doing scientific
research when the people in the white
coats come to take.you away for staring

-into the scanner!

HeNe lasers are typically 1 to 3 mil-
liwatt (mW)—mostly near 1 mW, using
tubes between 5 and 10 inches in length.
The divergence of the raw beam from
HeNe-laser tubes used in barcode scan-
ners tends to be greater than the diffrac-
tion limit, possibly 5 to 10 mR (milliradi-
an) or more. Some HeNe tubes even
have a lens glued to the output mirror to
mess up the beam in this way! (However,
the beam quality is just as good as a sim-
ilar 1 or 2 mR, 1 partin 1000 divergence
tube—it just looks more like a flashlight
than a laser!) Where an external lens is
actually glued to the output mirror of
the HeNe tube, it can probably be
removed with a suitable solvent or some
heat—leaving a low divergence tube.
Locate the collimating lens that is pre-
sent in the scanner or one of your own
and use that to adjust the divergence or
focus of the beam, as desired. In fact,
since you can intercept the beam wher-
ever you want, using the high diver-
gence tube provides added flexibility to
generate a very low divergence beam
(e.g., 0.1 mR) with a single additional
lens.

The HeNe laser power supply may
be a self-contained brick or may be built
on the mainboard. The former is, of
course, much more desirable from the
perspective of salvaging parts! In either
case, turning on the laser will probably
require grounding or pulling up an
enable signal since, in most systems, the
laser is automatically turned off after a
period of inactivity.

Here is a power-supply-circuit that is used to
power an HeNe laser.

Diode lasers are typically 670 nm
(deep red, like older diode-laser-based
laser pointers) with 5-mW maximum
output. A collimating lens and possibly
some other optics will be part of the
diode laser assembly.

The laser-diode-driver circuit will be
in close proximity to the laser diode,
itself, and may be on a separate board.
However, it is most likely part of the
mainboard, and it is difficult to identify
correct use without a schematic. A grad-
ed density filter may be used as a vari-
able attenuator. It would be placed
immediately following the laser’s output
to adjust the beam intensity to compen-
sate for variations in laser power (mostly
for HeNe lasers—diode lasers will have
a potentiometer for this purpose).

Turning Mirror(s)— There may be
one or more high-quality planar first
surface-protected aluminum or dichroic
mirrors to direct the beam. (If dichroic,
the peak reflectivity wavelength will
match that of the laser used and may
possibly also be optimized for the actual
reflection angle in the scanner.) Their
mount will probably be adjustable in X
and Y to some extent. While nowhere
near the precision of a Newport MM2
mirror mount, they should be perfectly
adequate for basic optics experimenta-
tion when attached to a rigid surface.
Note that these mirrors do not serve any
fundamental purpose—they simply fold
the optical path resulting in a smaller
physical package.

Main Objective Combo—The outgo-
ing and return beams (reflection from
the item being scanned) follow the same
path except that the return is not a nice
narrow collimated beam. The outgoing
beam passes through a window inset
into a large positive lens. This may
include a mirror or prism to redirect the
beam and the collimating/focusing lens
to produce a nice small spot at the item
being scanned. This is the strange part!
The large lens focuses the return beam
onto the photodetector (see below); and
since optical quality isn’ critical at this
point, it is likely made from molded
plastic.

Multifaceted Rotating Mirror—The
collimated outgoing beam is deflected
by a 3- to 6-facet polygonal mirror
directly driven by a speed-regulated
brushless DC motor. The motor/scan-
ner assembly is generally a separate




module in older equipment, requiring
only DC power and an enable signal to
ran. However, like the HeNe-power
supply, newer systems usually mount it

directly on the mainboard. Most of the

larger barcode scanners use motors of
similar quality to those in disk drives,
since they may need to run continucus-
ly. However, smaller scanners may use
something that looks like the core of a
cheap DC fan!

Unlike those in a laser printer, the
mirror facets are large, since they have
to reflect the diffuse return beam as well
as the tiny spot of the outgoing beam.
They are fabricated as individual mir-
rors glued to a cast-metal wheel-type
affair and are all set at slightly different
angles so that each rotation of the mir-
ror wheel results in scan lines at three to
six slightly different locations depending
on the number of facets.

Multiple Planar Mirrors—The final
optical component before the outgoing
beam hits the item being scanned is
made up of several large fixed first sur-
face mirrors. Despite their appearance
of having been just plunked down at ran-
dom, these have positions and orienta-
tions carefully chosen to direct the beam
in a pattern providing the best chance of
intercepting the UPC code with at least
one scan line and resultng in approxi-
mately equal spot-scanning speed for
each scan line. Depending on design,
the beam may strike either one or two of
these mirrors on its journey each way
(out and back).

These are usually decent quality alu-
minized first surface mirrors and could
find all sorts of other uses. Although
generally shaped as strange four-sided
polygons, they can be subdivided into
more useful sizes using a glass cutrer
from the rear or a water-cooled diamond
cutoff wheel.

The outgoing beam is set up to be a
small spot in the active area above or
beside the scanner—the scanned item
volume. However, the return from the
UPC printed on the item is, in general,
not in sharp focus, but is a diffuse reflec-
tion. Thus, as noted, all the mirrors have
to be large to capture as much of this as
possible to feed to the photodetector.
The return path is the same as the out-
going path untl the objective combo
lens, which focuses the return beam
onto the photodetector.

Photodetector—A silicon photodiode,

1"

often of moderate area (typically 2 X 2
mm, good for a laser power meter)
intercepts the return beam focused by
the objective combo. (Some light is lost
to the inset optic for the outgoing beam,
but this is small.) There may be an addi-
tional focusing lens and/or red ambient
light blocking filter associated with the
photodetector.

Controller—A microprocessor-based

system analyzes the datastream from the’

photodetector, isolates any section that
appears to be valid data, decodes the
UPC symbols, and sends the result via
an RS232 line (or possibly a proprietary
interface for older models) to the host
computer. Handshaking assures (hope-
fully from the point-of-view of the store
owner!) that data isn’t lost.

Power Supply—Depending on the
model, these supplies may plug directly
into the AC line or be powered from a
wall adapter.

As you can see, these full-size bar-
code scanners contain a virtual treasure
trove of useful electronic, mechanical,
and optical parts for the experimenter
and hobbyist. See the document: <A
HREF="http://www.repairfaq.org/sam/
gadgethun”>Sam’s Gadget FAQ</A>
on my Web site for more on salvaging
parts from barcode scanners.

Safety Precautions

There really aren’t too many safety
issues with respect to these devices even
though they contain a Class I11a (1 to 3
mW) laser, and the beam may appear to
be quite bright. (Note that barcode
scanners systems are listed as Class 11
laser devices, since access to the laser
and optics requires some disassembly.)

There is really no risk to the user or
customer in proximity to a checkout
scanner. The laser beam is moving
rapidly and is low power. A rough esti-
mate of the maximum possible eye expo-
sure to a properly functioning scanner is
about 10 microwatts or less. The only
possible risk would be if the scanner
motor faijled for some reason, and the
laser beam was stationary.

However, some if not all scanners
have a safety device to shut off the laser,
should the return beam not behave

. properly. With laser power of around 1

mW, the normal blink and aversion
reflex should provide adequate protec-
tion. The perceived brightess is some-

what of an illusion due to the peak inten-
sity and pulsed nature of the beam.
When you poke around inside a bar-
code scanner, there are somewhat
greater risks of being dazzled because
the laser beam will be stationary and col-
limated along portions of the optical
path. However, anything more than very
temporary after-images is unlikely.

For AC-line-powered units (no wall

adapter), there will be some exposed 115
or 230 V¢ points near the line cord and
on the mainboard or power supply. For
HeNe-laser-based systems with the
high-voltage power supply on the main-
board, there will be exposed pads with
voltages up to 5 kV or more (during
starting). Since these may not be clearly
marked, it pays to identify them before-
hand and take appropriate precautions.
Those with brick-type HeNe-power
supplies are usually pretty well insulated.

Then, there is the rotatng mirror
that can catch long hair or jewelry.

Finally, since these scanners may
have seen service under less than sterile
conditions with all sorts of icky and dis-
gusting stuff passing their way, including
meat and chicken parts dripping with
blood, thére can be all sorts of surprises
in store for you from mummified mice
to maggot colonies. Take appropriate
precautions in your exploration and/or
disassembly!

Metrologic Model
MH290 Examined

This hand-held HeNe laser-based

barcode scanner apparently was the
source of the power supply described in
the section: <A HREF="laserhsc.
htm#hscicl”>HeNe Inverter Power
Supply Using PWM Controller IC (IC-
HI1)</A> on my Web site. The entire
HeNe-laser (tube and power supply) is
about 1 X 1.5 X 5 inches and weighs
only about 3.5 ounces!

Virtually the same laser was used by
Metrologic in a pre-diode laser pointer.
We'll look into (well, not literally!) laser
pointers in a future “Service Clinic.”

Art Allen, KY1K (aballen@colby.edu),
recently sent me a Model MH290 unit
to examine.

The following comments on the
device all come from Art. The unit I
have that uses a power supply that is 100
percent identical to the schematic and
PCB layout of IC-HI1 is a Metrologic
Model MH290. It is labeled with a 1990
date of manufacture and says 12 Vpc at
550 mA on the scanner unit itself. The
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wall wart that runs the system is rated at
12 Vpcat 1 A

The MH290 is a hand-held unit with
a trigger. You pull the trigger when you
are ready to scan, and the laser starts scan-
ning for four or five seconds and then
shuts down. To attempt a second scan,
you have to pull the trigger again. Inside
the hand unit, there is the receiver and a
second PCB to support the receive elec-
tronics and the spinning mirrors (driven
by a small 15-degree-per-step stepper
motor). The MH290 is smart enough to
know when the laser is on and produces
an error if it doesn’t come on OR if it stays
on longer than it should.

The MH290 connects to another
unit via a 9-pin RS232 type connector;
the other unit has the EEPROM and
related components for decoding and
interfacing to the computer itself. The
MH290 hand-held scanner does not
connect directly to the computer, and all
power sent to the MH290 comes from
this other box.

Wrapup

I hope you consider this diversion into
something not directly repair-related
worthwhile. I was going to add a para-
graph or two on barcode scanner repair
just to maintain the flavor of “Service
Clinic,” but decided that this would be of
interest to at most three people on the
planet. If you do have a barcode scanner
in need of repair, deal with it in terms of
the individual subsystems and trou-
bleshoot in a systematic manner. Much
more on laser-related topics can be found
on my Web site, wuw.repairfaq.org. As
always, I will be happy to reply to ques-
tions or comments via email to
sam@repairtaq.org. (Sorry, I cannot
answer snail mail.) See you next time. @
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Popular Electronics (1999 back issues) $5.00
Write in Issues desired g—
Popular Electronics (1998 back issues) $5.00
Write in Issues desired .
Popular Electronics (1997 back issues) $5.00
Write in Issues desired I
Popular Electronics (1996 back issues) $5.00
Write in Issues desired o

Popular Electronics (1995 back issues) $5.00
Write in Issues desired

[ 228

O 227

[ 226

[ 225

[ EH96 Experimenters Handbook (1996) . . .$5.00
[J EH958 Experimenters Handbook

Summer Edition (1995) . .. .$5.00
] EH94S Experimenters Handbook

Summer Edition (1994) . ..$5.00
] EH94W Experimenters Handbook

Winter Edition (1994) .$5.00
[J EH94 Experimenters Handbook (1994) . . .$5.00
[0 EH93  Experimenters Handbook (1993) . .$5.00

O HHY5S Hobbyists Handbook
Spring Edition (1995) ..

[ HHI5F Hobbyists Handbook
Fall Edition (1995) . .

] HH94S Hobbyists Handbook
Spring Edition (1994) .

[0 HH94F Hobbyists Handbook

$5.00
$5.00

$5.00

Fall Edition (1994) . .. ... ... . .5$5.00

O HH93 Hobbyists Handbook (1993) .$5.00
O HISTORY  Crystal Radio History, Fundamentals
& Design .......... .. . $10.95

[J XTAL Crystal Set Handbook . .$10.95
[ XTALPRO Crystal Set Projects . ... . . .$14.95
[0 XTALBLD Crystal Set Buiiding ... .. . $15.95

O POP96 POPtronix Hobbyist Handbook (1996)$5.00
O POP97 POPtronix Exper Handbook (1997) .$5.00
[0 Radiocratt 1993 Projects for Hobbyists .. .$5.00

[ 219 Electronics Now (1999 back issues) . .$5.00
Write in Issues desired

REPRINT
BOOKSTORE

[J 218 Electronics Now (1998 back issues) . .$5.00
Write in Issues desired
[3 217 Electronics Now (1997 back issues) . .$5.00
Write in Issues desired
[J 216 Electronics Now (1996 back issues) ..$5.00
Write in Issues desired
[0 215 Electronics Now (1995 back issues) . .$5.00
Write in Issues desired
REPRINTS REPRINTS
[3 174 Electronics Cartoons (The Best of) .. .$1.99
[ 173 From Not-Working to Networking
Troubleshooting Local-Area Networks .$2.99
[3 172 33 Bench-Tested Circuits - . $1.99
[ 171 36 Time Tested Circuits .$1.99
[ 170 High-Voltage Project for Fun and
Science Book 1 . ..$2.99
O 170A High-Voltage Projects for Fun and
Science Book 2 . $2.99
[ 169 Think Tank (133 Cnrcunts) ..$1.99
1 169A Think Tank Vol. 2 . ... .. ..§1.99
[0 168 Fact Cards (#34-66) . $1.99
[0 168C Fact Cards (#67-99) ... ....... $1.99
[ 168D Fact Cards (#100-132) .. .. .. $1.99
[0 167 Designing With IC's .. .. .. ... .. . .$2.99

0O 166 Collected Works of Mohammed Ullyses
Fips (62 pages, April Fools Coliection) .$6.99

[ 165 How to Repair CD Disc Players ... ... §2.99
[ 164 Modern Electrics (Aprit 1908) ... ... . $1.99
[ 160 New ldeas - 42 Circuits i $1.99
[ 159 Low Frequency Receiving Techniques

Building and Using VLF Antennas ... .$2.99
[ 158 Electro importing Co. Catalog

(Circa 1918) ’ $2.99
0O 157 Al About Kits oo 81.99
[J 156 How To Make PG Boards . . ....... . . $1.99
3 154 How To Repair VCR's . ... ... ..$1.99

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS

#166—By Hugo Gernsback.
Here is a collection of 21 April
Fools Articles, reprinted from &
the pages of the magazines
they appeared in, as a 74- §
page, 8% X 11-inch book. The £
stories were written between =
1933 and 1964. Some of the
devices actually exist today.
Others are just around the comer. All are fun and
almost possible. Stories include the Cordless
Radio Iron, The Visi-Talkie, Electronic Razor, 30-
Day LP Record, Teleyeglasses and even Elec-
tronic Brain Servicing. Get your copy today. Ask
for book #166 and include $9.99 (includes ship-
ping and handling) in the US (First Class), Cana-
da and Overseas (surface mail), and order from
CLAGGK Inc., P.O. Box 12162, Hauppauge,
NY 11788. Payment in US funds by US bank
check or International Money Order. Allow 6-8
weeks for delivery. MAO5

To order any of the items indicated above, check off the
ones you want. Complete the order form below, include
your payment, check or money order (DO NOT SEND
CASH), payable to and mail to Claggk Inc., Reprint
Department,P.O. Box 12162, Hauppauge, NY 11788.

Please allow 4-6 weeks for delivery. No COD's!

To place a credit card by phone, Visa Mastercard or
Discover only. You can also order and pay by e-mail.
Contact Claggk@gernsback.com for details.

CALL: 631-592-6721

To use your Visa, Mastercard or Discover, complete the following; 2

Billmy [ Visa J Mastercard

Card No.

O Discover

2N

Exp. Date _

Signature

MAIL TO: Claggk Inc.

Reprint Bookstore, PO. Box 12162, Hauppauge, NY 11788.

SHIPPING CHARGES IN USA & CANADA

Upto8500. ... ... ... . ... $2.00  $30.01t040.00 ... $6.00  Overseas Orders must contact
$5.01 to $10.00 ..83.000 $40.01t050.00 ... S7.00  CLAGGK for shipping charges.
$1001t02000 .. ... ... ... $400  $50.01 and above .. S8.50

$20.01t030.00. .. .. ... ... $5.00

Total price of merchandise ... ... ... ... .. S

Shipping Charge (see chart) . ...... ... .. ... ... S

Subtotal . L B R P AT EREETIAG. - . « WEWSTE: - B - -FBE . SR S

Sales Tax (New York State Residents only) S B TWLES

Name Total Enclosed .. ... ... §

Address

Clty State Zip CLO1

All payments must be in U.S. tunds




TEST YOUR KNOWLEDGE

Try to match each law with its description.

1. Coulomb’s law

A
S
=

AL

:‘-,’ff;i'f;"
1

2. Lambert’s law

B

3. Kirchhoff’s law

A. (1) The mass of a substance liberated

in an electrolytic cell is proportionate to
the quantity of electricity passing through
the cell. (2) When the same quantity of
electricity is passed through different
electrolytic cells, the masses of the sub-
stances liberated are proportionate to
their chemical equivalents. (3) Also called
the law of electromagnetic induction.
When a magnetic field cuts a conductor,
or when a conductor cuts a magnetic
field, an electric current will flow through
the conductor if a closed path is provided
over which the current can circulate.

B. The strength of a magnetic field at

any given point due to any element of a
current-carrying conductor is directly pro-
portional to the strength of the current
and the projected length of the element,
and is inversely proportional to the square
of the distance of the element from the
point in question.

C. The voltage across an element of a

dc circuit is equal to the current in
amperes through the element, multiplied
by the resistance of the element in ohms.
Expressed mathematically asE = X R. The
other two equations obtained by transpo-
sition are | = E/R and R = E/I.

soluondod ‘L0og 1equiadag
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4. Laplace’s law

5_. Ohm’s law

6. Wiens’s law

D. The illumination of a surface on which

the light falls normally from a point source
is inversely proportional to the square of
the distance of the surface from the
source. If the normal to the surface makes
an angle with the direction of the rays,
the illumination is proportional to the
cosine of that angle.

E. Also called law of electric charges or

law of electrostatic attraction. The force
of aftraction or repulsion between two
charges of electricity concentrated at
two points in an isotropic medium is pro-
portionate to the product of their magni-
tudes and is inversely proportionate to the
square of the distance between them.
The force between unlike charges is an
attraction, and between like, charges
repulsion. : #

#

F. The current induced in a circuit due to

a change in the magnetic flux through it
or its motion in a magnetic field is so
directed as to oppose the change in flux
or to exert a mechanical force opposing
the motion. If a constant current flowsin a
primary circuit A, and if by motion of A or
the secondary circuit, B, a current is
induced in B, the direction of the induced
current will be such that, by its electro-
magnetic action on A, it tends to oppose
the relative motion of the circuits.




7. Faraday’s law

8. Lenz’s law

262

G. The wavelength of maximum radia-

tion intensity is inversely proportional to
the absolute temperature of a black-
body, and the intensity of radiation at this
maximum wavelength varies as the fifth
power of the absolute temperature.

H. (1) The current flowing to a given

point in a circuit is equal to the current
flowing away from that point. (2) The
algebraic sum of the voltage drops in any
closed path in a circuit is equal to the
algebraic sum of the electromotive
forces in that path. (Laws 1 and 2 are aiso
called laws of electric networks.) (3) At a
given temperature, the emissive power of
a body is the same as its radiation-
absorbing power for all surfaces.

sojuondod ‘(002 18quiasag
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ASK WHAT YOUR COUNTRY
2 CAN DO FOR YOU.

#=~ Your patriotism has already told you what you can do for your country. Now
f ¥ it's-time for you to ask what your country can do for you. It's a question the

© & Air Force Reserve loves to answer. For a commitment of as lttle as one week-

¥ endamonth and two weeks a year, you will receive everythlng you need to

take your life above and beyond including:

» Challenging missions that build endurance, mental stamina and
i confidence

o Expert training on the latest systems and equipment
* Great benefits that will last a lifetime

o The satisfaction of serving your community and
your country
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1-800-257-1212
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LETTERS

(continued from page 4)

“Riddle of the Ages” in my theory, “The
Williams; Hydraulic Theory of Cheops”,
described at: www.tsc-global.com/
cheops.html. In my heavily documented
theory, a vertical hydraulic elevator near
the pyramid’s center lifted up the stones
to the top level under construction. And
that the Grand Gallery was actually a
large water storage reservoir for power-
ing the system.

Interestingly, the article mentions
that the required temperature for elec-
trolysis could be lowered, “by using
some sort of current-carrying fluid
between the electrodes.” And I have
experimentally determined that a col-
umn of mineralized water in a capped
10-foot PVC pipe has antenna charac-
teristics. So why not in a 481-foot stone-
encased elevator shaft?

It should be noted that the first
known use of copper tube plumbing was
found in Cheops. There are many other
mysteries to Cheops, including how
they cut 2.3 million stones with greater
hardness than the known tool metals of
the day.

Also, the State University of New
York at Buffalo have developed crude
electronic devices (e.g. diodes, tempera-
ture sensors, heat sinks/sources) from
Portland cement.

JOHN J. WILLIAMS
Albuguerque, NM

I've been very disappointed in your
magazine’s lack of response to the
power shortage in the west. I did enjoy
your article in the September issue on
“Radio  Signals and the Great
Pyramid.” This is a good beginning.
However, there was an exposé on
“Sixty Minutes” about two years ago
about a type of circuit that can be built
by the hobbyist (like myself), that will
help lower the consumer’s power bill
and usage by preventing the total
power usage from registering on the
power meter. According to this report,
these circuits are totally legal. If ycu
could help me find these circuits, I
would be very appreciative, as the
power bills really exploded last year.

Any response to the power shortage
would be welcome, but these circuits
would be especially welcome.

DONNA GOOLEY
North Hollywood, CA p]

Books that Bridge
Theory & Practice

Many electronics enthusiasts discovered that the bridge from class-
room theory books to hands-on project building is difficult to span
at times without a handy pocket guide. Even the equipment manual to
operate a gadget often makes things murkier rather than clearer. A com-
pact text authored by a seasoned expert with hands-on knowledge and a
knack of writing in an easy-to-understand style is many times more valu-
able than the price of ponderous theory and equipment manuals or the
parts for a project that could be damaged. Here’s a sampler of some titles
you may want to own!

ELECTRONIC HOBBYIST DATA BOOK—The info you need to transport you

from the schematic diagram to project parts. Pin-outs, color codes, truth tables,
parts parameters, etc. Order BP396- $10.99 Includes S & H

PRACTICAL INTRODUCTION TO SURFACE MOUNT DEVICES—A technolo-
gy that spun off the automated assembly line into the grasp of experimenters
and project builders. Order BP411- $9.99 Includes S & H

THE PRE-COMPUTER BOOK-—Aimed at the absolute beginner with little or
no knowledge of computing. A non-technical discussion of computer bits and
pieces and programming. Order BP115- $2.99 Plus $2.00 S & H

PRACTICAL OSCILLATOR CIRCUITS—If your budding project requires an
oscillator, you can design it and build it from the many types described here in
a hobbyist-friendly style. Order BP393- $9.99 Includes S & H

PRACTICAL PiC MICROCONTROLLER PROJECTS—This book covers a

wide range of PIC based projects. In most cases the circuits are very simple and
they are easily constructed. Order BP444- $7.99 Includes S & H

e 7l octimm mwn. o e 0 omed The Pre-computer k- E o B kel ]
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BP396 BP411 BP115 BP393 BP444
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Electronics Technology Today Inc. Number of books ordered [}

P.O. Box 240
Massapequa, NY 11762-0240 Amount enclosed $

Please send me the following book(s) that I checked:

O BP396 - Electronic Hobbyist Data Book—$10.99

O BP411 - Practical Introduction to Surface Mount Devices—$9.99

O BPIIS5 - The Pre-Computer Book—$2.99 + $2.00 S & H

1 BP393 - Practical Oscillator Circuits—$9.99

O BP444 - Practical PIC Microcontroller Projects —$7.99

Most above prices include shipping and handling ETO5
Name/Company

Address Apt.

City State Zip __

Sorry, no orders accepted outside the USA and Canada. All paynents must be in US
funds! NYY state residents must include local sales tax. Allow 6-8 weeks for delivery. !

Py -
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Arizona

Elliott Elec. Supply
1251 S. Tyndell Ave.
Tucson, AZ 85713

California

All Electronics
14928 Oxnard Street
Van Nuys, CA 91411

California Electronics
221 N. Johnson Ave.
El Cajon, CA 90202

Electronics Plus, Inc.
823 4th Gt,
San Rafael, CA 94901

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Ford Electronics
8431 Commonwealth Ave
Buena Park, CA 90621

HSC Electronics
5681 Redwood Drive
Rohnert, CA 94928

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

Halted Specialties Co.
3500 Ryder Street
Santa Clara, CA 95051

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

Mar Vac Electronics

" 2001 Harbor Blvd.

Costa Mesa, CA 92627

Mar Vac Electronics
1759 E. Colorado Blvd.
Pasadena, CA 91106

Mar Vac Electronics
4747 Holt Blvd.
Montclair, CA 91763

Mar Vac Electronics
5184 Hollister Bivd.
Santa Barbara, CA 93111

Mar Vac Electronics
2537 Del Paso Blvd.
Sacramento, CA 95815

Mar Vac Electronics
2000 Outlet Center Dr. #150
Oxnard, CA 93030

Mar Vac Electronics
12453 Washington Bivd.
Los Angeles, CA 90066

Metro Electronics
1831 J Street
Sacramento, CA 95814

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

Sav-On Electronics
13225 Harbor Bivd.
Garden Grove, CA 92643

Colorado
Centennial Elec. Inc.

2324 E. Bijon
Colorado Springs, CO
80909

.Connecticut

Cables & Connectors
2315 Berlin Turnpike
Newington, CT 06111

Illinois
Tri State Elex

200 W. Northwest Hwy.
Mt. Prospect, IL 6005

RETAILERS THAT SELL OUR MAGAZINE
EVERY MONTH

Maryland

Mark Elec. Supply Inc.
11215 Old Baltimore Pike
Beltsville, MD 20705

Massachusetts
Electronic Hook-Up
104 Main St.

Milford, MA 01757
“You-Do-It” Electronics

40 Franklin Street
Neeham, MA 02494

Michigan

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, Ml 48104
The Elec. Connection
37387 Ford Road
Westland, MI 48185
Minnesota

Acme Electronics

224 Washington Avenue N.

Minneapolis, MN 55401
Missouri
Gateway Electronics

8123-25 Page Bivd.
St. Louis, MO 63130

New Jersey

Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

New York
LNL Distributing Corp.

235 Robbins Lane
Syosset, NY 11791

T&M Elec. Supply, Inc.
472 East Main Street
Patchogue, NY 11772

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Ohio

Parts Express
725 Pleasant Valley Drive
Springboro, OH 45066

Oregon

Norvac Electronics
7940 SW Nimbus Avenue
Beaverton, OR 97005

Texas

Computers Electronics Etc.
110 E. Medical Center Blvd.
Webster, TX 77598

Electronic Parts Outlet
3753 B Fondren
Houston, TX 77063

Tanner Electronics

1301 W Beltine
Carrollton, TX 75006

Washington
Supertronix Inc.

16550 W. Valley Hwy.
Tukwila, WA 98188

e

Barnes & Noble « B. Dalton ¢ Crown Books ¢ Tower Books ¢ Super Stand
Borders Book Store * On Cue * Hastings * Media Play * Walden Book Store

Just About Every Major Book Store!

If you'd like to sell our magazine in your store, please circle 180 on free

information card or Contact Gina Giuliano at (631) 592-6720 ext 215
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LALL OR GO ON-LINE TO ORDER YOUR FREE VIDEO CATALOG - 100’s OF PRODUCTS - MICR CAMERAS WIRELESS VIDEO - LIPSTICK CAMERJ - DIGITAL VCR'’s
2 3 + sle J U RPROQ » . UJ . +Y, MA

Compact Web Camera For Online Image The SWC-40R combines a black & white video camera,

5 q : digital image storage, video motion detection and an alarm
Momtonng and Dehvery Over The Internet interface in a compact, vandal proof enciosure. it is unique
eaturing a but-in Web server, powerful 10x zoom, panftiit, | as it offers a complete CCTV surveillance system within a
and alarm input/output capability, ali in an ultra-compact single compact enclosure.

3 N SWC-40R
. yW}\:;;mt. Th:(s’; Webhg:arr]nera? ;y;ap be ins‘taItI:d Ivn:tuall)((f ol @ All-in-one CCTV system “o $549.95
n re an iver high-quality images to the Internet for real- s Een e .
time monitoring or broadcast. Better yet, these cameras can be @ Buitin digha) ’m;g;"s o TAP E
controlied and monitored via a standard Web browser, making it @ m’fg’z;",g:&e e 2 5
ideal for a wide variety of appiications. § ) . ) LfiDansions™ 4
Size: 122mm x 82mm x 9Timemn. B Built-in video motion detection 5'x4°x 4.5

he FlexWatch acts as an FLEXWATCH-100 - CALL$
intemet camera server. No

software needed in order to -3

view your video. All you need is a web
. @ 10Base-T interface for direct connection with network browser such as Intemet Explorer or

@ Alarm In/Out funation for automatic surveiflance Netscape. FlexWatch includes many

& Ultra-compact, afl-in-one web camera with built-in web server
s Monitoring and camera controf possibie via web browser I

@ 10x optical zoom and muiti-angle panftit capability

special functions including video
quality control, pan/tilt/zoom
interface and network configuration.

@ Three different sacurity levels
6.4” COLOR TFT-LCD MODULE COVERT COLOR

CONTROL

2 » g Alt of them are controlled by the web 5 PAN / TILT
JELUON ISR Sl A Bot ot oy - SPY CAMEA . browser. Features 4 video inputs - 3 A . AND ZOOM
It's small siee: indestructible e .,{ o m o ™, REMOTELY

deslgn and pinhole lens allow for _LJ,

various applications and simple ' . OVER THE
instaliation. Comes equipped with &Iv& wm@g INTERNET!
e COLOR & B/W SUBMERGIBLE CAMERAS
TV monitor or VCR. | GEMSEEL CAN SEE UNDER WATER!

Great for coveld Use | panst B/W version cames with attached 80 meter cable
:"': = nb)ll “pliace (color-20 meter). Built-in white LED's give this camera
aginab'e: a 15 meler infrared range. Heat resistant glass and

Back Side of Mod
HIGH
RESOLUTION! |

urnew 6.4” Color TFT Module can be used for a | 286mmW) x 17mm(D) CM-550CP - $79.95 U o water resistant design allow for rugged applications.
variety of purposes such as; custom automotve EICLELEY LU g o VIDEO CAMERA HEAD CAN BE
dash installations, video phone, door phone, boat MANY MODELS IN ST K >
instaliations, covert ultra~compact survelllance packages, AT; CHOOS: FROM?c 4 3 @ SUBMERGED UP TO 100 FEET!
security and more. nensions - SUBCAM-BW (B/W)- $249.95

MB-1250HRP SUBCAM-CL {COLOR; - $299.95
Hi-Res Color 5" COLOR WIRELESS OBSERVATION SYSTEM

TFT-64M - $319.95 1 5"(W) X 1.75%H) x 0.5"D)
2.4 GHz A/V TRANSMITTING MODULE

Pinhole 031 | oW you can enjo
p UP T! Yo joy
Makes any camera 5.0mm Lens DDITIONM' peace of mind with
wiraless! Excelient for 27" x 1.27" A irel
hobbyist / remote conirol 1 x 1.2 CAMERA our new wireless

$109.95
WEATHERPROOF CAMERA
Color Camera b
400 TVLines

Automatic fris IR0

b

observation system.
/ Comes with 5 wireless
© color monitor and a
wireless color camera,
Just Plug-&-Play! Perfect

airplanes.

2.4GHz 4 channel video
transmitting module with
audio capability / power
switch and antenna.

Hi-Res Color I for around the house or
ﬂz:(; i:gg;siag'gs Lipstick Camera S #lee. @ office.
GFR-5002 - $119.95 Length: 2.6" 2.4GHz GW-24008 - $379.95
Dimensions LR Diameter: .785" MICRO. VIDEO HEAD “SNAKE” CAMERA
o 1.5°(W) x 1.757H) x 0.5 WP-300C - $159.95
FSFTEI— <— MONITOR UP TO 4 VIDEO CAMERAS I"mcf?:'f,"y o VIDEO HEAD
SIMULTANEOUSLY THRU YOUR INTERNET color camera IS ONLY 7mm
CONNECTION OR OVER YOUR MODEM!  [UIELICICENE] IN DIAMETER!

IMOTION DETECTION - ALARM RECORDING - NOTIFICATION] CCD chipset. (Not
CMOS). Fully

Highlight an area on your video screen, N
7 rcp#g and the PV-140 will inform you Jia] adjustable focus MH-SCO1
modem thru your tefephone or pager iff from 0.5 inches to $479.95

v
MODSH there is movemenl In that highlighted mﬁnity_ Automatic
v wm areawhile recording toyour hard disk. | Iris for varying light

Video can be viewsd In Qued lbovo) levels.
e o AL m‘;{‘ﬂ;‘ PV-140.....4 Input Digital Video Card.....§299.95

POLARIS INDUSTRIES 800- 7523571 " oo

CIRCLE 228 ON FREE INFORMATION CARD
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Features
¢ 20 kHz real-time bandwith

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

Eioﬁna mmvcmmumm~

« Fast 32 bit executable A e

._"

¢ Dual channel analysis

« High Resolution FFT

« Octave Analysis

¢ THD, THD+N, SNR measurements

* Signal Generation

 Triggering, Decimation

« Transter Functions, Coherence

¢ Time Series, Spectrum Phase,
and 3-D Surface plots

* Real-Time Recording and
Post-Processing modes

Applications

« Distortion Analysis

« Frequency Response Testing
¢ Vibration Measurements

« Acoustic Research

System Requirements

« 486 CPU or greater
* 8 MB RAM minimum
* Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor
* 16 bit sound card
24460 Mason Rd.

P—I{S Poulsbo. WA 98370

a subsidiary of Sound Technology, Inc.

Pioneer Hill Software

20

Priced from $299

(U.S. sales only —

DOWNLOAD FREE 30 DAY TRIAL!
www.spectraplus.com

Spectra Plus

not for export/resale)

FFT Spectral Analysis System

Sales: (360) 697-3472 Fax: (360) 697-7717

e-mail: pioneer @telebyte.com

< ZTSCONITEC

Top of he line mulli-programmer in sub-$500
category. From 20% to 80% market share in
Germany in 6 years. 1300+ device oulput and
growing fast. Europe-wide sales 10%-60% mki
share in 6 years. Minimal, 1% return quota for
hardware defects. Replaces all low priced dedi-
cated programmers e.g. PIC only or GAL only
units. GALEP Il ako substitutes higher priced
universal programmers e.g. ALL-11 {HILO} or
LAB-TOOL-48 (ADVANTECH) - It provides
virtually matching performance at onty 1/3-1/5
) the price.

GALEP-I

Pocket Multiprogrammer

CONITEC DATASYSTEMS

DATASYSTEMS

TOP PERFORMANCE in a small package:

Europe's best selling multi-programmer!

Programs 8-bit and 16-bit EPROMs, EE-PROMs,
O-Puwer RAM's, Flash, Serial EEPROMs / GAL,
PALCE, ATF/87xxx, B30, PIC12/16/17Cxx/
All DIL devices without adapter! Lightning fast
parallel data transfer (27C 256 read 2 sec.- prog,
8 sec!). Supports HEX, JEDEC and binary for-
mats, with integrated hex and fuse map editor.
Fully Windows compatibke incl. Win 2000/ NT.
Browse 1300+ supported devices on Conitec’s
website: www.conitec.com. 90%+ of the listed
devices require no adapter!

GALEP 11/ cable. bart. and recharger .$333.00
PLCCad.:p( 18-bit EPROMs /16-bit EPROMs /GALS
s €2h $129.00

1951 4th Avenus, Suite 301 - San Diego, CA 92101 - Tel: 619-702-4420 - Info/DowntoadsiOrders: WWW.CONITEC.COM

Do You

- Antique Electronic Supply =
hs 62275, Maple Ave.®empe, A2 85287

www.tubesandmore.com
NOS, Parts, Supplies,

Books, Speakers, Transformers,

Grill Cloth, and MORE!

Repair Databases for
TV, VCR, Monitor, UL
Audio, FCC, and more.

nenalrWorld com

Repair Electronics?

- Qver 76,000 records
- Private user forums
- Live on-line chat rooms

id Sq. Faisborn, O11 4532

SCLE wiRES®

NS EATURING MU

Robot Kits, Programmable Robots,
LEGG® Robots, Living Robots,
Musde Wires®, Home and Office
Robots, Electronic Kits & More!

Reguest our FREE
48 page catalog
with over 300 items!
G N e
W RodolStore,com
800-374-5764

SINGERS.’ 35’&'?1’5 . :

d ..Be and ves you *, of
na!or .
rochure &Demo Tape. -wo "'.
T Sound Dept PE

24 Hour Demo/info Request Line (770)482-248S - Ext 49
When You Want Something Better Than Karaoke!

Poptronics®

SHOPPER

Mondo-tronics Inc.
PMB-N, 4286 Radwood Hwy, Dept. 171
San Rafeel, (494903

wph 415-491-4500 tx 415-491-4696
info@rohotstore.com



Turn your hobby

into a career!

Be an FCC
LICENSED
ELECTRONIC
TECHNICIAN!

e
: The Original Home-
Study course prepares you for the
“FCC Commercial Radiotelephone
License” at home in your spare
time. This valuable license is your
professional “ticket” to thousands
of exciting jobs:

e Communications

e Radar
Maritime
Microwave
Radio-TV
Avionics & more
You can even start your own business!

No need to quit your job or go to
school. This proven course is easy,
fast and low cost!

SEND FOR FREE FACTS NOW!

Mail coupon today or call

(800) 932-4268 c.. -1

Visit our Website: www.LicenseTraining.com

i L N L

COMMAND PRODUCTIONS

FCC LICENSE TRAINING - DEPT. 210

P.0O. Box 2824 ¢« San Francisco, CA 94126-2824
Please rush FREE details immediately!

Name

Address

City State Zip

Home Automation

World's Largest
Source for Home

Automation!
| *Voice Control * X10 & Lighting

/| * Gadgets & Control
Motorized Devices * Home Security &
* Home Theater Surveillance
* Phones & * Home Networking
Intercoms & Structured Wiring

and Much More...

8300-SMART-HOME

www.smarthome.com

Free 144 pg. Color Catalog!

Dealers/Resellers ask about our
SmartHome PRO Dealer Pragram 800-949-6255

SUPPORTS
DEVICES TO

32 MEG _

EPROM+

A device programming system
for design, repair and experimentation

& EXCEPTIONAL POWER FOR THE PRO
& EASY-TO-USE FOR THE NOVICE
& INCLUDES STEP-BY-STEP TUTORIAL

Here’s what you get: A rugged. portable programming unit including the power pack
and printer port cable both of which store inside the case. A real printed user and technical manual
which includes schematic diagrams for the programming unit plus diagrams for atl technology family
adapters.* Comprehensive, easy-1o-use software whicht is specifically designed to run under DOS,
Windows 3.1, 95 and 98 on any speed machine, (he software has features which let you READ,
PROGRAM. COPY and COMPARE plus much more. You have full access to your system’s disk
including LOADING and SAVING chip data plus antomatic processing of INTEL HEX. MO-
TOROLA S-RECORD and BINARY files. For detaired work the system software provides a full
screen buffer editor including a comprehensive bit and byte tool kit with more than 20 tunctions.

Broad device support: FIRST GENERATION EPROMS (2708, TM52716%, 25X
SECOND GENERATION EPROMS (2716-28C080). 40 AND 42 PIN EPROMS® (27C1024-27C160)

FLASH EPROMS (28F,29C 29EE,29F), EEPROMS (2816-28C010). NVRAMS (12XX.X2210/12)
MICROCONTROLLERS* (874X, 875X, 87C5XX, 87C75X. 89C5X)

ATMEL MICROS® (8-40) PIN 89CX051, 89SX00CX (AVR) 90SXXXX

*REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELP)  $5.00 SHIPPING « $5.00 C.O.D.
1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE VISA*MASTERCARD* AMEX

BIPOLAR PROMS* (725/82S). FPFGA CONFIGURATORS (17CXXX)
MOTOROLA MICROS* (68705P3/U3/R3. 6811C705. 68HCT11) |
(513) 831-9708 FAX (513) 831-7562 website - www.arlabs.com

8 PIN SERIAL EEPROMS* (24. 25, 85, 93, 95, 80011A} PLUS ER1400/M58657° AND ERS901
PIC MICROS® 8, 18, 28, 40 PIN (12CXXX-16CXXX, 16FXX, 17C}
bNDROMEDA RESEARCH, PO. BCX 222, MILFORD, OH 45150

[ ey e T T T

CIRCLE 321 ON FREE INFORMATION CARD

SERTIAL LCDs=

Serial LCDs work great with 3ASIC Stamps® and
other microcontrollers. One-wire interface * simple
serial protocol « low cost * high quality « in stock

BPI-216N

* 2x16 text LCD

* 2400/9600 bps
+ $45 (non-backlit)

Low @y easy
rseri 1 interface

SGX-120L
* Mini graphics LCD

* 2400/9600 bps
* just $99

Many other models available—see www.seetron.com!

Scott Edwards Electronics, Inc.
www.seetron.com ¢ 520-459-4802

soiuondod ‘[ 00z 19qui829
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Order online 24 hours 7 days a week visit http://www.bdsicmicro.com
Order by phone M-F, 9am to 5pm EST 1-734-425-1744
Master Card » Visa » American Express

Introducing the New ATOM |

More Powertul than the Basic Stamp® 2p

Get more out of your stamp projects!
The “ATOM®”  More commands, faster code execution AT
built in hardware, real time graphical

Program PICmicros in Basic !

With our easy to use Basic Compiler. Convert casy to write BASIC

. o i programs into files that can be directly run on a PICmicro. PICmicro
code del?llg.glllg. no more 2k program ( Basic provides a seamless Windows environment, you can write,
size limits, interrupt driven hardware « © debug and compile your BASIC program, all with one Windows 1
and software features, multitasking, K" application! Full Basic Stamp 2 Compatibility ! Starting at $99.95 J
enhanced math capabilities and much
more! mCmicro Programmer ) f40 Pin ZIF Adapter
N I/ Program PlCmicros, Scenix $X Intelligent ZIF adapter
The OEM ~Atoma~ ——— MMORE POWER! ~——— § 12C Microchip [CD compatible! (ISP-PRO). Proyrams all
e P i Firmware upgradeable! Includes supported PICmicros from

one position! Optional case
available for complete unit,
Only $69.95

Windows IDE program software!
The New ATOM is fuily pin compatible | Ovly $59.95

and software compatible with the Basic gl‘('fg_ ‘7’&’13‘;:’;1; 2 “‘_"fpl’e’
Stanmp 2p= but with more power and e m';:r‘;q"”” o 4 Complate unit with ISP-PRO  §
featurcs! Use all your existing hardware [Nuicst s o i s g sl st i N, And/Case Oniyj5129.95

. Jee ) ic £ ; $58 98 . .
and software! All this for only $59.95 [Solderless Prototype Boards\( Getting Started Kits )

Complete!
E b Programming PICmicros has never been casier!
Built in Hardware: Software Features: :(:; ::filnri‘g?; :‘ - Kits come with everything to get started! Test
« 3 10 bit A/D Converters + Free Software boards are designed for in- code changes on-thc»ﬂy without unplugging or
* 2 Capuure and Compare » Graphical Debugging circuit programming. See switching cables! Starting at $159.95
* Internal Adjustable Vref » More Software Commands code changes on-the-fly. Kit Shown Includes: Eop— e
» + /- External Vref * 32 Bit Integer Math * PICmicro Basic X [
«2 PWM « 32 Bit Floating Point Math Choose our 2840 board for 28/40 pin PICmicros .lzsg;:upgg Board (
« UARTS + Easy 10 use code editor or the 08!8 board for 8/18pin PICmicros. Includes ) Pov:'cr Supply ——— oy
< 12C. SPI « BS2p Compatible Syntax RS-232 circutt. regulated power. solderless /O e Cablz . ‘ ! p—ny
y . - connector and prototyping arca. Prototyping has

* 3 Timers * Firmware upgradeable never been easicr! Starting at only $59.95 * 10Mhz Resonator ¢ ‘ I 5
* Interrupts External & Internal * Unlimited Support * PICI6F876 {
+ 256 Bytes of Data eeprom * Free Software Upgrades :
el | e 3A3iC MiC0 iNC

5 L ]

Visit us online at http://www.basicmicre.com

Basic Seamp s a registerod traderark ot Parailax I

Microcontrollers Made Easy!e

We Accept: VISA « Master Card « American Express

u
To Order Call 1-800-773.6698 (M-F 9am to 5pm EST)
Send Money orders to: Worldwyde.Com,
33523 Eight Mile Rd #A3-261, Livonia, M!. 48152

Worldwyde.com specializing in hard to find information Order online or view our catalog at http:iwww.worldwyde.com
Electronic Kits & Projects Component Shop PlayStation® 2 Secrets
(Assembled or Kit) PICmicro’s starting at ... $6.00 PlayStation® 2 Secrets ....... $29.95
Miniature FM Transmitter .. $11.95 ¢ Serial Cables Only ... $4.95 § Learn the secrets of PlayStation« 2 MOD chips and how
FM Stereo Transmitter (Hi-Fi)......$29.95 § Power Supply Only .. 53.95 § PiayStations backups aro made.
Deluxe Car Alarm System ... $24.95 § Wire KitsOnly ... $17.95 1 psx2 ModChip Source Code $49.95
Digital LED Thermometer .......... .$20.95 Misc parts from LEDs to Cables § (Test your own backups)
16 Melody Generator ...................$12.95 { and more ali available at our one
§ PSX2 Kit . $74.95
Telephone FM BUG ...................... $12.95 stap shop! b o :
10 LED Stereo VU-Meter ... .$13.95 Conie see our wnline one stop component (Source Code & PSX2 Book, Plus 1 blank chip)
Dlgnal Timer w/ LED Display _____ $21.95 shop at http:/www.worldwyde.com
5 Watt Amplifier ... . $12.95 Programmers Books & CD Software
50 Watt Stereo Power Amp ... $30.95 q Hackers Anarchy Cook Book 2000 ... . $39.93
010 30v - 2mA to 1.5A Reg. ALLPIC....$89.98 _— Scams&Schemes (3Vol Set) e 32495
DC Power Supply ............. ~..$29.95 | Program PIC, ATMEL, Internet Fraud................
510 15v - 1A Reg. DC Supply ......$15.95 § SX and serial ecproms. Identity Fraud............
Robotic Voice lmitator $13.95 | Assembled with 40 pin FaimLsifitics 20011C o =40
e . N il ZIF Palm Games 2001 CD ...
Special Al Kits Above Only.....$239.95 ) Arcade Emulator Heaven 2001 CD
Smart Cerd Toolkit Game Cracker CD . ............... -
Satellite and cable TV i}  Security Systems AAA Credit Secrets ...........................
; Satellite Piracy ............. $59.95 § /W RS _ Time Cards
Secrets of DISH Voi.2.. $59.95 | ) ™ ¢ &5 - Rovoics. Ha‘ckgrs s : =
Secrets of Free Cable .. $29.95 K P Dbt The Hack & Crack B§ble Vol.l ... . $29.95
. ; The Hack & Crack Bible Vol.2 ... $39.95
Satellite and Cable TV piracy is at an all T°°; kit comes comprStemith: Hack & Crack Master Gold CD Vol .. . $29.95
time high! Find out how it is being done and ; D':fe':opa;, sJﬁﬂ?rf'Sﬁlkag . Hackers Tool Kit CD ...
what the Satellite and Cable TV companics « User Manual in printed form Forbidden Knowledge Vol.2 ...
are d()il’lg about it ! Sources covered for DSS, T oailgards We offer a wide sclection of material on hacking!
DISH and Cable TV fill For Only $79.95 Visit us online at hetp:/Avww.worldwide.com
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I I il E PRICE $349 $399
= | = i St sl Parts Database 9600 8000
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¢ Build circuits in minutes with our IMPROVED schematic editor.

¢ Manage files and quickly select dev'ces with our NEW workspace window.

¢ Interpret simulation results with IMPROVED graphics post processor.

¢ Find exactly the part you need from our EXPANDED database of 9600 parts.
¢ Make your design a reality using our NEW export to PCB feature.

Special Introductory Price

$299

Ends 12/31/01!

Visit our web site for a free trial.

Beige Bag Software + www.beigebag.com « 734.332.0487 « info@beigebag.com

CIRCLE 319 ON FREE INFORMATION CARD
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Breadboand Are:

REMOVABLEI!

T 8 indwidual
SPDI Logic Swhehey |

GLOBAL SPECIALTIES

INSTRUMENTS

—

Triple Output |
DC Power Supply.

Logic lndicatq:ﬂ

|

Audio Speaker |

Feature-rich Circuit Design Workstation
Ultra-affordable at just $299.95

Portable Version Available for $349.95

Our classic PB-503 the complete Proto-Board Design
Workstation is newly improved. Enhancements Include: an
8-Channe! Logic Monitor, High § Low Buffered Logic
Indicators, 8 Selectable Logic Switches, and Removable
Breadboard Socket Plate. This velcro-backed socket plate
allows for greater circuit design flexibility: order extra to suit
your needs.

Traditional instrumentation on the unit includes continuously
variable Function Generator, Triple Output DC Power
Supply, along with Switches, Digital Pulsers, Potentiometers
and an Audio Speaker. The highly functional PB-503 is built
to last, with an industry best 3-year warranty along with a
lifetime warranty on all breadboard sockets. Own the best!
Order yeurs today.

1486 Highland Avenue * Unit 2
Cheshire, CT 06410
1.800.572.1028
203.272.4330 FAX
www. globalspecialties.com

soiuosdod ‘1002 1oquiesad
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CALL TOLL FREE Look For Other
(800) 292-7711 C & S S a I es Monthly Specials
Orders On|y On Our Website

o ’ D/A Trainer ;i‘_'SoIdering Stations||| Deluxe Electronic Soldering Station

Eienco Model XK-700 || Weller Low Cost Soldering lron | Elenco SL-5 Series

Model WLC-100 I Electronically controlled, ideal for profes- 4
534.95 sionals, students, and hobbyists.

+ Varianie power || Available in kit form or assembled.
control produces | .-
5-40 watts. PR As Low As

* Ideal for hobby- L R

ists, DIvers and | j €

o Soldering Static- N
« Complete with ) e :

Sensitive Devices.
0w ron. ; 5 . - Easily Replaceable,
' Uses Long-Life. Piated
Conieal Tip.
*Heavy Steel, Non-Slip
Bage
Model SL-5 - No kon. 529 95 Wy, - (000 Holder Funnel
. 1 Reversibfidsigtt or right

Model SL-5-40 - Inciudes 40W UL kron. ¢ 95 % - side.
35. ‘

ures:
« Cushien Grip Handle
Soldering lron (optional)
with Gounded Tip for

o

Weller Soldering Station sy
Model WES50 - e

t ¢$1 95 50 watts of  $9 19
|

brderlng Information:

Elenco's advanced designed DignabAnaiog Traner s || controlled
specially designed for school proyects. it 1s huit on a °
single PC board for maxioum relkabilfy. It ncludes 5 || POWET + (KN SL-5K)
built-n power supples. a lunciion generator with con- || designed for N

tinuously variable sine, tnangular. and square wave- N y.
forms. All power supplies are regulated and protected || CONtiNUOUS *Steal Trag‘for Sponge |
against shorts. The tramar 1s mounted n a profes- i Pad. .
sional techricran tool case mace of reinforced metal prOdu‘?t'on Limited Time Otter . B L |
with heavy-duty handles and locks. | soldering. FREE SP-1A Solder Praciice Kit w, Kit Order! “Sponge Pad. |

& F (Kt SL-5K-40)

e v

B&K 20MHz Sweep/Function Generator Four Functions in One $ Elenco Handheld
with Frequency Counter Model 4040 Elenco Model MX-9300B Features: 450 Universal Counter l‘[.

c02Hzlo20MHz & 2 St . . a - o 1MHz - 2.8GHz
« AM 8 FM modulation a:w — =~ Wﬁ * One instrument with four test and measuring .
n 425 sostemeen tis | | | ' o systems: Model F-2800

* Burst Operation - e |
* External Frequency counter to 30MHz | ”" ..iﬁ i - + 1.3GHz Frequency Counter %

* Linear and Log sweep t L X i | * 2MHz Sweep Function Generator
B 9 ‘ ) < .. - » P :

10MHz Model 4017 $319 | e : . « Digital Multimeter FilE
5MHz Model 4011 $249 o 1. , E E « Digital Triple Power Supply - 0-3V @ 2A, 5V
3MHz Model 4003 $205 B Lt @ 2A. 15V @ 1A

99 |

i

!

Elenco RF Generator with Counter Elenco Sweep Function Generator Bl
(100kHz - 150kHz) Model 5G-9500 w/ built-in frequency counter Model GF-8046 $1 9 5 95 |

L ]

- Features internal AM mod, of 1kHz,
L__'—“*ﬁm i RF output 100MV - 35MHz. Audio : ) ) : B
— wasn  oUtpUt TkHZ & 1V RMS. . . This sweep function generator with counter is an e e
. . 1 i triangl Fealures 10 digtt display, 16 seg-
$ i s instrument capable of generating square, triangle, |, "2 RF signal strength bar- | |
225 i - and sine waveforms, and TTL, CMOS puise over a | graph. f
. frequency range from 0.2Hz to 2MHz. Includes antenna, NiCad battery. I
2 7 $G-8000..........$119.95 i ) — ) and AC adapter.
<~ (analog, wio counter) A B * . GF-8025 - Without Counter $139.95 2800 Case with Bent Ciip $14.95 |

c M Generators & Counters
|
|

Elenco Model RCC-7K Elenco A Action Lab Kit
Radio Control Car Kit Model AK-700 - Model MX-902
29 PulseTone o e o
» Fun & Easy to Assemble Telephone Kit . auced e tan
» 7 Functions ; ‘ s + Requrres 2 *AA" Bartenes
I * Radio Control Transmitter / R s b3 + Build your own operaling mofor - I's easy, it's fun,
Included - . ” a 's Satel '
* Also available as Model * ‘ $1 5 .95 (\ @.;d! + For Ages 10.and up. $24 95
AK-870 (No Soldering) $24.95 e .
-~ | Elenco Model AM-780K OWI Model OWI-007 Elenco Digital .
S I Two IC Radio Kltﬁ v~ 1 Robotic Arm Multimeter Kit @
o ; (Wired Cantrol - Model M-2665K =
8 $1 1 -95 . =| Teaches the basic robotic A ":‘%13@ » Extra large 1 1/4” x 2 1/2" LCD display area. "
S } : sensing and focomotion pringi- B » 34 ranges - includes capacitance, transistor 1
8 Also available: il e 'M_D ples while testing motor skills. aqaﬁ testing hre. diode testing
8 Modet AM/FM-1 OlBK .' D AN ## » 20A AC/DC current
N AM/Fs'\g:;c;o Kit N R 4 I‘ $55 95 i § * Qverload protected $49 95
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