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The Populace Has Spoken;
And We Shall Provide...

Many loyal readers have been providing us a wealth of constructive
feedback on a regular basis. Thank you, one and all, for your interest in
this magazine and your desire to heip mold the magazine into a publi-
cation that is more enjoyable, educational, and inspiring. Each day we
receive scores of letters—electronic and pulp—discussing the content
of Poptronics. Although it is impossible to meet the requests of every
single reader, we shall try our best to entertain as many suggestions as
possible. Progress takes time, effort, and dedication from our team, and
all we require from the readership is feedback and patience. There you
have it, folks. Continue to read Poptronics and continue to provide us
that vital feedback. Our main goal at Poptronics is to provide our read-
ership with a magazine that they’ll enjoy reading, time and time again.

S0, in this issue you will find a few new items, such as the column “Short
Circuits,” which offers relatively simple circuits for those of us who just
want to get a quick fix. Also, in the tradition of our founder, we will
explore some of the technological myths and legends in a column enti-
tled “Science: Fact or Fiction?” Have you seen what we are capable of
doing with the aid of advanced electronics?

Future plans include a section discussing basic electronics. Many read-
ers have expressed a need for a basic understanding of the main prin-
ciples of electronics. After all, not all of us are NASA engineers. Oh, but
Scott Savage, creator of the OOPIC, happens to work for NASA; and
Mr. Savage will soon be reviving the “Robotics Workshop” column.
Robotics is still a major source of interest. Also, this month marks the
debut of “TechnoScope”—technology broken down to basics. This col-
umn is for those readers who wonder why we never catered to the less
experienced hobbyist.

This month we have two construction features that are rather inexpen-
sive to build and introduce beginners to oscitlator circuits. The “Pumpkin
Safety Light” utilizes an oscillator to control the flickering of LEDs, and
the “AM/Short-Wave Converter’ uses a Hartley oscillator and mixer to
convert any AM radio into a short-wave receiver. Both of these projects
should stimulate even the most jaded “solder-jockeys.” Well, warm up
the iron and turn the page, as we bring you another fine issue.

Happy reading,

L

Chris La Morte
Managing Editor
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Schematic Overhaul

Recently, I spoke with Steve Daniels,
author of August’s “Tremulous Bear” article.
He informed us of a few misinterpretations in
the schematic on page 33 of the August 2001
issue. Figure 1 shows the corvected schematic
for the stomp box project.—Editor

Corpections For Wireless
Control Article

The August 2001 issue of Poptronics
featured an article from author Frank
Montegari. Since the original article ran
two years ago, prices bave changed and so
bas Glolab Corporation’s address. The street
address is now Glolab Corp., 307 Pine Ridge
Drive, Wappingers Falls, NY 12590. The

the price for kit KR418S2 is now $72.50.
Up-~to~the-minute information can be found
at www.glolab.com.—Editor

A Dedicated Hobbyist

In reply to Marcus Levy’s letter in the
July issue asking why electronic hobby-
ists are giving up on d-i-y electronics, 1
have to say that I am not. I have been
building electronic projects since
1973—the TV Typewriter being one of
the biggest I tackled back then. Looking
on my shelf of projects waiting to be
done or waiting for parts, I see an R/F
multiplexer from RE (January 1985) that
I have made changes to for a rack-mount
unit with modern display, later to be fol-
lowed by an audio/video multiplexer

(1986). Other projects include vu meters
for my stereo amp that I built from a kit,
a pocket oscilloscope and a match box
one as well, a frequency counter and
logic probe, a current-sensing AC out-
let, a micro messenger LCD text
scroller, pocket roulette, a pair of one-
inch color LCD displays for use in a VR
goggle, and an LED scrolling message
display.

I have a few notes for electronic art
ideas from some Christmas Ornament
projects from EN (1993). Projects for
my non-PC computers include LCD
glasses interface, hi-speed serial port,
printer buffer, midi interface, a speech
synth, a computer controller for the r\f
mux, a weather station with wall display,
caller .D., and a plug-in compass for my

price for kit KT418S2 is now $48.75, and
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Fig. 1. Here is the corrected schematic for the Tremulous Bear guitar pedal. Note the following changes:
There is now a junction beneath diode D1; capacitor C7 is polarized; resistor R11 no longer ties to
ground; capacitor C2 is polarized; and resistor R26 is the source of positive nine volts.
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Atari Portfolio palmtop.

Several PIC projects include an
infrared keyboard receiver and a
switch/LED display mulitplexer. First, I
need to build the PIC programmer to
program them with my PC. Plus, let’s
not forget more stuff involving the slow
integration of home automation. Just
last year I ran all new central wiring for
my telephones so I could someday add a
pbx type control to them.

Many of these projects came from
Radio Electronics, Popular Electronics,
or Poptronics, with some issues gong
back to the 1960s, in whole or in part.
Some ideas come from those I have e-
mailed and e-chatted with for years. So I
for one have no lack of projects to keep me
busy. In addidon, I have a file cabinet draw-
er full of more ideas and information that [
will never get to. The biggest problem is
that, in waiting so long to decide to do
some of them, some parts get very hard to
find, as well as finding the time to build the
ones that have all the parts.

In many ways, this is the best time for
electronic projects because we have
computer tools that let us hand design
and print circuit board patterns very
quickly and easily. So what if they usual-
ly cost as much or more than buying an
off-the-shelf device? Electronics is my
first hobby. Life wouldn’’ be as exciting
if I couldn’t build stuff myself. Therefore, I
hope Mr. Levy will keep his hobbyist
flame going as long as possible.

RICK DETLEFSEN

via e-mail

Merging On The
Hectronics Superhighway

I have been a reader of your publica-
tion, Popular Electronics, for as long
as I can remember. Popular Electronics
was with me in my electronics class in
high school—that was over 30 years ago.
So much has changed throughout the
years. It’s too bad that today’s youth does
not have the opportunity we had to build
a Heath Kit or a circuit with old TV
parts. Today’s kids have never even
heard of Carl and Jerry. They might
think it has something to do with an ice
cream.

Your magazine is great, and I am very
happy it has survived so many years.
What ever happened to NRI? I took one
of their courses, and when I finished I no
longer saw any more advertisements.
One thing I would love to see in
Poptronics is an article on the many

different types of jobs in the electronics
market. Maybe once a month a different
profession. Also, the many different
ways to find educaton for electronics/
computers. We live in a very fast-chang-
ing time, where tomorrow jobs have yet
to be created. No longer are there cra-
dle-to-grave jobs, and this would be a
great opportunity to expand your read-
ing audience. Keep up the great work.
STEVEN NEWMAN

via e-mail

Energy Creation And Congervation

In response to the August 2001 editori-
al, “The Electronic Renaissance,” where it
was stated, “part B of my prediction is that
the majority of neophytes will be practicing
in the discipline of energy creation and
storage,” you must remember what was
written in Faires, 1958. “Conservation of
Energy—the law of the conservation of
energy states that energy can be neither
created nor destroyed. It is a law based on
physical observations and is not subject to
mathematical proof. In its application to
energy transformations on this Farth,
there is no known exception, except as
mass is converted into energy, and vice
versa, and it is therefore an accepted prin-

ciple and a reliable guide.” Therefore, part

KEEP IN TOUCH

We: appreciate letteérs from our
readers. Comments, suggestions,
questions, bouguets, or brickbats ...
we want fo hear from you and find
out what you like and what you dis-
like. If there are projects you want to
see or articles you want to submit—
we want to know about them.

You can write via snail mail to:

Latters

Poptronics

275~z Marcus Blvd.
Hauppauge, NY 11788

Sending letters to our subscription
address increases the time it takes to
respond to your letters, as the mail is
forwarded 1o our editorial offices.

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

Of course, e-mall is fast.

All of our columnists can be
reached through the e-mail address-
es at the head of each column.

And don't forget to visit our Web
site: www.gemnsback.com.

B of your prediction contains a big surprise
indeed.
CLAUDE DUMAS, ENG.

via e-mail

Thanks, Hugo

I have procrastinated in writing this.
Please forgive me! With 82 years of
hindsight I realize that I owe Hugo
Gernsback quite a debt.

Back in the late 1920s and early
1930s, shortly after the Hams had been
run out of 550-1600 ke into those fre-
quencies about 200 meters, which most
people “knew” were “worthless,” Hugo,
who had been publishing magazines
titled Television and Radio, came out
with a new magazine by the name of
Short Wave Craft. This of course was
expected to fail, along with all the efforts
to use those worthless frequencies that
Hams had been shoved off into.

I was living in the Panama Canal Zone
at the time, which was an ideal location for
short-wave listening. Eventually along
came the new type 30 and 31 tubes, which
was a major leap forward over the old bat-
tery-eating type 201s.

Hugo was plugging along with Short
Wave Craft, reporting new successes
achieved on forty meters, twenty meters,
and then ten meters. These “worthless”
frequencies were becoming exciting!
Then, a few Hams broke into the 60 mc
areas, and it was not too long before
Hugo was reporting on moon-bounce
and time delays on these frequencies.
We were all going nuts over five meters
and no one was making a vacuum tube to
work on these frequencies! Hugo and
his magazine came to our rescue with a
recipe for using a type 30 tube in a
receiver and transmitter transceiver.

First, you took a type 30 tube and
boiled it in water. Yes, you read that cor-
rect—you boiled it in water to loosen
the tube base glue and remove the base.
Losses in the tube base were so high that
to make the tube oscillate at 60 mc you
had to remove the base and solder the
leads directly into your circuit.

I could spend a lot of time on these
early electronic adventures, but will
summarize by saying that much of the
electronics that I needed in WWII and
engineering school I had already learned
in my early teens from Hugo Gernsback
and his magazine. Thank you Hugo.
FRANK B. TURBERVILLE, JR.
Milton, NC

(Continued on page 38)
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Fiber Testep
The FT300 Fiberinspector ($3495)
is a portable microscope com-
plete with a 2.5-inch LCD
display used for inspecting §
terminations in hardware
and patch panels. The
device includes a light-
weight probe that con-
tains an LED light-source
and a CCD video camera,
Technicians can view a fiber end-
face through the L.CD screen, avoid
ing potential hazards to their eyes. An AC adap-
tor/battery charge and various probe adapter
tips are included with the kit.
FLUKE CORP.
PO Box 9090.
Everett, WA 98206-9090
425-347-6100
www.fluke.com

CIRCLE 60 ON FREE

INFORMATION CARD

High-Production
PVC Bender

Appropriate for a wide range of
industries—be they industrial and
residential or underground and
wastewater treatment—the HotTube
PVC Bender ($686) can bend %-inch to
2-inch PVC conduit. With an
adjustable thermostatic control, it 1s
able to simultaneously heat up to five
bundles of %-inch or three bundles of %-
inch conduit without rotating,
scorching, or burning. Easy-
to-use in any
environment,
it has light-
weight con-
struction, a
low power consumption for standard 120 volt outlets, and an
insulated, waterproof housing.
GARDNER BENDER
PO. Box 3241
Milwaukee, W1 53201-3241
800-624-4320
www.gardnerbender.com

CIRCLE 63 ON FREE INFORMATION CARD

PACE

Function
Workstation

The MET 250 ($1680} is an all-inclu-
sive workstadon for all
of your soldering needs.,
The unic features the
P5-80 Soldering Tron,
the SX-80 Desolderimg
Hand-piece, the TT-65
ThermoTioeez, and the
TP-635
Whether vou are working with
through-hole boards or surface-
mounted components, this PACE kit
places all the needed tools at your fingertps.

9893 Brewers Court
Lawred, MY 20072371990
I -490-88680
www. pacenoridiide. com
CIRCLE 651 ON FREE
INFORMATION CARD

Portabile Power Analyzer

. Designed for large electrical
; T
- S, ™ contractors who perform
" .. power quality testing,
\ \\ particularly for harmonic
. - distortion, the Ideal
\ Analyzer Model 61-805 ($2495)
provides endless options in
, one compact instrument.
", The analyzer contains five
testing programs, which
can be uploaded on the same unit
and operated consecutively. It has
an RS232 interface for fast down-
ioading and one MB of internal
memory for longer periods of testing.
Included with the analyzer are a number of
useful extras, such as three 1000A clamp
adapters, voltage leads with four alliga-
tor clips, and power and R5232 cables.
IDEAL INDUSTRIES, INC.
Becker Place
Sycamore, IL 60178
815-895-5181
www.tdealindustries.com
CIRCLE 62 ON FREE
INFORMATION CARD

ThermolPik. .. . e
Digital Bench-Top Applications

A new DC power supply, the Digital
Triple Qutpur Power Supply ($450) is
suitable for many different bench
applications, such as service,
research and engineering, test, and
manufacturing. Using a standard
115-V ¢ outlet as a power source, it
provides various voltage outputs
between 0 V¢ and 24 Vp, and up to
.5A at continuous operation. It has a size-
able front-panel-mounted precision digital
meter, along with

=, other control features.

- CORP.
1031 Segovia Circle
Placentia, CA
92870-7137
714-237-9220
www.bkprecision.com
CIRCLE 64 ON FREE
INFORMATION CARD
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Electrifying Measurements
The CR4100 Series
of True RMS Electrical
Current Transducers
($160-$400) monitor
non-linear, AC cur-
rent electrical loads.
Different styles with-
in the series are avail-
able for measuring
single or three-phase
systems of levels up to
60 amps and offer dif-
ferent input ranges.
While they are capa-
ble of operating over
frequency ranges of
20 to SK Hz, external
current transformers are available to
extend the measurement range. The
series is calibrated to +/—-0.5%
accuracy at 60 Hz.
CR MAGNETICS, INC. 1
544 Axminister Dr. S
Fenton (St. Louis), ; !
MO 63026
314-343-8518
wWWW.crmaghnetics.com
CIRCLE 65 ON FREE
INFORMATION CARD

Clamp-On
Tester Models 3711 {51995) and 3731
“(52195) have ten-times the

. .
Don't Get Snippy
Tired of the pain that
comes from using old
electrician’s scissors?
The Low Fatigue Elec-
"%, trician’s Snips ($16) have a
! large, padded ring for more
" leverage and spread pressure.
The new design fits your grip better and with an ice-tem-
pered stainless steel construction, you can be sure there will
be no rust, peeling, discoloration, or irritation. Serrated strip
notches also make for easier cutting.
JENSEN TOOLS, INC.
7815 S. 46 St.
Phoenix, AZ 85044-5399
800-426-1194 or 602-453-3169
www.jensentools.com
CIRCLE 67 ON FREE INFORMATION CARD

Clamp
“ftOn

Ground  Resistance

resolution of the first two
senerations of clamp-on
ground testers in this
series. These tools’ can
measuré ground rod and
small grid resistance mdlopﬁ’
the need for auxiliary ground *
‘rods or disconnecting ther
ground under test. Buth models

Portatile Color Analyzer

From your home theater to a
convention center, the CP291
ColorPro  Pocket PC  Color

88 include new features with hetter
| power management for, extended

battery life, and the Model 3731

Logging Nature's Data

Analyzer ($3295) helps to align
color tracking and luminance
levels on video displays. The

The IQ-TRH ($139) and
IQ-TRH-40 ($169) data log-
gers are designed for remote, ;
battery-operated measuring of -
temperature and relative humid-
ity. They can hold up to 31,920
and 64,680 samples, respectively—
a significant amount of data for
both engineering and scien-
tific applications. When
the data is complete, the
loggers reconnect to a
PC and download
directly to a
Microsoft
Excel &
worksheet.
For first-time orders, IQ-PICK
($99)—a special PC Interface Kit—is
required to set up and download data.
MEASUREMENT COMPUTING
16 Commerce Blud.
Middleboro, MA 02346
508-946-5100
WWW.MEASUTeTRENTCOMMPULING. COT

CIRCLE 68 ON FREE INFORMATION CARD

B

AEMC INSTRUMENTS
200 Foxborough Blvd.
Foxborough, MA 02035
800-343-1391 or 508-698-2115
. wwWw.aemc.cont
CIRCLE 66 ON FREE
INE?QRMA'!'ION CARD

also includes an alarm and mem-

ory-logging function. graphical interface decreases cal-

ibration time, and the CIE and
RGB screens illustrate exactly
which colors need adjustment.
Displays can be modified to fit
color temperature, and the analyz-

er can operate up to four hours on
battery charge. Software, such as
the Windows-CE ColorPro and
ColorPro Generation, are included,
along with an HP Jornada
Pocket PC, Serial Interface
| Connector and cable, and

|

800-SENCORE
WWW.Sencore.com
CIRCLE 69 ON FREE INFORMATION CARD
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Home Theater in a Box Toasty Towels

The JBL Cinema ProPack
600 ($1199) home-the-
ater package includes a
five-disc DVD changer, a
Dolby Digital/DTS receiv-
er, and a 5.l-channel
speaker system, plus a
full-function remote con-
trol and all required cables.The receiver boasts MP3
decoding as well as Logic 7 processing to derive

You don't have to
stay in a fancy
hotel to enjoy the
luxury of heated
towels. Warmrails
heated towel racks
($105 to $185)
each contain an
electrical element
that runs the full

surround sound from two-channel sources int .

and VMAX for virtual surround sound with M'n' Ier;itth sz;:h:nzacc'znhs?satte"rﬁ Itte;:)erfaat‘Ltr?ew—-
just two speakers. The speaker system T L
consists of four satellites, a dedicated Burner u?g:/%-v(::tl{aaes I?:tcluféecstrfézs:;na
center-channel speaker, and a 100- Sharp’s CD-RW5000 mini-system waII-mougnt ﬁwodels ‘arz eas tg
watt powered subwoofer. ($599) lets you load up to six CDs in install in small bathrooms yand

JBL Consumer Products, 250 its tray changer and make digital record-
Crossways Park Drive,Woodbury, ings to a CD-R or CD-RW disc.The “tower-
NY 11797;516-496-3400; wwwjblcom.  style” center unit includes a CD burner

CIRCLE 50 ON FREE with the ability to
INFORMATION CARD record at twice the [
normal playback speed, __

an AM/FM digital tuner i

Long-Play with 40 station pre- {15 &

sets, a 200-watt (total) "

MiniDv Cam amplifier, and a cassette "'

, o deck.The speakers,also ==

Canon’s ZR30MC MiniDV tower style, feature =

camcorder ($999) is the first to separate amps with two sub-
offer an extended long play

: woofers. ® °
(ELP) mode, allowing four hours Sharp Electronics Corporation, Sharp Plaza, BfltGVlew
of video to be recorded onan 80-  pmapyah, NJ 07430; 800-BE-SHARP; www.

minute cassette. The camcorder sharp-usa.com. CO'CU'O*O"S

has a color viewfinder plus a 2.5- CIRCLE 51 ON FREE INFORMATION CARD
inch LCD view screen. It features a

I0x optical zoom lens and
200x digital zoom, image
stabilization, digital effects, .
digital stereo sound, and
IEEE 1394 Firewire connec-
tivity. There’s a memory
card slot for storing still
shots to MMC and SD
memory cards (an 8-
megabyte MMC is inciuded).
Its Progressive Photo Mode is said to provide greater
clarity and detail, especially when making a print using a
computer or photo/video printer.

Canon US.A., One Canon Plaza, Lake Success, NY
| 1042; 800-828-4040; www.canondv.com.

CIRCLE 53 ON FREE INFORMATION CARD

freestanding models are available
for larger rooms.
Warmrails, 1165
Augusta Street, Costa
Mesa, CA 92626;877-
927-6724; www.warm
rails.com.
CIRCLE 52 ON FREE
INFORMATION CARD

ad vl

5

Ease back-to-school blues with
one of Royal’s Genius Calculators
($2.99 to $14.99). Ranging in size

from key chain to desktop, each model
features the “BriteView” holographic
——am reflector, which gives the display a
greenish glow and makes it

-~ Bl == easy to read day or night.
# % T Rubberized bodies pro-

vide a sure grip and no-
slip usage.
—— Royal Consumer Business
Products, Olivetti Office
USA, 765 Highway 202,
Bridgewater, NJ 08807-0945;
908-526-8200; www.royal.com.
CIRCLE 54 ON FREE
INFORMATION CARD
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Pressure Momtor

Under-inflation
shortens the life of
tires, reduces fuel
economy, and can
pose a safety hazard.
The Tire Sentry model
TMA-04 ($295) is an
electronic system that
continuously moni-
tors tire pressure and

warns you when a problem develops or routine
maintenance is needed. The wireless system

consists of four tire sensors, which fit on the
valve stems (replacing existing valve caps).
They send signals to the instrument panel,
which beeps and displays information to
let you know which tire is low.

Fleet Specialties Division, PO. Box
4575,Thousand Oaks, CA 91359;818-
889-3982; www.usagreen.org/
fleet/.

CIRCLE 55 ON FREE
INFORMATION CARD

-

tal tuner, |0-watt-per-channel amplifier, Q-Sound
virtual-surround processing, bass boost, clock,
and remote control.
Aiwa America Inc., 800 Corporate

Drive,

Table-

Top Tunes

Aiwa’s CSD-NS| table radio ($210), with

CD player, tuner, and
cassette deck, is an ele-
gant and compact alter-
native to a minisystem or
clock radio. Its solid wood
cabinet with top-loading
CD player and brushed-sil-
ver front panel flanked by
brown cloth speaker grilles

give it a classic appear-

Headphones to Go

Altec Lansing's AHPI0 head-
» phones ($19.95) are designed
to provide users on the go
with high-quality sound
from personal stereos;
portable CD, DVD or
: @8 " MP3 players; and handheld
% 48" video games. The phones
,:E: boast a set of 32mm drivers
_ for full frequency response, an
“‘i_“ on-cord volume control, and
s gold-plated stereo mini plugs.
A double adjustable headband
and leatherette earpads ensure a comfort-
able fit.
Altec Lansing Technologies, Inc., Milford,
PA 18337-0277; 800-258-3288; www.
altecmm.com.
CIRCLE 57 ON FREE INFORMATION
CARD

.'

ance. Features include a digi-

Mahwah, NJ 07430; www.
aiwa.com.

CIRCLE 56 ON FREE
INFORMATION CARD

Digital A/V Preamp

Designed to meet the challenges of today's home-theater installations and those of tomorrow’s evolving platform
standards, Proton’s AS-263 | Dolby Digital/DTS 5.1 channel preamplifier ($800) reproduces six separate audio channels: left,

Poptronics, October 2001

-

Proton US.A,,
2222; www.proton-usa.com.
CIRCLE 58 ON FREE INFORMATION CARD

right, center, left and right surround, and an independent subwoofer channel. It offers eight different on-screen surround

modes (no surround, large and small room, large and small theater, large and small hall, and stadium) and automatically
detects and decodes the input signal format. It provides a full complement of analog and digi-

tal inputs and outputs, and features precise six-channel volume and level controls,

adjustable center- and surround-channel delays, and a bass-management system

that sets the speaker mode to match your speaker size.

13855 Struikman Road, Cerritos, CA 90702-1031; 562-404-



FireWire . Printer Perfect
for VME . ancllD er:wf?dc-tsifzog Sbnljsail-'
Computers

nesses trying to
The VYMOD-40/60FW

increase produc-
tivity while decreas-
($1795) is a VME card that

ing cost in the

allows data transfer rates , . ol x competitive mar-
of 200Mbit per second by g ketplace, the 'ML-
forming the basis of a high-level system con- B 1650 Laser Printer

troller. With no interface limitations, the o ($550) is not only
VMEbus systems can now be IEEE | 394- lnternet _ ' PC and M'ac com-
connected to hard disks, scanners, patible, but is also equipped with many

[
and multimedia devices, making for Copyr|ght money-saving options.The toner-save

many versatile industrial applica- 4 button, for example, reduces toner
tions. Customized options arZZIso Protect|on consumption by 40% while main-
available for individual needs. taining a sharp appearance.With a

Saelig Company; 716-425-3753; resolution of 1200 dpi and the
www.saelig.com. ability to print 17 pages per
minute, this printer turns out a
high volume with eye-catching
quality.

Samsung; 310-537-7000; www.
samsungusa.com/printer.

One of the simplest things to do today is
create your own Web site. Unfortunately, it has
also become quite easy to plagiarize and copy
Web text and graphics.The HTML Guard 2.0 ($15)
is capable of encrypting HTML source codes in
order to protect intellectual property. It prevents
text selection and disables right mouse saving and the
print function within a browser. Compatible with all
JavaScript-enabled browsers, its only system require-
o ment is a Pentium PC, with 8 MB RAM.
Bra 'n- Andreas Wolf Software; www.aw-soft.com.

L4
storming
Has Become

L4 L4
Digital

Do you still do your best
brainstorming with a pen and pad
of paper! The IBM ThinkPad
TransNote ($2849) inte-
grates ink and paper
with a mobile comput-
er. Bring it every-
where; this
portable port-
folio-style .
computer
weighs less than
5.5 Ibs. and offers wire-

less systems for quick and reli-
able communications. Now you can

Zg:;etgSzissi::::zfgilsi'g?:arv:élnas organize ideas with an Panasonic Document Imaging Company; 800-742-8086;
IBM Corporation; 888-ShoplBM; www.ibm.com/pc/thinkpad. R e )

DVD
Diversity

Home entertainment is grow-
heeicionst ing in popularity. For the more
< Wi Florcictac ey o e advanced aficionados, the new
' 4.7GB OEM DVD-RAM drives
($549) are a single, cost-effective
solution for developing, storing, and
playing theater-quality items. The new
enabling features enhance the drive’s
value and versatility, allowing users to store
two hours worth
of video and
more than seven
hours worth of
audio. There are
also cross-device
options, which per-
mit use of DVD-ROM drives, DVD players, DVD
recorders, and all CD equipment.

Gizmo is published by Gernsback Publications, Inc., 275-G Marcus Blvd,, Hauppauge, NY 11788. 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

& Components |
The Parts Gallery

& Touley
only
oy Electronics
by Mike Tooley
| Electronics

by ke Tooley

Electronic Projects
by Max Horsey

FILTERS

Analog Filters
by Steve Winder

Digitat Logic Simulation J

by Dave Barhker

Photo shows PICmicro
developmant kil supplied with
ingbition versions of C for

PiCmicros and PICHutor

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

MIa

IlJJJJMlJ]

The internationally renowned series of CD ROMs from
Matrix Multimedia has been designed to both improve
your circuit design skilis and to aiso provide you with sets
of tools to actually help you design the circuits
themselves.

Eiectronic Circuits and Components provides an
infroduction to the principles and application of the most m

common types of electronic components and how they a rl X
are used to form complete circuits. Sections on the disc mu‘tlmedla
include; fundamental electronic theory, active

components, passive components, analogue circuits and digital circuits.

The Parts Gallery has been designed to overcome the problem of component and
symbol recognition. The CD will help students to recognize common electronic
components and their coresponding symbols in circuitdiagrams. Quizzes are included.

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

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

Electronic Projects is just that: a series of ten projects for students to build with afl
support information. The CD is designed to provide a set of projects which will
complement students' work on the other 3 CDs in the Electronics Education Series. Each
project on the CD is supplied with schematic diagrams, circuit and PCB layout files,
componentlists and comprehensive circuit explanations.

PICtutor and C for PICmicro microcontrollers both contain complete sets of tutorials
for programming the PICmicro series of microcontrollers in assembly language and C
respectively. Both CD ROMs contain programs that allow you to convert your code into
hex and then download it {(via printer port) into a PIC16F84. The accompanying
deveiopment board provides an unrivaled platform for leaming about PIC
microcontrollers and for further devetopmentwork.

Digital Works is a highly interactive scalable digital logic simulator designed to allow
electronics and computer science students to build complex digital logic circuits
incorporating circuitmacros, 4000 and 74 series logic.

CADPACK includes software for schematic capture, circuit simulation, and PCB design
and is capable of producing industrial quality schematics and circuit board layouts.
CADPACK includes unique circuit design and animation/simulation that will help your
students understand the basic operation of many circuits.

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

Order Form:

Phone your order to us on:

Poptronics, October 2001

-
o

Please circle the products you would like to buy on Name: T
the table below, calculate the total cost, fill in the Address:
rest of the order form and send it to us. NY residents or send your order to:
add sales tax. Please allow 6 weeks for delivery.
Student  Institution Zip: Phone: _ CLAGGK Inc.
Electronic Cots. & C $50 $99 FPEx alse
leCtromnic s, g
’ moigncal E|ect?o'?1?css $50 $99 Card Type: _ - o Hauppauge, NY 11788
Analog Electronics  $50 $99 Mastercard, Visa, or Discover only Expire date:
Electronic Projects  $75 $159 - i W . — —,
PIClutor  $179 $350 ‘ q I ] T l ] I l I [ l [ l I ' -
C for PICmicros  $179 $350 Card number: B e = - . l bi
Digital Works ~ $50 $99
CADPACK  $75 $159 | have enclosed my check for $: Signature:
Analog Filters  $75 $159
Postage - USA )
pOS,:;ea?ga,:‘;da :g ig Please charge my credit card for $: ="

CLO2

Order online NOW from: www.poptronics.com



Dateline: October 1951 {50 years ago)

Radio-Electronics highlights the conversion
from black and white to color television, along with
other related topics, such as new sources of TV! (tel-
evision interference] and answers 1o inter-carrier
buzz. The cover story is about mobile television serv-
ice laboratories—the TMU, or Tele-Mobile Units—
that operate out of Chicago vans. The publication
features test instruments, such as the signal launch-

er, which provides square-wave output for rapid..

troubleshooting by signal substitution. (interesting
parallels can be drawn between now and a half of
a century ago. Today, television orice again stands
on the threshold of change, this tims from analog
to digital. And, TVI has been updated to EMI and
interrmodulation. )

adio-Electronics

CIAL ISSUE
HAMNEL STEREQ

annel Sound Today
Setens » The Aduptoex

el IC Amplifier

Dateline: October 1991 (10 years ago)

A complete guide to buying in the digital-multi-
meter marketplace is featured in this issue of
Popular Electronics. Since meters can be con-
fusing , it explains how to make an informed choice
when buying one. There are three construction arti-
cles with step-by-step instructions for building a pre-
cision dual-output power supply, a lignt-beam com-
municator, and a sound-effects gadget This issue
also covers how wireless got its voice, all the way
back to Reginald Fessendens 1906 radiotelephony.
(Readers turned to Popular Electronics for their
fix of advice, construction projects, ard even a little
history.)

A PEEK INTO THE GERNSBACK ARCHIVES

1900
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RADIO -
ELECTRONICS

SIATEST iR TELEVIS ON  SERYICING » RUDIO

OBE THEWIRON Tia

I ' 40 & s Comvemtben to Coler TV +
Wrtercarrier Buxz » A Signe! Launcher

Dateline: October 1971 (30 years ago)

In this issue, Radio Electronics focuses on
how to construct a premiere 4-channel stereo hi-fi.
As the article explains, using the latest technology of
4-channel pre-amps and amplifiers produces a
wonderful sound wth little noise interference. The
pre-amp has inputs for phono and tape, along with
-ganged controls, arnd the amp is 50 watts rms per
channel. Also included is a “Service Clinic” on heat
sinks and thermal resistance, and “kwik-fix" trou-
bleshooting charts. {There are some die-hard tube
fans who still insist that at the 50-watt range, no
solid-state amp stands a chance against a vacuum
tube driven amp.)

RADIC GOT ITS VOICE
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A LOOK AT

Business Buz

DISPOSABLE CELL PHONES

Need a cell phone only once in a while?
Long-term contracts a turn-off? If so,
you're a prime candidate for one of the dis-
posable phones soon to be introduced by
two different companies. Like prepaid
phone cards, and priced from $10 to $30,
each phone will provide 30 or 60 minutes of
talk time before you toss it out. Telespree
will offer one-button, voice-activated piastic
phones in six cool colors. First-generation
models are for incoming calls only.
Dieceland's tiny Phone-Card Phone is the
size of three stacked credit cards and has a
full numeric keypad. Lower-priced versions
are for incoming only; plans are in the
works for pricier two-way models. The
companies expect their phones’ low prices,
small size, and flashy colors to resonate
with seniors, teens, and those who like to
keep a cell phone on hand just for emergencies.

WEARABLE WIZARDRY

Charmed Technology, a Beverly Hills-based
developer of wearable technology and
Internet products, has unveiled a line that
includes bracelets that monitor heart rate
and temperature, tie clips that store per-
sonal information, and a necklace that can
store voice messages. While some of those
products are still under development, the
Charm-It wearable computer is available
now. The two-pound, pocket-book-sized
device can be connected via a thin wire to a

video conferencing.

FACE OFF

ETrue’s TrueFace 2D facial-recognition tech-
nology is being combined with Bio4’s 3D
facial-recognition system and Symbol
Technologies’ 2D PDF417 bar-code system
to provide the smallest code size and the
most accurate facial biometrics—allowing
face recognition to be encoded onto per-
sonal ID cards. Coupled with Symbol
Technologies’ PPT2740 pocket-sized com-
puter for verification of 1D cards, the resuit
is a completely mobile, hand-held, wireless
face-recognition system that can be used to
ID people boarding airplanes, going

enforcement facilities. A digital camera
takes a picture of the person, who presents
his ID card to a 2D bar-code reader. The
TrueFace and Bio4 technologies match the
code for the live face against that on the
card.

pair of specially equipped sunglasses for

through customs, and in military and law- |

Army designers used the Ford F350 heavy-duty pickup truck to develop the military’s lat-

est SmarTruck.

he large, black SUV-lookalike is fly-

ing down the road with a couple of
other vehicles filled with “bad guys” in
hot pursuit. Suddenly, it spreads an oil
slick, dispenses a smoke screen, and
spews tire-puncturing tacks to stop the
pursuing vehicles in their tracks. Sounds
like something conceived by James
Bond’s gadgetry expert, ‘Q’? No, it is the
SmarTruck from the Army’s National
Automotive Center in Warren, MI.

Urban Arsenal

Based on a Ford F3350 heavy-duty
pickup, this military concept truck looks
somewhat like the Suburbans used by
the Secret Service while guarding the
President when he is traveling. The
black paint job was chosen because the
Army’s Special Forces, for whom the
truck is designed, is more likely today to
operate in an urban environment. Thus,
black is more appropriate than the tradi-
tional jungle camoutlage scheme.

The SmarTruck is filled with coun-
termeasure technology like shock door
handles to discourage intruders and pep-

per spray fired from a roof-mounted
canister to disperse unruly crowds. Up
front and in the rear, what look like ordi-
nary fog lamps are super-bright lights
that can startle and disorient any enemy.
These lights are like the ones used at the
White House to dazzle intruders.

The rear portion of the roof retracts
to expose a turret with a high-powered
laser weapon operated with a joystick.
Bulletproof glass, ArmorMax armor, and
various countermeasures are used to
prevent attempts to booby-trap the vehi-
cle with explosives.

High-Tech Security Measures
The SmarTruck’s night-vision cam-
eras can pan and tilt a full 360 degrees.
Images are displayed on flat-panel video
monitors that give driver and passengers
a view in all directions. Cameras, cell
phone, doors, windows and radio are
voice-activated. Mine fields can be
cleared using a retractable, remotely
operated turret equipped with a high-
power laser. Electronic fingerprint-
identification systems are used for




Delphi Steering Systems’ Quadrasteer
allows both better maneuvering and safer
high-speed stability.

vehicle-entry authorization and to access
the touchscreen that controls the
SmarTruck’s arsenal of countermea-
sures. These fingerprint ID systems are
supplied by AuthenTec, Inc. and
Biocentric Solutions, Inc. Ruggedizad
“black boxes” record all events and elec-

tronic surveillance activities.

The SmarTruck is fitted with Delphi

Biocentric Solutions Inc.’s GuardDog biomet-
ric reader, used in the SmarTruck prototyre,
scans a finger and compares the image to
encrypted fingerprint minutiae previously
stored on a compact stainless-steel armored
iButton token. If a match is made, access is
granted. The user can carry the token either
as a key-chain fob or on a finger ring.

Steering Systems’ Quadrasteer all-wheel
steering, which probably will be avail-
able on some full-sizc Chevrolet and
GMC pickups for 2002. Besides allow-
ing the huge SmarTruck to maneuver
like a compact car, Quadrasteer makes
for much easier and safer handling on
the highway, especially when towing or
carrying a heavy load. The SmarTruck
even uses a high-tech fuel, Syntroleum
Corp.s ultra-clean synthetic fuel, which
is produced from natural gas.

Trickle-Down Technology

While developed for military mis-
sions, the technologies found in the
SmarTruck could find their way into
civilian cars and trucks. Indeed, some,
like night vision, already have—you can
order it on some Cadillacs, and other
upscale brands will offer it soon. The
SmarTruck  was  Dbuilt by  MSX
International in the NAC’s 21% Century
Truck program, which is aimed at devel-
oping dual-use military and commercial
technology. Integrated Concepts and
Research Corporation is responsible for
integration of the electronic counter-
measures.—by Bill Siuru [ pr

Mobhile
Entertainment
GCenter

o one driving or riding in Rosen

Products concept vehicle, a cus-
tomized Lexus LX-470 dubbed the UV-
1, will get bored on a long road
trip—and there won’t be any fighting
over what movie to watch or whose turn
itis 10 play a video game. The UV-1 is
equipped with seven flat-pancl 1.CD
monitors, two 500-mHz computers, five
cameras, a GPS system, three DVD
plavers, two PC gaming stations with
both joysticks and wireless remote con-
trols, two RE headphones, and bass seat-
shakers in the rear seats.

Something for Everyone
The two 8-inch-diagonal, 16 X 9

Research Notes

FASTER THAN A SPEEDING BULLET
Scientists at Sandia National Laboratories |
have developed a magnetic field that
accelerates dime-sized pellets faster than
anything except a nuclear explosion
does—20 times faster than a bullet fired
from a rifle. “The fastest gun in the world”
propels the pellets at a speed of 20
km/sec, almost three times the velocity
needed to escape the gravitational pull of
the earth. Besides its obvious weapons
potential, the Sandia Z accelerator can be
used to ascertain the effect of high-veloc-
ity impacts, such as those that might
occur when flying space junk hits an
orbiting observatory traveling in the
opposite direction.

“TRAFFIC LIGHT” EASES COMPUTER
GRIDLOCK

A “traffic light” for computers, originaily
developed by scientists at NASA Ames
Research Center, increases computing
speed and efficiency by prioritizing pro-
grams. The Portable Batch System, or
PBS, softwara allows system administra-
tors to specify the order in which pro-
grams are processed. NASA Ames’!
Information Power Grid (IPG) team is
working with Veridian Systems, Inc. to
enhance the batch-processing System,
which operates in multi-platform UNIX
environments. The commercial version of
the software, called PBS Pro, features
improved support for workstation clus-
ters and a new Web-based user interface.

SMARTER “BOMB ‘BOTS”

It might not be as cute or personable as
Haley Joel Osment’s A./. character. But in !
potentially hzzardous bomb-disablement
missions, the wheeled police robot creat-
ed by researchers at Sandia National
Laboratories can make many of the “how-
to” decisions on its own, freeing its oper-
ator to make more critical decisions.
Sandia develcped and installed its Sandia
Modular Architecture for Robotics and .
Teleoperation (SMART) in a robot built by
REMOTEC Inc. The SMART software
automates many of the robot’s move-
ments without compromising its opera-
tor’s command of its behaviors. While its
most important benefit is the risk-reduc- |
tion for humran bomb technicians, the
software is also expected to make police
robots faster, safer, easier to use.
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The UV-1 concept car, a custom Lexus LX-
470 sports a rainbow paint job by BASF.
The front license plate is replaced by a 14-
inch LCD monitor.

monitors in the front (along with a rear-
mounted camera) replace the vehicle’s
rear-view mirror. The driver-side moni-
tor also allows the driver to view GPS
information or other camera feeds with-
out taking his eyes from the road. The
passenger-side monitor—the first legal
front-seat entertainment system in the
U.S.—can be used to watch movies, to
view GPS data or instant messaging, or
to monitor back-seat actvities via the
“mom cam.” Two 15-inch-diagonal
monitors are suspended from the ceiling
in front of the rear seats, where passen-

=
Three of the interior monitors allow DV
movies to be viewed from the passenger
seats and video-gaming from the rear
seats, and the fourth monitor provides the
driver with GPS data while serving as a
rear-view mirror.

gers can play separate video games or
enjoy their own choice of video enter-
tainment. Another two monitors, each
measuring 20-inches diagonal, are
installed on motorized mounts that
allow them to be raised for viewing at
tailgate parties. Finally, a 14-inch-diago-
nal monitor replaces the front license
plate. Besides the rear-view and dual
“mom-cam” cameras, there is one
focused on the driver’s seat and one on
the front passenger seat that serves as a
vanity mirror.

Virtual Geographic
Information Sysiem
(VGIS)

Researchers at the Georgia Instdtute of
Technology have been working on a
high-tech tool for predicting severe
weather in a timely and accurate man-
ner. The VGES (Firtual Geographic
Informaton System) is a platform that
receives gathered storm data and con-

verts it into a detailed, three-dimension-
al model of suspicious storm systems
that can be viewed on a personal com-
puter’s desktop monitor or projected on
a large-screen. Scientists and researchers
are hoping that the VGIS will provide
ample warning ro save lives and proper-
ty in severe weather environments.

Iimplementation

Developers foresee this system
becoming integrated with local and
national weather research facilities in




Proto

Spotlight on:
Honeyhee Rohotics

The Flower That Yields The Honey

Now that the busy pollination season Fas
passed, we were able to get the buzz on
the past, present, and future of Honeybee
Robotics. A recent interview with Mame
McCutchin, Public Relations spokesper-
son for Honeybee, tells the sweet story of
this company, which is appropriately locat-
ed directly above a bakery in Little Italy.

Integral Ingredients

Founded in 1983 by the current
President Chris Chapman and Chairman
Steve Gorevan, along with a third man no
longer working for the company, Honeybee
Robotics has expanded both the size of its
hive and the number of projects. There are 19
worker bees in the hive: one president, one
chairman, one administrator/researcher, one.
marketing/PR person, and 15 engineers.

Recipes For Sweet Success

The company is currently working on
about five flight projects, ranging from
NASA to the Air Force. RAT—an acronym
for Rock Abrasion Tool—is flight equip-
ment that will be used for NASA's 2003
twin-rover mission to Mars, entitled
MER—Mars Exploration Rover. There are
two NASA research contracts: Deep Dr:ll,
which is testing the viability of dry drilling
down 60 feet into rock and String Feeder,
which is testing the viability of automated
string feeders for 60 foot-long drill string.
They are also working on developing flight
equipment for the Air Force Research Lab.
Their fifth project, W.I.S.0.R., was still
being fine-tuned (at the time of the inter-
view) and should be in the trenches by the
time this text sees publication. W.1.S.0.].
is an acronym for Wielding and Inspection
Steam Operations Robot. New York City's
Con Edison contacted the unit’s designers.
The robot has been outfitted with a new
camera system that coutd withstand heat
and condensation. His truck has been ott-
fitted with a crane and an onboard control
room for his operator. It is important to.
mention that % of WISOR is at Honeybee:
and % has been delivered to Con Ed.

‘More Delicious Delights

Honeybee is in the process of revamp-:
ing their Web site, www.honeybeerobotics.
com. Those wanting to pollinate their
minds will be able to fly from link to link
gathering more information with the new
expert navigation and high-tech design. 3

» 256k MRAM Chip

Tired of waiting for your PC to boot up and data to load? With its fast read
and write speeds, unlimited read and write cycles, and cost advantages,
the 256-kilobyte Magnetoresistive Random Access Memory (MRAM) chip
developed by Motorola Labs, in partnership with the DigitalDNA
Laboratories of the Semiconductor Products Sector, could put an end to
such delays. And it just might replace existing memory technologies such
as Flash, DRAM, and all but the fastest SRAM. The 256k nonvolatile MRAM
is based on a memory cell defined by a single transistor and a single
Magnetic Tunnel Junction (MTJ) with read and write cycles of less than 50
ns.

The MRAM chip is designed to allow a computer’s programs and data to
remain in its local memory, even when the power is off, eliminating the
time-consuming process of reloading information into local memory from
the hard drive every time the computer is turned on. It can also get rid of
delays when powering up cell phones and other mobile electronics.
Because MRAM technology allows the integration of muitiple memory
options within a chip, the necessity and expense of muitiple memories can

be eliminated and equipment size reduced.

order to embellish stormn detection soft-
ware already in use. Future plans may
even include participation from the
National Weather Service, who may use
the data obtained from VGIS when issu-
ing watches and warnings.

According to Bill Ribarsky of the
Georgia Tech College of Computing,
“... forecasters will be able to make deci-
sions faster and more precisely. For
example, they might see a storm here
and make a precise prediction that it’s
going to affect this conmumunity in this
way. Forecasters...will have more infor-
mation—such as predicting a storm’s
path based on terrain...and...human
activities.” Ribarsky also added that the
system should be able to predict general
areas of severe weather close to six hours
in advance.

A Working Prototype

A scaled-down version of VGIS is
already being put 1o work in Northern
Georgia. Georgia Tech’s Severe Storm
Research Center has been pumping the
data it receives trom the Georgia branch
of the National Weather Service to the
visual platform. Nick Faust of the
Georgia Tech Research Institute
explains that the three-dimensional
storm models have given new insight
into the 3-D nature of storms.

The project is slated for completion
in two years and will be ready to obtain
information from other stations beyond
Northern Georgia. Towns that have
been plagued with severe weather, such

as tornadoes and tlash tloods, will hope-
fully benefit from the VGIS once it is
incorporated into the already complex

weather research network.
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MULTIMEDIA
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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
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NEW LITERATURE

Great Sound Stereo Speaker Manual,
Second Edition

by David B. Weems and G. R.
Koonce

McGraw-Hill

2 Penn Plaza, 1 2th Floor
New York, NY 10121
800-2MCGRAW
www.books.megraw-hill.com
$34.95

Were you one of those high-
school students whose stereo
system cost more than the
actual car? Now you can build a customized, state-
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Electrical Circuit Theory
And Technology,
Second Edition

by Fobn Bird

B Newnes, Butterworth-
Heinemann

225 Wildwood Ave.

Woburn, MA 01801
800-366-2665

or 781-904-2500
WWW.NEWNESPYess.com

$39.95

a student looking to progress to

higher levels of study, this tutorial in electrical
and electronic principles, circuit theory, and
electrical technology provides over 1000
problems (answers included) that you

&mmmm

of-the-art stereo system from ground zero
with this easy-to-follow guide. It teaches
you how to assemble professional-quality
systems through equipment-enhanc-

ing and computer-aided-design
techniques. Either in your car or
in your home, you will now be
able to understand the ins and
outs of your high-tech system,

CMOS Sourcebook

by Newton C. Braga

Sam’s Technical Publishing
5436 W, 78" St.
Indianapolis, IN 46268-3910
800-428-7267
www.samswebsite.com
$39.95

Become a better electron-

ics designer by learning the f- 2
particulars of CMOS (Comp-

limentary Metal Oxide
Semiconductors) technolo-

gy. This book shows how ===

using CMOS to perform
simple functions will make
your applications easier.
Building upon a digital
electronics foundation, it
teaches how CMOS inter-
faces with SCRs and
TRIACs, and also contains

a useful CD-ROM with datasheets for the

CMOS 4000 family.

Book, Third Edition

ey W Bolten
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learn from and practice at your

own pace. This follow-up edition
provides new material on semicon-
ductor diodes, transistors, and oper-
ational amplifiers. It is an educa-

tional manual with a greater
emphasis on problem-solving than
theory.

berish that manufa CHUTEES Gan: Use
to explain. their producs? This

Telephone Ingtallation
Handbook, Second Edition

by Steve Roberts

Newnes, Butterworth-Heinemann

225 Wildwood Ave.

Woburn, MA 01801
800-366-2665 or 781-904-2500
WWW.NEWNESPTESS.COM
$34.95
This book is wonderful for anyone
interested in installing telephone
extensions and systems—no mat-
ter what your prior knowledge or
experience—for the home or small
businesses, Covering new techno-
logical advances such as ISDN and

# CAT 5 cabling, this book also pro-

vides knowledge of regulations,
techniques, and additional neces-
sary information such as supplier
There are extensive
descriptions on tools, test equip-

ment, and other useful materials.



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 ts 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 friendship.

Poptronics® Magazine will keep your friend in-
formed and up-to-date with new ideas and innova-
tions in all areas of electronics technology ... 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 equipment 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
4 beginner (Basic Circuitry and Q&A) to the expert.

ether your interest is fixing equipment (Service
linic), 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 holiday 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 envelope. That’s all it
takes to plug your friends into a whole year of excit-4
ing projects and new ideas in Poptronics®!

*Newsstand price—8 issues @ $4.99 each
4 issues @ $5.99 eac
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Telecommunications
Demystified

by Carl R. Nassar

LLH Technology Publishing
3578 Old Rail Road

Eagle Rock, VA 24085
540-567-2000
www.LLH-Publishing.com
$59.95

Applicable to both electrical
engineering students and as a
professional reference, this
book uncovers the secrets of telecommunications
from theory to application. Within the text is
information on source and channel coding,
base-band and carrier modulation, estima-
tion and synchronization, and much more.
There is also some coverage of analog
communications. The full package con-
tains a CD-ROM, MATLAB tutorials,

and an electronic version of the text.

Publishing
5436 W, 78t St

3910
800-428-7267
www.samswebsite.come

Exploring
~ Microsoft 0ffice XP

-

by Joim Breeden I
and Michael Cheek'

Sam’s Technical -

The Book Of JavaScript

by David Thau
No Starch Press
]Av,lﬁﬂ'nlp-rg 555 De Haro St., Suite 250
San Francisco, CA 94107
415-863-9900
www.nostarch.com
$29.95
Give more life to your Web site
by mastering JavaScript. Learn
" how to perform image swaps and
rollovers, how to work with cook-
tes and alarms, and how to use Dynamic
HTML—all from the man who has earned popu-
larity and fame from his www. Webmonkey.com
tutorials. The book comes with a CD-ROM
and a complete reference section for all
JavaScript objects and functions.

ey ek vobn

27, R

Indianapolis, IN 46268~

$29.95 .
Many people ;have reached
the potendal of their Word, - =
Excel, PowerPomt and Outlook s
programs and are now look-
ing for the next step. Office XP
offers new features in n easi-
ly understandable language, and this
book explains them all. There is information on
the peripheral programs, along with over 125
screen shots and notes throughout the text so
that the book becomes a quick guide, emphasiz-
ing the most important aspects of XP.

Essentials Ot
Hectromagnetics Fop
Engineering

by David A. De Wolf
Cambridge University Press
40 West 20 st.

Secnets
0f RF-Cincuit Design, Third
Edition

by Joseph F. Carr

McGraw-Hill # New York, NY 10011-4211
2 Penn Plaza, 127 Floor S 540-567-2000
New York, NY 10121 www.cambridge.org

800-2MCGRAW
www.books.megraw-
bill.com

$39.95

Ideal for beginners, RF
technicians, or ham-
radio operators, this step-
by-step book deals with
building the circuits that
make wireless technology
what it 1s. Whether it is
designing or constructing
receiver circuits or prese-
lectors, bridges, amplifiers, or sim-

ple-spectrum analyzers, the text is both innovative and com-
prehensible. In addition to touching upon UHF and
microwave components, there is a full parts list and compo-
nents sources as a resource.

$69.95

Highlighting the physi-
cal principles behind the
mathematical  results
makes this introduction
to electromagnetics sim-
ple and straightforward.
Beginning with Coulomb’s
law and basic electrostat-
ics, the author gradually
advances to magnetostat-
ics and Maxwell’s equa-
tions, wave propagation
and guides, and even
touches upon numerical
methods. The book con-
tains many exercises and can be used as
a text book for undergraduates. P
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M -Systems’ first consumer prepo-
sition, the DiskOnKey., has
encountered a large market of
interest since its release. The
DiskOnKey uses the universal serial
bus (USB) port for instant compati-
bility with any Mac 9.0 and higher,
Windows 2000, Me, OS, and Linux
operating system by acting as
a removable hard drive.
It is fully plug-n-play.,
with the sole excep-
tion of use with
Windows 98, which
doesn’t support the
full USB, and so requires a

driver to be instalied before opera-
tion. It is a portable and pock-
etable personal storage device
providing driverless interoperabitity.

Never Leave Home Without It. For
computer users on the run, the
lightweight and durable DiskOnKey
can go anywhere and withstand
most environmental conditions. It is
designed to resemble a miniature
pen, fitting in the palm of your
hand. with a clip for pockets and a
ring for key chains. tt is a 82mm X
15mm X 23mm piece of storage
perfection. The actual storage
medium is protected within a hard
casing, reducing the chance of
information damage. This design
contrasts to the traditional floppy
drive and diskette, where the slide
is more susceptible to the outside
elements.

The configuration is reliable and
rugged. allowing for easy trans-
portation. | don’t have to worry any
more that my storage medium,
and therefore information, will be
damaged by being carried in a
backpack. For businessmen with
briefcases and vacationers with
suitcases, there is no more concern
while traveling. It even operates up
to 10.000 feet altitude.

M-Systems DiskOnKey

This compact and portable storage device allows
for Mac/PC compatibility and move.

There are no moving pars. no
cables, and no batteries required.
A USB port (low-power device) is
the only needed supply and takes
the place of an adapter. The
DiskOnKey is the only licensed
flash-data-

storage technology
using USB format. The read/write
power consumption is 80-95 mA, per-
formance is from 12 MBits/sec to 960
Mbytes/sec, and it can be plugged
in and unplugged at any time during
operation without loss of data or
need for restarting. With an onboard
CPU that handles data manipulation,
there is no burden or energy con-
sumption on the part of the PC.

As shown here, the DiskOnKey is just as
portable as your passport. Also, the tough plas-
tic enclosure protects your data from possible
damage while inside your pocket.

What's Your Pleasure? No matter
what your computer interests are,
the DiskOnKey allows for versatile
storage. With its own CPU, it is able
to download and store a range of
items. For fravelers and
commuters, eBooks, e-
mail addresses, and
online magazine and
newspaper articles
can be brought
along on the journey.
Photos and videos can
be saved, making for ad-
vanced, 218 century family photo
albums or a larger graphics selec-
fion at work in the office or home.
As long as Napster can avoid e-
eviction and new methods of
acquiring songs from the Internet
contfinue to come into the fore-
front, music lovers can even leave
the CDs in the stereo and simply
bring along their files.

It offers excelient options for busi-
nessmen: privacy, security, and
CPU integration, all with a wireless
interface. The host computer will
instantly detect it and recognize it
as a supplementary hard drive;
hence, it is easy to use. Just plug it
in. Now, there is the freedom of
working on another person’s com-
puter or laptop without having to
save and leave personal files in
their system. As a student, | love my
PC and will defend it against any
Mac, but my school’s graphics cur-
riculum Is Mac-based and there-
fore provides only Macs in the labs.
I needed a solution to my late-night
creativity binges and the desire to
work on assignments in the comfort
of my room. The DiskOnKey enabled
me to begin my projects at home
and refine them in the lab.

Shop ‘till You Drop. DiskOnKey is
now available with a storage
(Continued on page 38)
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Whar Is The INTERNET?

More than half of Americans are
online everyday; surfing the web,
supporting e-commerce with prolific
Internet spending, swearing by each
daily e-mail, and even entrusting finan-
cial account information to virtual
banking institutions. In this new millen-
nium, we find ourselves living in an
“Internet-Friendly” world, and this
extraordinary technology is becoming
more widespread by the minute. Each
day, approximately 50% of Americans
spend hours exploring the Internet. So
what exactly is this virtual world?
Confusion about this widespread,
virtually unavoidable technology is

DATE HOSTS
12/69 4
06/70 9
10/70 11
12/70 13
04/71 23
10/72 31
01/73 35
06/74 62
03/77 111
12/79 188
08/81 213
05/82 235
08/83 562
10/84 1,024
10/85 1,961
02/86 2,308
11/86 5,089
12/87 28,174
07/88 33,000
10/88 56,000
01/89 80,000

often the cause of fear and suspicion
in the minds of legions of Internet new-
bies. What Web-surfing, cookie send-
ing, e-consumer hasn’t wondered
about online security and privacy
issues? To some, the land of virtual
connectivity is synonymous to a new
millennium Big Brother, and his eyes
are everywhere.

Not to fear, however. With a little
understanding of the WWW, you too
can let go of your suspicion and have
fun while you surf. You may even dis-
cover what millions of individuals
already have—that the Internet, with
its myriad of capabilities and enor-

INTERNET GROWTH

DATE HOSTS
07/89 130,000
10/89 159,000
10/90 313,000
01/91 376,000
07/91 635,000
10/91 617,000
01/92 727,000
04/92 890,000
07/92 992,000
10/92 1,136,000
01/93 1,313,000
04/93 1,486,000
07/93 1,776,000
10/93 2,056,000
01/94 2,217,000
07/94 3,212,000
10/94 3,864,000
01/95 4,852,000
07/95 6,642,000
01/96 9,472,000
07/96 12,881,000
01/97 16,146,000
07/97 19,540,000

Information provided by Computer Museum History Center

Table 1. The table above lists the amount of hosts, networks, and domains that exisied between

December 1969 and Julv 1997.

mous e-commerce potential, is an
electronic realm filled with infinite
opportunity.

A NETWORK IS BORN
Contrary to popular belief, the dri-
ving force behind the development of
the Internet was to provide an eco-
nomical way to connect costly comput-
er resources, not to create a network
that would survive potential disasters
like nuclear war. Defense measures
were actually a small component.
According to the Computer Museum
History Center, in the 1960s before the
word “Interret” was coined, there were

NETWORKS DOMAINS
650 3,900
837

2,063 9,300
2,338
3,086 16,000
3,556 18,000
4,526
5,291 20,000
6,569 16,300
7,505 18,100
8,258 21,000
9,722 22,000
13.767 26,000
16,533 28,000
20,539 30,000
25,210 46,000
37,022 56,000
39,410 71,000
61,538 120,000
93,671 240,000
134,365 488,000
828,000
1,301,000

soluondod ‘L 002 1890100
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only about 10,000 computers in the
entire world. They were primitive and
difficult to program, contained just a
few thousand words of magnetic core
memory, and were priced in the hun-
dreds of thousands of dollars. This first
large-scale network provided a way to
connect these computers.

Although there are conflicting theo-
ries regarding the actual date the
Internet was invented, October 29,
1969 is most commonly referenced as
the birthday of the Internet. This first
network component grew out of fund-
ing by the U.S. Advanced Research
Projects Agency (ARPA), later named
the Defense Advanced Research
Projects Agency (DARPA), to develop
a communications system among gov-
ernment and academic computer
research laboratories.

In 1985, the National Science
Foundation (NSF) created NSFNET, a
series of networks that would facilitate
research and education communica-
tions. Based on ARPANET protocols,
the NSFNET was responsible for the
creation of a national backbone ser-
vice that was provided free of charge
to any U.S. research and educational
institution. Regional networks were
simultaneously constructed to link indi-
vidual institutions with the national
backbone service.

As people began to realize the
potential of this network, NSFNET
grew rapidly and new software appli-
cations were created to make access
easier. Corporations like Sprint and
MCI began to build their own networks,
which they linked to NSFNET. Today,
commercial firms and other regional
network providers have taken over
most of the operation of the Internet,
and the National Science Foundation
has withdrawn from the backbone
industry.

The Internet wasn’t always a vast
mecca of Web sites and business
advertisements. It was originally
designed for electronic mail, file trans-
fer using ftp (file transfer protocol), bul-
letin boards, and newsgroups. The
World Wide Web, which is one compo-
nent of the Internet, enables simple
navigation of Web sites through a
graphical interface. During the 1990s,
people started using Web sites to
advertise and to create a new form of
business—e-commerce. Today, the
“Web” is the most important part of the
Internet.

. "In the Beginning, sa: * - s
A%F’.ﬁ. craaiad the AHPQA\IET
- And the ARPANET =~
+ was without form and void.
P ¥
And darkness was upon the deep
And the spirit of ARPA
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Although some may picture the
Internet as a force unto itself lurking
somewhere in the vast reaches of
cyberspace, the reality is not nearly as
intriguing. Simply put, the Internet is an
interconnected network of computers.
It's not just any network, though. It is
The Network to beat all others, and it’s
growing larger and more complex by
the second. This super-network is
based on a common addressing sys-
tem called TCP/IP (Transmission
Control Protocol/Internet Protocol).
Transmission Control Protocol splits
large files into numerous small files, or
packets, and assigns each with
sequencing and addressing informa-
tion. Upon arrival at their final destina-
tion, the packets are reassembled into
their original file. Internet Protocol con-
sists of a hierarchical addressing sys-
tem that controls the routing of these
packets.

COMMON TERMS

For people who were not born with
a silver mouse in one hand, it is easy
to confuse certain terms and products
with the Internet itself. In fact, it is not
beyond many “experienced” cyber-
travelers to misunderstand how partic-
ular aspects of the Internet fit together.
Before you hook up your modem and
connect with the rest of the world, it is
important to understand the basic
facets of the Net. The more you know
about it, the smoother your ride and
the clearer your vision will be of where

you want to go. Here are some com-
mon internet terms and a brief descrip-
tion of each.

* Internet Service Provider: An
Internet Service Provider (ISP) is
notthe Internet. Itis a company that
provides access to the Internet, like
an on-ramp leads to a highway. For
most ISPs, there is a monthly fee
ranging from $9.00-$20.00, and for
this we get access to the Internet.
There are innumerable companies
that provide Internet access. Some
include major telecommunications
firms like AT&T, or local telephone
companies. A company such as
Earthlink, which provides just online
access, not telephone service, can
also connect you to the Internet.
One of the faster ways to surf the
Web is through your local cable
company, which provides access
over cable lines (much faster link
than telephone connections).
Whichever you choose, just
remember that your ISP is not the
Internet—just the door that will take
you inside the Web.

* Online Service Provider: An
online service provider, which offers
much more than just access to the
Internet, is like an ISP but with a
kick. AOL (America Online) is one
such example. AOL provides propri-
etary content like games, access to
sports, news and research and chat
rooms. These little extras are
meant to be used with the online
service and are usually not avail-
able to the general users of the
Internet.

* Web Browser: Like a vehicle on a
superhighway, the browser is the
transmission that propels us on our
journey throughout the Web. For
your computer to view the informa-
tion and documents found on the
Internet, you first need to load a
browser. While various navigational
tools are available, the two most
popular are Netscape Navigator
(Netscape Communications), and
Internet Explorer  (Microsoft
Corporation). Both enable the Web
surfer to view Web pages, and both
support Java (high level program-
ming language developed by Sun
Microsystems), JavaScript, (a sim

(Continued on page 52)
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TED NEEDLEMAN

Lots of Choices iN
VYideo Cards

O ne of the biggest benefits of mcd-
ular computer design is that you
can upgrade specific areas of a PC
without having to replace the entire
computer. That's really what this col-
umn is all about, not oniy gaining, but
maintaining, Peak Computing capabili-
ty through selective upgrades.

The one area of a PC that seems to
get upgraded the most often is the video
card. The reason for this is pretty sim-
ple—no other subsystem (except, per-
haps, the CPU itself) continues to
advance in capabilities so rapidly. The
major video chipset vendors, including
Nvidia and ATI Technologies, seem to be
bringing out a new generation of chipsets
every six to eight months. Each genera-
tion provides not only better performance
than the previous one, but improved
graphics capabilities.

It wouldn't really matter much, except
that game developers are quick to take
advantage of these improved capabili-
ties. Since game players make up a large
percentage of those PC users in the mar-
ket for video-system upgrades, a new
video card every six, eight, or twelve
months seems to be pretty common.

You don't, however, have to be a
rabid game player to start wishing for a
new card. The enhancements and
improvements haven't been just in the
area of better game play. This time
around, we'll take a look at a trio of
some of the new offerings for all kinds
of video enthusiasts.

PUTTING THEM
TO THE TEST

Testing a video card can be done
several ways. Some testers use a

mailto: peakcomputing@gernsback.com

The Hercules 3D Prophet Ultra features a GeForce2 Ultra chipset. 64 MB of DDR RAM, and a
processor whose core clock speed equals 259 MHz. Included in the software is 3D Tweak that allows
the processor to be overclocked: hence the enormous fan for cooling the board.

frame rate capability that's built into
games such as Quake. From the
game’s Console, you simply issue a
command like TIMEDEMO 0, and the
game will run and calculate the dis-
played frame rate.

This is fine if all you are interested
in are full-out frame rates. A more com-
prehensive set of video benchmarks is
available from a company with the
unlikely name of MadOnion. Previously
called FutureMark, this vendor pro-
duces a professional-level set of
DirectX 8-based video benchmarks
called the 3DMark2001 Benchmark. A

free copy similar to the one we use is
available for downloading from
MadOnion’s Web site (www.mado
nion.com), it you have the time. it's a
40-MB file, so even with a broadband
Internet connection it takes a while to
download. The Professional version of
3DMark200 adds a few features, like
the Result Browser that enables you to
examine several cards’ results side-
by-side.

The 3DMark2001 Benchmark does
have a frame-rate test. In fact, it has
several, with “demo” games of varying
complexity programmed to simulate a
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variety of gaming scenarios. The
benchmark also automatically cap-
tures rendered images from the video
card during the testing. A set of refer-
ence images is included, so you can
compare the captured images with the
reference images and check for arti-
facts and aliasing, as well as color
anomalies.

In fact, the 3DMark2001 Benchmark
performs 20 different tests, and can be
set to run once, continuously, or a
specified number of times.

A SMALL WORLD
AFTER ALL

Of the three cards we tested, two
have chipsets from Nvidia. In the past
year, a number of popular chipset and
video card vendors have gone belly
up. Diamond Multimedia was acquired
by S3 (now SONICblue) and, while still
in business, is out of the video card
market. 3dfx, which once had a good
share of the market with its Voodoo
cards, bought STB, and then went
under itself.

Matrox Graphics is still in business,
as is ATl Technologies. Both of these
are Canadian companies, with ATI
having the greater share of the market.
Right now, Matrox builds its own cards
using only its own chipsets. ATl sup-
plies many of the video chipsets used
in laptops, but until recently reserved
its RAGE and RADEON desktop
chipsets for its own branded products.
The company has recently announced
that it will start to supply video chipsets
to other vendors, hoping to eat into
some of Nvidia’s popularity in the OEM
market.

Nvidia doesn’t actually produce
video cards, only the chipsets for them.
The very latest video chipset from this
vendor is its GeForce3. At the moment,
however, GeForce3 cards are hard to
come by, and expensive when you can
find them. The GeForce3 chipset builds
on the GeForce2’s hardware handling of
transform and lighting (T&L) by provid-
ing programmable vertex shading and
pixel shading. By allowing a software
developer to determine, from within the
application, exactly how this will take
place, the GeForce3 promises to deliver
outstanding performance and even
more realistic 3D graphics. In fact,
Microsoft has selected the GeForce3
chipset to provide the graphics in its
upcoming XBox game console.

The downside of the GeForce3 is

ATI Technologies presents the RADEON ALL-
IN-WONDER, which offers 32 MB of RAM, a
RADEON chipset, and multiple I/O option:
including S-Video, audio, and composite video.
Another feature built-in is a cable-ready tuner
that allows users to plug their PC into their
cable box and enjoy scanning any unscrambled
channels.

that software has to be specifically
written to take advantage of these new
features. Otherwise, the performance
is pretty much along the level of the
less expensive GeForce2 Ultra. Most
games written to take advantage of the
GeForce3 won't be out for several
months. Given Nvidia’s past history,
it’s likely that by that time, a newer ver-
sion of the GeForce3 will be available.
That's why we tested cards with the
more affordable GeForce2 chipset.

INEXPENSIVE IS NICE

The GeForce2 chipset actually
comes in three versions, each provid-
ing a higher degree of performance. At
the entry level is the GeForce2 MX.
This is designed for less expensive
video cards, but still offers hardware
T&L and the GeForce2 architecture. A
step up in performance is the
GeForce2 GTS. At the top of the line is
the GeForce2 Ultra.

One entry-level card, using the
GeForce2 MX chipset, is the $99
MagicVideo 3DMX from [/OMagic.
This vendor has a large presence at
retail—with products ranging from a
high-end MP3 jukebox to CD-RW and

%  SOURCE INFORMATION

ATl Technologies, Inc.
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DVD drives. We had some initial prob-
lem with the 3DMX, simply because it
did not come with DirectX 8 drivers,
which the 3DMark2001 benchmark
requires to run. After downloading the
Nvidia reference drivers from Nvidia’s
Web site, we were up and running.

For the very reasonable price, the
MagicVideo 3DMX is a pretty basic
card. It has only a DB-15 VGA output.
While it does come with 32 MB of
video RAM, this memory is SDRAM,
rather than the faster DDR RAM.
There’s also no DVD player included,
though the one that came with our
DVD drive worked just fine.

At the same time, the MagicVideo
performed very nicely, both on the
3DMark2001 tests as well as when
actually playing real games. It doesn’t
have some of the fancy features that
the other cards we tested offer, but for
the price, it's a great way to upgrade a
video card that’s a year or two old.

PLAY IT TO THE MAX

On the other side of the perfor-
mance and feature scale is the
Hercules 3D Prophet Il Ultra. As this is
written, the price on the card is still
around $400, but as more GeForce3
cards become widely available, you
can expect the price to drop precipi-
tously. Hercules was one of the first
companies to produce a graphics card
for then new IBM PC. Over the years,
the company fell into financial difficulty
and eventually went belly up.
Canadian card vendor Guillemot
bough the rights to the name, and re-
launched Hercules with a line of new
products to great success.

The most obvious feature of the
Hercules 3D Prophet Ultra is the
GeForce2 Ultra chipset, which has a
fan mounted on the RAMDAC to keep
it at a comfortable operating tempera-
ture. That's especially necessary, as
the card comes with a utility called 3D
Tweak that lets you overciock the chip
for increased performance. Performance
is hardly sluggish to start with, as the
Ultra has a core clock speed of 259
MHz compared to the 150-MHz speed
of the GeForce2 MX. Also included on
the 3D Prophet Ultra is 64 MB of fast
DDR RAM.

At this price level, you expect a pre-
mium card, and the 3D Prophet Ultra
delivers. It has outputs for VGA (a
standard DB-15 connector), DVI (the

(Continued on page 58)
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SURVEYING THE

Wouldn’t it be something if you
could combine the power of your

computer with those of hundreds,
thousands, even millions of others? If
you're connected to a local area net-
work at work or the Internet at home or
the office, you're aiready experiencing
the benefits of computer connectivity.
Typically, though, you're just sharing
information, programs, or storage
space with other computers. You're not
pooling the processing power of each PC.

“Distributed computing” takes the
network one step further. In many
ways, it's an out-of-this-world concept,
and it’s thus fitting that the first popular
distributed computing project involves
the search for intelligent life elsewhere
in the universe.

SETI SOFTWARE AND
OTHER OPTIONS
SETi@home, at http:/setiathome.
ssl.berkeley.edu, has been attracting
volunteers since May 1999, Already, a
whopping three million have opened
their computers through the Internet to
the Space Sciences Laboratory of the
University of California at Berkeley,
helping the lab analyze radio signals
from outer space for signs of intelligenca.
Its all very, well, far out. Yet, it's
very logical as well. By breaking down
a huge computational project into
smaller tasks and distributing them to
many different computers, the work
gets done faster. The process itself is
painless. You download a small pro-
gram that typically acts as a screen-
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Each day, thousands of computers partake in one of the world's largest distributed computing pro-
jects—SETI®@home. The above photo was retrieved from SETI@home's Web site, http://setiath
ome.ssl.Berkeley.edu, and it shows a graph analysis of the night skv, which has been analyzed with
the help of volunteers’ home computers. Free software can be downloaded from this site in order to
lend your machine’s CPU power to a most promising cause—finding evidence of extraterrestrial

intelligence within the cosmos via radio contact.

saver—Windows, Mac, and Linux
users can all play.

The screensaver kicks in when
you're nof using your computer, so it
doesn'’t interfere with your work. Every
few days it gathers together data and
sends it back to the mother ship, that
is, the Berkeley lab. You don’t need a
high-speed Internet connection—a
28.8 modem works fine—and for disk
space all you need is ten spare
megabytes.

To promote security, the SETI@
home software is designed to down-

load and upload data only from the
Berkeley lab. For similar reasons, the
Berkeley lab hasn’t pubilicly released
the source code of the software.
SETi@home has received a lot of
attention, but it's not the only option
available in digital altruism. If you're a
more down-to-earth type, you can par-
ticipate in cancer research through the
United Devices project, at www.
ud.com, which was developed in con-
junction with Britain’s Oxford University
and is supported with funding from
computer giant Intel. Nearly half a mil-
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lion people so far have joined this
effort. The process is similar to that
with SETI@home, but instead of ana-
lyzing radio signals from space, your
computer analyzes molecules for their
suitability in the formulation for anti-
cancer drugs.

Helping others is great, but it you're
more attuned to doing well rather than
to doing good, a number of companies
have begun to offer distributed com-
puting services that can harness your
organization’s existing computers to
solve complex business or research
problems. Entropia, at www.entropia.
com, has the bottom line firmly in mind
with its offerings, which it suggests for
use in areas such as financial analysis,
Web testing, bicinformatics, or compu-
tational chemistry.

The company doesn’t ignore social
responsibility, however, allowing indi-
viduals to download its software for
what it describes as “cause comput-
ing.” You can currently sign up for two
projects. The first, in conjunction with
the Scripps Research Institute of La
Jolla, California, involves the study of
drug resistance and drug design in the
fight against AIDS. The second, in con-
junction with the University of Rochester's
Simon School of Business, involves
the study of world market volatility.

All this is very impressive sounding,
and some of the rhetoric inevitably
gets more than a bit grandiose. United
Devices enthuses: “We all get to feel
terrific because we are changing the
world.” Not to be outdone, Entropia
claims to “quite literally build a com-
puter the size of planet Earth.”

Still, the numbers, if not yet the
results, really are impressive. SETI@
home’s three million volunteers collec-
tively have created a relatively inex-
pensive distributed supercomputer
with greater raw processing power
than the fastest discrete supercomput-
er. SETI@home contends its network
of computers is rated at 15 teraflops
and has cost just $500,000, while
IBM’s ASC| White supercomputer is
rated at 12 teraflops and costs $110
million.

DON’T GET BURNT!
Distributed computing does have
its limitations, however. Unlike discrete
supercomputers such as IBM’s, it’s not
effective with problems such as weath-
er forecasting in which individual cal-
culations affect each other. With dis-

Products such as American Power Conversion’s

PowerManager offer protection above and
bevond the standard circuit-breaker equipped
power strips. This particular unit features a site-
wiring-fault indicator, noise filtering, and fused-
based surge protection from disasters, such as
nearby lightning strikes.

tributed computing, as currently devel-
oped, the calculations must be inde-
pendent of one another.

Although it has great potential, dis-
tributed computing is still too new to
have scored any significant achieve-
ments. SETI@home, for instance, has
not detected any radio signals that
indicate the presence of extraterrestri-
al intelligence. Yet the search, and the
development of ever more sophisticat-
ed computer technology, continues.

While computers are gaining power
and sophistication, most people don't
think twice about the electric current
flowing into a PC until something dis-
turbs that flow. Electricity is your com-
puter's gasoline, the fuel that moves
the moving parts; and it can be equal-
ly explosive. In the event that lightning
threatens, electrical disturbances can
cause the bits to bite the dust, big-
time, and negate any and all progress
made from computer connectivity and
distributed computing.

A few years ago, a nearby lightning
strike zapped my computer during a
crucial stage of an important work pro-
ject. It toasted the hard drive controller,

POINT AND CLICK
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a backup floppy disk in the floppy
drive, and the modem. | was lucky,
however. The lightning didn’t total the
PC, sparing the hard disk and my
work. | did, however, spend a hair-
pulling day waiting for the computer
repair shop to inform me of this.

KEEPING POWER
UNDER CONTROL

One misconception about electrici-
ty is that lightning never strikes twice.
In actuality, it could zap my home
office equipment all over again in the
same way or worse. If you're not pre-
pared, your PC could be an accident
waiting to happen, too. Another mis-
conception is that a surge suppressor
will protect your equipment against
lightning. Truth is that lightning can
surge past even the best surge sup-
pressors, also called surge protectors,
that are typically used in home and
small business settings. The same is
true with uninterruptible power sup-
plies, also called backup power sup-
plies, which typically incorporate surge
SuUppressors.

A surge suppressor, however, is
helpful in protecting delicate computer
electronics from smaller but much
more common surges that inadvertent-
ly emanate from other office machines
or household appliance and from
surges caused when the power comes
back on after an outage.

An uninterruptible power supply
(UPS) is helpful at the onset of a
power outage as well. If the lights go
out, a UPS will provide juice to your
PC long enough for you to save any
unsaved work and power down prop-
erly, preventing files from getting cor-
rupted. In areas of rolling blackouts or
where the local electric company for
other reasons can’t keep the electrons
streaming dependably, a UPS is a
must have.

Don't wait until you’re sadder but wiser.
If you haven't already done so, invest in
either of these pieces of equipment, which
can be thought of as the equivalent of air
bags in a car. They may not save you in
the worst crash, but you're a iot safer with
them. You should plug modem and net-
work lines into the unit as well or buy a
separate phone-line surge suppressor.
Don't scrimp by buying a cheapo power
strip instead of a full-fledged surge sup-
pressor or UPS, Just because you can
plug multiple devices into it doesn't mean

(Continued on page 38)
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HAARP: PROGRESS OR MIND-GONTROL?

he U.S. military has been experi-

menting with ways to understand
and control the upper atmosphere for
about 50 years. Beginning with Project
Argus in 1958, when the U.S. Navy
exploded three fission and two hydrogen
bombs in order to assess the impact of
high-altitude nuclear explosions on
radio transmission and radar
operations due to an electro-
magnetic pulse (EMP), it con-
tinues today with HAARP—an
acronym for High-frequency
Active Auroral Research
Program—which was jointly
initiated by the U.S. Air Force
and U.S. Navy in 1993,

Since the introduction of
HAARP, there have been many
theories as to its intended use
and misuse. The military boasts
improvements in communica-
tions, defense, and environ-
mental conservation. Others
have speculated that there are more neg-
ative consequences from this program
than the military wants the public to
know about. Such theorists have come
out with the possibility of mind-control
and environmental manipulation and
devastation.

The Logistics

Our atmosphere is divided into three
major sections—the troposphere (sea
level-16 km), the stratosphere (16-48
km), and the ionosphere (48-50,000
km). HAARP researchers are studying
the properties and behavior of the
ionosphere, specifically at an altitude of
100-350 km, through the use of a
research facility in Alaska. The 23-acre
facility located 200 miles east of
Anchorage consists of two main parts—
an ionospheric research instrument
(IRI) and a scientific suite of other
instruments. The IRI is a high-power
transmitter and antenna capable of pro-
ducing up to 3.6 million watts used to
excite a confined area a few hundred

meters thick by a few tens of kilometers
in diameter. Other instruments are used
to observe the resulting physical process-
es taking place in the excited area.

The intensity of the signal being
transmitted is less than three microwatts
per cm2—tens of thousands of times less
than the sun’s natural electromagnetic

radiadon and hundreds of times less
than the sun’s natural ultraviolet energy.
While the concentration of radiation is
minor compared to natural levels, obser-
vations can still be made about the sun’s
stimulation and, therefore, provide
information about the dynamics of plas-
mas and the process of solar-terrestrial
interactions.

Sitting On The Fence

Many of the applications that
HAARP—the most versatile and largest
radio-frequency-radiation transmitter in
the world—can be used for have debat-
able ethics and morality. Many of its
functions are positive in nature, but can
be taken to a negative extreme. The
emphasis of the project is to understand,
enhance, and ultimately achieve control
of communications—be they inter-party
or third-party. It is an integral part of
space research and military development.

The ability to manipulate radio
waves can be achieved in different ways,
such as electron acceleration of infrared

(IR) and other optical emissions, gener-
ating geometric field-aligned ionization,
and using oblique heating to broaden
ionospheric enhancement technology.
The U.S. Navy can generate extremely-
low frequency (ELF) waves, which will
allow for military communication with
submerged submarines.

These techniques can be
applied to a system of surveil-
lance for both defense and
civilian purposes, in which the
U.S. Air Force can then deal
more effectively with such
things as terrorist groups and
crowd control. However, this
would be achieved by produc-
ing mild to severe physiological
disruption or perceptual distor-
tion or disorientation. U.S. Air
Force documents revealed that
a system for interrupting and
exploiting human mental
processes through  pulsed
radio-frequency radiation over large
geographical areas is feasible and desirable

By creating and directing balls of
energy at lightning speeds, it could be
possible to manipulate the minds of peo-
ple by altering the electrical energy
already present in their brains. Imagine,
if you could, the ability of a police force
to soothe a rioting mob with a pulse of
electromagnetic force or perhaps the
ability to render the same crowd docile
and subservient. If today’s society can be
monitored and controlled by means of
influencing public behavior, the threat
of a highly-dominated technosociety is a
real prospect.

Weather Warfare

HAARP is most likely to be market-
ed to the public as a space shield against
incoming weapons and a device for
repairing the ozone layer. Through mol-
ecular modifications in the atmosphere
and by constructing particle lenses or
focusing devices, claims have been made
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This is an aerial view of the HAARP antennae
located in Gakona, Alaska. Down the road from
the antenna farm is where the main control
Jaciliry is located. The site offers stunning views
of Mt Sanford and Mi. Drum swithin the
Wrangell Mownain Chain.

terns and solar absorption patterns.
Simply stated, it will be possible to con-
trol the weather. This means that while
natural disasters may be able to be
tracked and contained, they will also be
able to be used in environmental warfare.

The ability of the HAARP/Space
lab/rocket combination to deliver nuclear-
bomb-like energy to anvwhere on earth
via laser and particle beams will bring
geophysical warfare to a magnitude
comparable with biochemical warfare.
The key to geophysical warfare is the
identification of environmental instabil-
ities to which the addition of a small
amount of energy would release vastly
greater amounts of energy.

This photo of Wardenclyffe was obtained from
the Wardenclyffe Project Homepuge at www.
teslascience.org. This organization hopes to one
day acquire the property in Shoreham, New York
Sor the purpose of establishing a museum dedi-
cated to Tesla’s work. The impressive 180-foor
tower no longer stands at the site. but the build-
ing seen in the photo has been preserved.

THE TESLA CONNECTION

Perhaps no scientist’ career is shroud-
ed with more conspiracy than that of
Nikola Tesla. His lab on the grounds of
Wardenclyffe on Long Island, still to this
day is the subject of controversy. A classic
tale told around the test bench is Tesla’s e
to the explosive incident that occurred in
Tugunska, Siberia in the early twendeth
century. Causes for the widespread dam-
age have been linked to a meteor, an atom-
ic bomb, and a death ray. The death ray
was a common legend that had been
buzzing throughout the pre-war science
community.

Nikola Tesla announced his plans
for his own death ray at a symposium of
New York based electrical engineers.
Truth soon melds with fantasy as the
following details are discussed. Word
was that J.P. Morgan was interested in
investing a bit of his empire into Tesla’s
Wardenclyffe laboratory. Tesla claimed
that his 180-foot tower could transmit
energy waves to any point on the globe.
He explained how this energy could be
used for communications, power grids,
or ultimately—destruction. A feisty
Edison, as rumors have it, wanted the
cash of Teslas investors for his own
energy production plans, and so he set
forth in luring the likes of Morgan away

Using power-beaming transmitters
of this type would enable individuals to
trigger earthquakes and volcanic erup-
tions. Not only would there be negative
effects on human health and stability,
but there would also be a profound
influence on the migration patterns of
fish and wild animals that rely on an
undisturbed energy field to find their
routes. Intensive and increasingly
destructive programs like this one could
do more harm than good to the long-
term environment.

Additional mititary benefits would be
seen if large regions of the atmosphere
could be lifted unexpectedly to higher
altitudes. Missiles would then encounter
unplanned drag forces and be ineftec-
tive. History repeats itself, though, and
those looking at the detriments possibly
caused by heating areas in the ionos-
phere—whereby electromagnetic waves
bounce back to earth penetrating every-
thing, both living and dead—turn
towards such events as the 1962 Project
Starfish. There, testing disrupted the
lower Van Allen Belt and created a new,
extended radiation belt. In 1990, there

from the “mad” Tesla.

Supposedly, in an attempt to win
over his prospective investors, Nikola
Tesla organized and executed a one-
time test of his death ray. The result is
in the miles of destruction in a secluded
forest in Tugunska, according to some
theorists. As history shows, Tesla soon
fell out of favor with Morgan, and the
lab at Wardenclyffe was sold for scrap.
The plot thickens, when Tesla dies and
“men from the government” allegedly
filter through the scientist’s notes and
steal away with his writings related to
the death ray (among numerous other
writings). Nearly a century later, people
still are inquiring about the mysterious
work at Wardenclyffe and its ties to
weapons of mass destruction. The lab at
Wardenclyffe still stands today. It is in
the town of Shoreham on Long Island,
New York. The tower is gone, but the
brick building that housed the lab
remains. According to the Environmental
Protection Agency, previous tenants
had rendered the sit hazardous due to
the dumping of silver nitrate from
photo processing. The site is strictly off
limits to the public and a guard is post-
ed to deter home-grown investigators.
And so, the mystery continues...

was a government document that indi-
cated that the radio-frequency power
zaps would drive the ionosphere into
unnatural activity

Conspiracy Theories

Many people feel that the suspicious
motives behind HAARP are validated by
the project’s association to secret
patents. The technology provided—by
both the actively participating organiza-
tions and the links to non-active organi-
zations—can be traced back by different
paths to some very questionable people.

The prime contractor for HAARP is
APTI—Arco Power Technologies,
Incorporated—whose parent company is
ARCO—4Adantic Richfield Company—
one of the largest oil companies in the
world. APTT owns the Eastlund Patents,
and much of Bernard J. Eastlund’s work
was based on the information provided
by Nikola Tesla in the early 1900s. In
1994, ARCO sold APTI, patents and all,
to E-Systems, one of the biggest intelli-
gence contractors working with the
CIA, defense intelligence organizations,

(Continued on page 52)



AM/Short-Wave
Converter

BILL DONOFRIO

about, what’s on the short-wave bands, this is just

the circuit you have been looking for. For a few  Circuit Description. The converter circuit consists of a
bucks and a couple of hours of work, you can build Hartley oscillator and a mixer. In this circuit, the fre-
your own AM/Short-Wave Converter that has quency of the incoming signal is combined
good performance and won’t empty your with the signal from the oscillator in the
wallet. mixer. The signals are heterodyned, and

About eight years ago | was sent to an intermediate frequency is produced.
Japan on an assignment., For example, if the incoming signal was
After listening to Jap- 6600 kHz and the
anese and broken oscillator was set atf
English for ten hours 5000 kHz. the inter-
a day, six days a mediate frequencies
week, for two would be 1600 and
weeks, it was a 11600. The lower frequency
relief to turn on my infermediate signal
shortwave convert- would now be in the
er and listen to some- frequency range
one speaking unbro- for any AM radio
ken English. If you think these to receive. Using
were long days, the this method, any
average Japanese high-frequen-
work-er (salary- cy signal can
men) works convert to a
twelve hours a lower frequency. If the
day. five days AM radio was tuned to 1600 kHz,
a week, and it would pick up the 1600 kHz
eight hours on intermediate frequency and
Saturday. reject the other.

The converter | built \ The oscillator was designed
sO many years ago was only slightly different , around a FET transistor, Q1. A field-
from the one described here. Its performance effect transistor was used instead of a bipoiar,
was almost as good as some of the cheap shortwave  because the high impedance permits the design of a
receivers on the market. When | decided to build the high-frequency stable oscillator. A Hartley oscillator

I f you ever wanted to listen to, or were just curious to convert AM car radios to FM receivers.

F

circuit, | wanted to build was used in this converter and
something that was simple, . . can be recognized by its
but had good performance. Discover Th e.Th rills Of . tapped coil. The resonating
By building a converter, | was  Short-Wave Radio By Building  capacitor (C1) was placed in
able to design a simple circuit oy parallel with the entire coll
that could convert short- A Coil-Tuned Converter winding. The frequency of
wave signais to ones that oscillation is approximately
could be received by any AM radio. While thisisnota  3.5-9 MHz and is determined by the tuning coil (L1)

novel idea, it eliminated the expense of designing IE  and the 150-pF capacitor (C1).
detector, and ampilifier circuits. This idea was put to The mixer is essentially a common emitter amplifier
good use during the 70s when converters where used  with a gain of three. Resistors R4 and R5 provide volt-

soluondod ‘1002 1890100

[~ ]
pury
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ANT1

THE COIL IS 20 TURNS
OF 22-GAUGE WIRE ON
A 5/16-INCH FORM
TAPPED 10 TURNS
FROM THE TOP

C1 @3]

9
L1 T 150pF 2N381
' 4@

TRANSMITTING ANTENNA
TO WALKMAN

\%

AAA

AAA

3
$ 2k -
n c2 ANT2 ¢ 2N3903 OR
— 001uF RECEIVING 2N3904
i ANTENNA
Iov
— R1 4:
22K P
S1

R3

R2 < W 1
1MEG P C4 l* R6 &
<
<

t 10uF
6800 ¢
C5

vy

33062

EARTH
GROUND c3 RS Cé
AuF mm 330pF 3.3K ApF
- K AvAvAv
CHASSIS GROUND —

Fig. 1. This is the schematic for the AM/Short-Wave Converter circuit. As the author explains, the
main components of the circuit are a Hartlev oscillator and a mixer. Capacitor C} acts as the res-
onating capacitor within the Hartley oscillator, which is also composed of Q1 and L1.

age-divider bias. Oscillator and
input signals are fed in to the base
of the fransistor (Q1), where they
are heterodyned. The intermediate
frequencies are fed to the fransmit-
fing anfenna and received by the
AM radio.

Construction. In order fo save
money | constructed the circuit on
a piece of perfboard, inserting 22-
gauge wire in the holes to form wire

g

wh

paths for the components. Then, |
soldered the components to the
wires. In many ways this form of
construction resembles a printed
circuit board with surface-mount
components.

The coil was wound around a 2-
inch long by %s-inch in diameter
core with an adjustable ferrite
slug. Around the coil form were
wound 20 turns of 22-gauge
enamel wire tapped 10 turns from

S 2

The AM/Short-Wave Converter was constructed inside an index card-filing box. On the left-hand
32 side is the tuner that is just a coil with an adjustable ferrite slug.

PARTS LIST FOR
THE AM/SHORT-WAVE
CONVERTE%

SEMICONDUCTORS

Q1—2N3819 field-effect transistor,
N channel

Q2—2N3903 or 2N3904 NPN transistor.
Using a 2N3904 will only slightly
degrade performance.

RESISTORS

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

R1—2.2K-ohm

R2—1-megohm

R3—680-ohm

R4—22K

R5—3.3K

R6—330-ohm ‘

R7—I1K

CAPACITORS

C1-—150-pF, ceramic disc &
C2—.001-pF, ceramic disc

C3 and C6—.1-pF, ceramic disc
C4—10-pF, 10-volt electrolytic capacitor
C5—330-pF, ceramic disc

ADDITIONAL PARTS

AND MATERIALS

S1—SPST switch

Perf board, wire, 9-volt battery, AM radio

The inductor-coil was wound around a 2-
inch long by %einch in diameter core
with an adjustable ferrite slug. Around
the coil were wound 20 turns of 22-gauge
enamel wire tapped 10 turns from the top.

See text.
]

the top. To remove the enamel
from the wire, sandpaper was
used. While you may not be able
to obtain a coil form with these
exact dimensions, osciliator per-
formance won’'t be severely
affected. Coils up to %-inch in
diameter were used with 30-
gauge wire. Good sources for
these coils are grab bags. old TVs,
radios, and even computer moni-

AS

a

|

These coils were actually used in the above cir-
cuit. As you can see, various coils can be used.

8 3
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“1700kHz
to
30MHz

Fig. 2. The graph above shows the radio spectrum. Short-wave broadcasts are heard at a nominal
1700 kHz to 30 MHz. The band generally exists from the upper portion of the AM band up to the
mid-HF band, taking into consideration the numerous conditions that affect the signals at this wave-

length (e.g. time of dav and solar activity).

tors. The transmitting antenna was
made up of approximately six
inches of 22-gauge wire. The cir-
cuit was then mounted in an inex-
pensive plastic card file box,
which can be obtained for about
$1.50. Though a subminiature
phone jack was used in the proto-
type circuit to connect the receiv-
ing antenna and the ground, it's
optional. it was only used to make
these items easier to transport
when the converter was moved.

Operation. To operate the con-
verter, connect the Earth ground
to a cold-water pipe, radiator, or
other suitable ground. String out
about 20-30 feet of wire across
the floor to form an antenna. Any
type of wire can be used for an
antenna. | used 20 feet of speaker
wire. A good antenna and ground
are required to obtain maximum
performance. Place the transmit-
ting antenna next o the AM radio
you wish to use and set the tuner
to a place where no stations are
broadcasting. This can be any
place on the standard broadcast
band. Usually, there are no sto-
tions at either end of the band.
Adjust the tuning coil until a sto-
tion comes in. That's all there is to
it.

Conclusion. You can receive sta-
fions from approximately 120- to
the 31-meter band. Reception is
best at night. Usually, the later into
the night, the better the reception.

Listening to short-wave radio
broadcasts (SWLing, if you're savvy) is
a hobby enjoyed by millions
around the globe. Tuning in fo a

distant station, or DXing. is one of
the more popular pastimes of lis-
teners. The actual task of tuning in
the stations from far-off lands on a
portable radio takes practice and
patience. Broadcasts are heard
anywhere between 1700 kHz and
30 MHz. Reception of the signals
relies heavily on environmental fac-
tors, such as temperature, amount
of sunspot activity, and any sources
of Hectro-Magnetic Interference
(EM)). Heralded as a source of
alternative  media, short-wave
radio offers music and discussion
from all across the spectrum. Many
stations program English broad-
casts that are specifically targeted
to North American audiences. A
good source of radio station infor-
mation is (ironically) the Internet.
Check out Mare's Short-Wave
Frequency List Of Broadcaosts
(http://Detroit.freenet.org/mare/S
WBCSkeds.html) for a comprehen-
sive list organized into world regions
and the various stations that offer
English broadcasts. Another site to
consider when starting out s
DXing.com (www.dxing.com). Here,
visitors will find all sorts of useful
information pertaining to DXing
and scanners.

Utility-stations, or utes, are trans-
mitters operating in a nearjam-
ming manner. These utes can
range from government users, pri-
vate users such as contractors, or
just your typical ignorant transmitter
operator who has no tact, Devoted
SWLs consider the practice of over-
bearing a viable station rude and
in some extreme cases, unlawful.
Yet, some listeners try to intentional-
ly monitor the utes instead of the

“official” short-wave stations. You
never know what or who you might
here between 1700 kHz and 30
MHz.

One of the challenges of the
DXing hobby is receiving QSLs. QSLs
get their name from the golden
days of radiotelegraph operators,
when QSL was code for "l confirm.”
Now, QSLs are tokens of acknowl-
edgment from short-wave stations.
Listeners, who are fortunate enough
to tune in a distant station, can
often send in a report to the station
and receive a fraditional postcard
or certificale QSL in return. Most
reports state the time the station
was heard in UTC, the quality of the
signal, some details on what they
heard in order to verify they were
actually listening, and comments
or criticism. Die-hard radio opera-
tors still use a system known as
SINPO. This stands for Strength of
signal. Interference, atmospheric
Noise, and Overall signal quality.
Each factor is rated on a scale from
one to five—a SINPO of 55555
being the highest possible ratfing.
The AM/Short-Wave Converter
should provide a good introduction
to the band. p |

9 out of 10 mice
prefer the Consumer
Information Catalog
online. Catch it at

www.pueblo.gsa.gov.
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PUMPKIN

SAFETY LIGHT

THOMAS A. BARKER

Light your Halloween
Jack O’ Lantern with this
flickering LED circuit.

would carve a variety of designs

and figures on to our pumpkins. At
night, we would insert candles and
watch the light flicker in the cool night
air. When the children were young, |
would light the candles for safety and
on Halloween night make sure that the
pumpkins were out of the trick-or-
tfreaters way. so that their costumes
would not get too close to the candle
flames. As always the children would
want their pumpkins to be lit several
nights, and after the second night of
having a lit candle, the pumpkin would
get soft and take on an overripe smell.
As an engineer | knew there must be an
electronic alternative to a lit candle,
and there is. | call it the Pumpkin Safety
Light.

E very Halloween, my children and |

Concept And Design. The original
design was nothing more than some
small light bulbs and batteries, but the
batteries would only last a few hours.
Then | experimented with LEDs. The bat-
teries lasted longer, but there still wasn't
enough light. Along came the super
bright T-1 % size LED (I used the ones by
QT Optoelectronics, which have a mini-
mum oufput of 1600m candles). and
now the design was beginning to show
some real possibilities. The design progressed with the
addition of a 74HCO00 to funcfion as an oscillator for
flashing and drivers to the new low-current, high-infen-
sity LEDs. Now, this design would last for several nights
on a single set of batteries. It was a very simple design
that worked. | knew | could go one step further by
incorporating battery management within the circuit,
The addition of Maxim’s step-up DC-DC converter,
MAX751CPA. enables the circuit fo run for over 30

hours of continuous use out of a set of batteries; and
the LEDs maintain a constant brightness. By the time
the unit finally shuts down, the batteries have drained
down 1o less than half a volt each. This is fruly getting
as much power out of the batteries as possible.

Circuit Description. As can be seen in Fig. 1, the
Maxim MAX751CPA (IC2) takes the output of the three
“AA" batteries, B1, B2, and B3, and converts their com-
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Fig. 1. This is the schematic for the Pumpkin Safery Light. The MAX751 receives the input of the
three batteries and converts their combined voltage 10 5 volts. Sections A and B of the 74HC04 Hex-
inverter and R1, R2, und C7 form an oscillator that controls the frequency of the blinking LEDs.

bined voltage to 5 volts. According
to the manufacturer’s specifica-
fions, the MAX751CPA will work
down to an input voltage of 1.2
volts. There are three "AA" batter-
ies in series in this circuit, so this con-
verts to 0.4 volts for each battery.
LED 5 and LED 6 are both directly
driven through R5 to give a steady
yellow light. Sections A and B of the
74HC04 (ICT1) adlong with R1, R2,
and C7, form an oscillator to pro-
vide the blinking of LED 1 and LED 2
alternately with LED 3 and LED 4. By

Ei o

Here is the solder side of the circuit. The circuit
could also be breadboarded or direct-wired. The
author’s prototype was etched with the aid of
press-on film.

changing the value of R1 and C7
the frequency of the blinking red
LEDs may be changed. Driving the
LEDs in pairs requires that the cur-
rent-limiting resistors be only 56
ohms, $so as to minimize the amount
of wasted power.

Construction. This circuit board
was laid out in such a manner so
that a 3% X %-inch plastic box that
electric tape comes in may be
used as a water-resistant container
that also diffuses the light. The cir-
cuit is simple enough that it may be
constructed on a perfboard using
point-to-point wiring techniques, or
you could use the solder-trace dia-
gram in Fig. 2 to create your own
prinfed circuit board. Be sure to
observe the polarities of the LEDs,
the electrolytic capacitors, and
diode D1. Following the parts
placement shown on the diagram
in Fig. 3 for all of the other parts,
carefully assemble the circuit.
There is no need for calibration or
adjustment upon completion.
Simply place the circuit board into
the plastic box. turn the switch on,
drop info your pumpkin or any
other container, and enjoy your

PARTS LIST FOR THE ..
PUMPKIN SAFETY LIGHT

SEMICONDUCTORS s

IC1—74HCH CMOS Hex inverter

1C2—MAX751CPA step-up DC-DC
converter

D1-~1N5817 1A-20V, Schottky dimde

LED1-LED4---Red super-bright. low-
current LED

LEDS. LED¥—Yellow supcr-brighi,
low-current LED}

RESISTORS

(All resistors are %-watt, 3% units unless
otherwise noted,)

R1—34%0K ohms

R2—39K ohms %

R3-R5—56 vhms

CAPACITORS
C1-C3—-0.1 |._F,§51’J-W VD, ceramic-disc
C4—4.7pF, 15-WYDC, electrolytic
C5—047yF. 50-WYDC, ceramic-disc
C6-L-100F, 16-WY DL, electrolytic
C7—2.2yF, 16-WY¥DC, electrolytic
’ %
INDUCTORS
CH1—22pH |
4
ADDITIOMAL PARTS
AND MATERIALS
S1—SPDT switch, PCB-mountable
Battery clips, keystone #92, circuit -
board, plastic electnical tape box,
three “AA” batteries, B-pin IC socket,
ld-pin IC socket

¢

simulated flickering candle. If a
tape box is not available, a clear
plastic food storage container will
work.

Troubleshooting. Even though this
is an easy project to construct,
there are a few problems that may
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Here is the component side of the circuit. Three 3
batteries form a triangle surrounding the main
components. The DC-DC converter is located

below the switch at the top of the circuit. 35
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‘ COMPONENT SUPPLIERS

;The following companents were obtained
“from:

1-BD0-B4B-6873 AN e

B #
Sy w0

Di—1N5817, PART NO. 625-1N5817",
LED1-LED4—Red LED), pant no. 512- &
MVB114 s
LEDS and LED7—Yellow LED, part no.
SizMvasos <
$CH1-—Inductor, part no. 580-22R223 %)
S1—8POT switch, 10SP001 e
B1-Ba—8attery clips, part no. 534-092 ,

{six required) S

5 S

The Maxim Step-Up DC-DG converter * "
MAX751CPA may be obtained from:
Digi-Key Corp. ~
‘BO0-344-4539

www, digikey.com ;

a &

Arrow Electronics
516-381-1300

Hamilton Halimark SN
214-343-5000 %

S

s s \;
The CMQOS Hex inverer, reslstors, and the.
capacitors may be obtained froni Mouser
and maost other elecironic supply catalogs.

A complete kit of all parls including a PC
board, but not the box, may be obtained
shy ‘sending a check made out to
Tomtronics, for $25.00 plus $2.00 shipping
and handling to: Pumpkin Safety Light,
Tomtronics, 63 Jaenicke Lane, Hamden,
CT 06517, Please allow 4 to 6 weeks 1'|:n'g
delivery. Il you have any questions or
problems regarding the construction of
this praject, you can cormaspond via e-mail
at tom@mirage.physics. yale.edu. %

[ LR k1

occur. If the unit does not work at
all, check for the presence of 5
volts between pins 7 and 14 of IC1.
If the voltage is not there, check
the components associated with
IC2—especially D1, C4, and Cé—
for proper polarity. If the 5 volts is
present, check the yellow LEDs for
proper polarity since these are
connected directly to the 5-volt
line and to the negative side of the
batteries through R5. If both sets of
red LEDs are out, check the polari-
ties of D2-D& and C7. If an oscillo-
scope is available, check that
there is @ square wave on pin 6,
and an inversion of this signal on

;l

I

[ 3.3 INCHES
Fig. 2. This solder-trace diagram was 1aken off the prototvpe. The author used a press-on applica-

tion to create his prototype. Readers could opt for a direct-wire approach or, perhaps contact the
author in order to procure an entire kit.

—_

A\

©

R3

< B2 o O I
\
W\ N\
>
. -
LED4 LED3

Fig. 3. Here is the parts placement diagram. The author’s prototype fit inside a plastic case that once held
electrical tape. As seen by the limited amount of parts, this project should take little more than a night to
complete. Carefully construct the unit, using the schematic and parts placement diagram as references.




pin 8. The square wave has a fre-
quency of about 1 Hz and, there-
fore, a voltmeter should also give
an indication of this signal’s presencs.

Conclusion. This project is an excel-
lent example of how integrated cir-
cuits are put to practical use. In this
case, IC1 acts as the heart of an
RC-controlled oscillator circuit. A
daring experimenter could also
incorporate the classic 555-timer
chip in this role, or perhaps experi-
ment with varying values of R1 and
C7 as discussed in the "Circuit
Description” section. Here’s a sug-
gestion: Try replacing R1 with a vari-
able resistor and C7 with a timmer
capacitor. Imagination and practi-
cal safety are the only limits that
govern what an eager hobbyist
can create from the Pumpkin
Safety Light. p]
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LETTERS
(continued from page 4)

A State-0t-The-Art System

The November 2000 issue’s “Letters”
column included a brief letter, “Articles
Wanted,” from a fellow from Zapata,
TX. T agree with that item.

In addition, I need a video-signal
color-display—flat plasma about 5 inch-

es in size. More importantly, I need a
Doppler Direction-Finding Unit for the
VHEF, UHF, and microwave bands. Of

course, the theory behind a state-of-the-
art system should be covered at great
length. Articles on these subjects would
be appreciated.

CHARLES T. GRASSER

Toronto, Ontario

Haves & Needs

I would like some help from your
readers, if possible. Being an avid reader
of Poptronics, I notice how many of
your readers have found solutions to

their problems. I have a Regency scan-
ner that was given to me needing repairs.
Now it’s repaired, I need operating
instructions for it. It is a Regency four-
band scanner, Model #MX4200—
Frequency (30-50)(118-174)(406-515)—
(800-950) MHZ.. Also, what is the best
overall antenna (mobile) to use? I will
gladly pay for information and shipping.
I'would appreciate any help you can give me.
JIM ERICSON

70 Warner Ave.

Oakville, CT 06779 p]

HANDS-ON REPORT
(continued from page 21)

capacity of 8, 16, or 32 Mbytes.
Using “"Options,” the 8 MB disk can
be ordered as the MemoryKey on
the IBM Web site (www./BM.com)
and sells for $49. For higher memo-
ry, the Dell Web site (www.
Dell.com) provides all three storage
capacities. The 8-MB, 16-MB, and
32-MB disks sell for $42.95, $58.95,
and $84.95, respectively. There is
also information on the Compaqg
Web site (www.Compaq. com)

and for future distribution; there is a
pending OEM agreement with
Apple.

For customer support, the
DiskOnKey Web site (www.diskon
key.com) is broken down into
seven main sections. First, there is
product information on capabilities
and specifications, with a three-
step diagram on how to use the
product along with written instruc-
tions. Second is a download area
with driver instaliation for older
operating systems. There are spe-
cific step-by-step instructions deal-

ing with Windows 98. There is sup-
port for frequently asked guestions
and a registration area to obtain a
form for a one-year warranty. There
are direct links to the two sites cur-
rently selling DiskOnKey. Finally,
there is a section entitied “about”
which lists how to contact the four
different worldwide offices and a
general company background.
For more information, contact M-
Systems, 8371 Central Ave., Suite A,
Newark, CA 94560; 510-494-2090;
www.diskonkey.com, or circle 80
on the Free Information Card. &

DIGITAL DOMAIN
(continued from page 28)

it's providing protection.

Ideally, and forgive the geek-
speak here, your surge suppressor
should have a rating of 300 joules or
more, a let-through factor of 330 volts
or less, and a response time of one
nanosecond or less. Make sure the
unit also has lights to indicate it's still
working.

American Power Conversion, at
www.apcc.com, and Tripp Lite, at
www.tripplite.com, are two power-pro-
tection companies I've had good expe-
riences with, whose products receive
good reviews in computer magazines
and Consumer Reports.

SAFETY MEASURES
Just as it’s good practice to keep air
in your car's spare tire, you should

have a recent back-up of your crucial
data to get back up to speed if calami-
ty does strike. PCs can be replaced,
but sometimes data, when literally
smashed to bits, cannot. The safest
measure of all is to unplug your com-
puter equipment during an electrical
storm. This can be a good move in a
home setting, but for computerized
businesses it's the equivalent of run-
ning out of gas. Most businesses keep
going—the smart ones with recent
back-ups as insurance.

If you can swing it, you can further
protect your computer equipment from
stray voltage generated by other
equipment by isolating it on its own
dedicated electrical circuit. This is a job
for an electrician. A device called a
power-line conditioner can smooth out
harmful voltage fluctuations if you're
not getting “clean” power from your

electric company. Most UPSs include
voltage-regulation capabilities.

If you are working inside a PC, first
turn off the machine and “ground”
yourself. Leaving the PC plugged in,
touch a metal surface inside the com-
puter to dissipate static electricity that
can zap a PC'’s tiny circuits.

Finally, it's best to power on a PC
when you begin computing on any
given day and power off when you're
done. Turning a computer off a lot
causes a PC'’s innards to expand and
contract too frequently, creating stress
that can lead to premature component
failure.

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

Experimenting With Audio Circuits

Welcome to the first installment of “Short Circuits”—a column geared towards electrical
experimentation. Here you’ll find easy-to-build circuits as well as inspiring biographies of pio-
neering inventors and researchers. Please note that the circuits contained here are for your pure
tinkering pleasure and, therefore, there may be some missing values here and there. Consider
this column an informal circuit cookbook for your breadboarding needs.
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A MINI-STEREO CIRCUIT

Our first circuit is powered by a dual 4-watt amplifier (LM378) and a dual op-
amp (MC1458). The dual op-amp has been configured as a pre-amp. This circuit
can power two 8-ohm speakers. A daring inventor could possibly add a pre-erapha-
sis stage or even an EQ circuit that conditions the output.

Van de Graaff

Robert Jemison Van de Graaff (1801-1867), was bom in Tuscaloosa, Alabama. After graduating from the University of
Alabama in 1922, he went on to compiete his Ph.D. from Oxford in 1928. Many years of his life were spent researching
and teaching at MIT—the Massachusetts nstitute of Technology.

Van de Graaff is best known for his self-named generator, which he developed in 1931 for nuclear physics experimenta-
tion. This electrostatic particle accelerator produces extremely high voltages and was initially used in researching atom-
smashing and high-energy X-rays. Today, the machine is used to teach audiences about electricity and lightning.

Consisting of a spherical high-voltage terminal mounted atop an insulating column, the prototvpe stood six feet tall and
was able o produce around one miilion volts of static electricity. A continuous electric charge accumulates from a rapid-
ly maving belt within the column, creating an electrifying emission from the sphere.
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AUDIO GENERATOR

Upon completion, this circuit will produce a sinusoidal waveform of
approximately 8 volts peak-to-peak at about 500 Hz. This is a sturdy test
tone for tracing audio through a sound system or just pestering the neigh-
bors. What would happen if the RC networks were changed? Would this

affect the tone?
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FEEDBACK OSCILLATOR

In this circuit three RC networks each
shift the phase of a signal by 60 degrees.
The 180-degree phase shift of the signal
occurs between the base and collector of
Ql, causing oscillation. This oscillator
can be used in conjunction with the previ-
ous tone generator for some interesting
effects.

e W e 3 o

James Prescott Joule (1B818-188%) was born in
Manchester, England. At the age 16 he was sent to
Cambridge University. Throughout his lite he made signifi-
cant contributions to the fields of heat, electricity, and ther-
modynamics. He is most widely known far the unit uf enar-
gy, that is named ir his honor.
2 ?\u % #

A’ftraci‘ed to the idea of replacing steam engunaﬁmih elec-
tric mators, he invented an slectromagnetic engine. While
proceeding with this task, Joule studied how to measura the
heat generated by electric currents, established an attrac-
tion between electromagnets, and showed that electromag-
netic properties were drﬁarent depending on the type of iron
in-the electro-magnet. =~ ?} ;

#

z

His meost important c-::rntribution was determining the:
amount of work necessary to produce a given amount of
heat, as well as establishing the cooling effect that oceurs
when a gas is rapidly expanded. He discovered many laws,
including his own—Joula's Law—which states that the heat
generated by a steady electric current in a wire is related to
the resistance of the yre% the square current, and time.

23 4
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MORE POWER

Here is a quick circuit that boosts audio by 20 dB. The values shown provide a plus
or minus 3.0-dB response from 120 to over 20,000 Hz. Capacitor C1 can be changed

to .1pF in order to reduce the low-end roll-off frequency of the circuit. Perhaps the
booster can be integrated into the mini-stereo circuit as a power-amp stage.
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Gustav Hertz (18871 9?5}, was t:c:r'n in Hamburg Gemany. In 1911 he graduate§ from tbe Un%ve\gmes of Munich and
Berlin. He was a professcr at Berlin's Technical Institute for a time and later researched the atomic bomb for the USSR.
When he mturned to n‘.‘:‘n:armang‘.r he taught at Leipzig's Kar Marx Univemlty g b, S {

& ; ) 3
Togethar with James Franck Hertz was awarded the Nobel Prize fﬁr Phys.lcs in 1925 Thelr research conducted in 191 4

examined the impact of elegtrons upon atoms. Both men did separatg research as a precursor ta their work together—
whmh svantually taaa to the current laws of physics. & AL g‘*“ ] %&"é i
pos LA * T

*
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Hertz studiad |nfrared absarption of carbon d:amde in relation to pressure and partial pressure and measured the lomza-

tion potentials of varied gases. He demonstrated the quantitative relationship between a series of spectral lines and ener-(
gy losses of Eleetmns in coil|s|unswth atoms corresponding to the statuunary energy states of the atoms. <" .
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POCKET SIREN
Whether you want to startle intruders or just want to tinker with noisy gad-
gets, this siren circuit can be of use. Transistors Q1 and Q2 are used as sawtooth
oscillators. The low-frequency control is accomplished by Q1, and Q2 is the tone
generator. This circuit is an excellent example of how an RC constant provides
control within a circuit.
P
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BP294—A Concise Introduction to Micro-soft

Waorks $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,
print them 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!

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 world of electronics for
youngsters or beginners.

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.

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.

BP385—Easy PC Interfacing $6.99. The built-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.

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 controllers etc.
Like Book 1 the subject is not treated in a purely theo-
retical manner.

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.

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.

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.

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 wants
to design and troubleshoot digital circuitry with full
understanding of the principles. No background other
than a basic knowledge of electronics 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 successtully, 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
auto-dial feature, Windows Calendar, Terminal, Notepad, etc.

BP327—DO0S: 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 peopie 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 hook 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 con-
structing small projects. Subjects such as PCB design,
chip control, soldering techniques and specialist tools
for SMD are fully explained. Some useful construction-
al projects are included.

[IBP379—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 hetp the
reader to design his own power supplies. An essential
addition to the experimenters electronics library.

ELECTRONIC TECHNOLOGY TODAY INC.

SHIPPING CHARGES IN

USA ONLY outside of USA & Canada
P.0. Box 240, Massapequa, NY 11762-0240 $0.01 105500 . $2.00
$5.01 to $10.00 .. .$3.00 Total price of books .. ... ... . $
Name $10.01 to $20.00 .. $4.00 Shipping (see chart) ... .. ... $
Address $20.01 to $30.00 ...$5.00 Subtotal .. ........ .. .. . $
i i $30.01 to $40.00 .. $6.00 gales Tax (NYS only) ...... .. $
City State_le $40.01 to $50.00 .. $7.00 Amount Enclosed .. $
Allow 6-8 weeks for delivery $50.01 and above . . .$8.50
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No. of Books Ordered D
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Switches

Some of you noticed the obvious
switcheroo with the captions in the June
2001 column. I had made some changes
and then forgot to switch things around.
The captions for Fig. 1 and Fig. 2 are
reversed and those for Fig. 3 and Fig. 4
are reversed. Solely my fault on that one.

I also noticed that somewhere in pro-
duction, a couple of labels were dropped
on Fig. 6. The resistor from “INPUT”
is R1, a 100K resistor. By the way, both
R1 and R2 would be best as 1% metal
film types. The capacitor connected to
pin 3 is C2, a 10-microfarad electrolytic
with a “+” on the pin-3 end. In the text,
R4 is obviously the adjustment, not R3.

Carbon Piles

I found a carbon pile manufactured by

“Beck Bros Phila Pa” (as marked on the
end plates), but could not find the brothers on
the Web. I would like to know what is the
curvent rating and are devices like this still
being used today? This one has 55 3 X 3 X
Y-inch carbon plates that are compressed by
a lead screw. It has two high-current terri-
nals that can be placed anywhere in the
stack. The resistance is too low to measure
with a standard DMM. What does one do
with a 21-pound thing like this?—Frank,
via e-matl

To those who are not familiar with

machined hardware, Frank was refer-
ring to a “lead screw,” pronounced
“leed” and not “led.” It’s a steel screw
machined with threads that won't allow
it to bind.

Carbon piles (I'll ignore the potential
humor here), originally known as com-
pression rheostats, are normally used in
high-current, high-power circuits. At
one time, large ones were used for
motor speed controls in electric fork lifts
and small ones for adjusting vacuum
tube filament voltage in radios. Many of
the original circuits using them have
been replaced by modern electronic
control circuits. Today, you'll still find
them used in automotive battery and
electrical system testers. They’re used to
place heavy loads on circuits, drawing np

to 1000 amps, and they dissipate a lot of
heat. Some are forced-air cooled. They
all have very short duty cycles in this
application, typically used as a load for
15 seconds and then given a long time to
cool down before repeating the cycle.
Also, in these uses, the adjusting screw is
spring-loaded so that the pile returns to
a high resistance when the technician’s
hand releases the control knob.

A carbon pile is a very low value, vari-
able resistance. As the screw is tightened
and the plates are compressed together,
the resistance gets lower. Resistance val-
ues are often less than one ohm, many
times getting into the low milliohms.
They are not very precise devices and
the same setting will produce a different
resistance each time. Their main func-
tion is variability and high power dissi-
pation as opposed to repeatability.

In 1903, Lynde Bradley and Dr.
Stanton Allen formed the Compression
Rheostat Company, which was renamed
Allen-Bradley in 1909. A-B and Clairostat
both produced compression rheostats in
the early years of electronics.

Solid-State vs.
Hollow-State

In a reply vegarding phase splitrers (“Q

& A,” Fune 2001), you said that it is
“still a common practice in ... tube ampli-
fiers that are sold for vidiculous prices to
unsuspecting consumers. Ab, but that’s
another story.” I realize that y'all aven'’t
Paul Harvey, bur 1 would be interested in
baving you elaborate a bit on this comment.
What is the rest of the story? Tube equip-

ment bas @ HUGE following. Are all of

these people just imagining that tubes sound
better?—B.T., via e-mail

I knew that comment was going to

trigger some discussion. Here's the
direction that I come from on this issue.
If I want to record a sound, I want the
recording and the subsequent reproduc-
tion of that sound to result in an exact
duplicate of that sound. I don'’t think
that any clear-thinking individual could
argue with that goal. To make this

READERS’ QUESTIONS, EDITORS’ ANSWERS

CONDUCTED BY DEAN HUSTER

recording, I want the best microphone,
the best recording equipment, the best
reproducing equipment, and the best
speaker, all with infinite frequency
response and zero distortion. Anything
else, and the reproduction is not faithful,
whether the subject is a bird call, a tele-
phone conversation, or the Oklahoma
City Philharmonic Orchestra.

I will assume that the recording that I
have, whether LP, cassette, or CD is per-
fectly rendered, and I need only to
reproduce it with absolute fidelity so
that what I hear is what was originally
recorded. If my playback device and
amplification system have zero distor-
tion, then all I need to worry about is the
speaker system and the room acoustics,
both of which are the weakest links in
the system anyway. To arrive at a solid
conclusion, let’s either eliminate the
speakers and acoustics or consider them
perfect.

To this end, I want an amplifter with
zero distortion and infinite frequency
response, whether it be of solid-state or
vacuum-tube design. As a general rule,
you're not going to find that in a tube
design. Most use one or more trans-
formers in the signal path which limit
frequency response in both directions.
Most have a lot of distortion products,
which designers often deliberately
enhance to make the amplifier sound
more “warm.” Why? Was the orchestra
“warmer” than what was recorded on
the CD? How would you know that?
Why would you want to modify the
sound from the original?

Are tube amps better? Just ask an
electric guitar player. He’ll say that a
tube amp sounds better. I can’t argue
with that. The difference is that the gui-
tar player is CREATING a sound, orig-
inating a sound, making a sound just like
he wants. Good gravy, he’ll even use a
fuzz box and other devilish accessories
to inject unheard-of distortion into his
sound. Hoever, hes not reproducing
something that already exists. He’s an
artist who is rendering his work in
sound.

Are all of these people just imagining
that tubes sound better? No. They
sound better to THEM. The tube cir-
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cuits create the sounds they want to
hear, and it doesn’t matter if it’s off from
the original by 17%. It just sounds bet-
ter to them. When you look at any
reproduction equipment, you have to
wonder: If faithful reproduction is the
desire (and the wbe-huggers will swear
that their equipment is more faithful in
reproduction), then why do all of our
systems have tone controls, filters, and
equalizers? Because nobody wants a sys-
tem with flat response. We have room
acoustics and lousy speakers to deal
with. Our knobs let us compensate and
think we have it perfect. Too bad that
none of us knows what perfect is.

Another point deals with the folks
known to have “golden ears” who claim
to be able to tell the difference between
$8000 low-oxygen, spun-copper, ultra-
reverse-twist, gold-plated speaker cables
and zip cord speaker cables as well as
other items of sound reproduction.
‘There have been many professionally-
monitored “double-blind” tests per-
formed with these “golden eared” folks
as the subjects, and they consistently fail
to pick out their special cords, reproduc-
tion equipment, CONNECtors, amps, or
speakers. Most of these folks now refuse
to participate in such tests, labeling
them as trickery.

Bookmarks to Favorites

I have an old computer with Netscape

Navigator 3 as a Web browser. Now I got
a new computer with Microsoft Internet
Explorer 4 (IE). My question now is how to
move all my old bookmarks from my old
computer into the new one?—S.T., North
Bay, Ontario

The gurus at PC Mechanic, (zuww.

pemech.com), tell me that in Explorer,
you can click on File, then on Import/
Export to import your favorites. This
implies that you have your old Navigator
loaded on the new machine as well.

Another way might be to load your
new Windows onto the old machine as
an upgrade, do the above with the
Import/Export, copy the Favorites fold-
er onto a diskette, and then copy that
diskette into the new Favorites folder on
the new machine.

Any time you start with a fresh
machine and new software, it’s always a
hassle to move old files to the new sys-
tem. I’ve always been under the impres-
sion that it was easier to work with the

Bookmarks in Navigator because the
URLs were easy to see. You could just
print that list of URLs from the old
machine and manually enter them into
the IE address line and then Save the
favorites. One thing about doing it man-
ually is that it gives you the opportunity
and the incentive to do a little house-
cleaning to get rid of the URLSs that you
don’t really need anymore.

At brep://help.netscape.com/kb/consunter/
199809 14-23.Itrnl you can find a way to
go the other direction with your
favorites. At www.zdnet.com/dowlonds/sto
ries/info/0,,000PEC, .btml (watch those

commas in that URL) vou can download
a program that will allow you to share
bookmarks/favorites between IE and
Navigator if you use both browsers.

Uses For Old Gomputers

L.CDR Horace Lassel, USN, wrote to
list some uses for old computers in
response to the question in the May
2001 column. Where 1 was discouraging
the use of boards away from the mother-
board because of the hassle of interfac-
ing, Horace’s suggestions are for using

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 usefut sites.

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

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 [C
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 IC
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, P.O. Box 12162,

Hauppauge, NY 11788; Tel: 631-592-6721.
To ensure receipt of the correct material,
readers must supply complete information on
the article 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 Bluffs, 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 2SD945.

Hamfests (swap meets) and local orga-
nizations: These can be located by writing
to the American Radio Relay League,
Newington, CT 06111; (www.arr.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.



an intact, but older, computer. One sug-
gestion is to use the sound card, which is
basically an A/D and D/A converter, to
control a laser light show by driving
voice coils attached to the corners of a
mirror. He also uses an old machine as a
juke box, playing back MP3s and has
2500 tracks digitized onto 200 CDs.

Horace also suggests using a voice-
recognition software package with an X-
10 computer control interface for vaice
control of household functions, a subject
that came up in the May 2001 install-
ment of “Q & A.” The sound card could
also mimic a doorbell or any alarm func-
ton. I wouldnt get too carried away
with household computer control,
myself. Several years ago, Steve Ciarcia
of Byte and Circuit Cellar INK fame cre-
ated such a system that monitored and
controlled virtually everything in his
house. Then one day, he accidentally
locked himself out. He wrote an entire
article describing his process of getting
back in without triggering the computer
to call every emergency service in the city.

On the subject of voice recognition
for lighting control, Curt Mavity wrote
to mention that Dennis Shepard wrote
an article on that subject in the
December 2000 issue of Nuzs & Valts
magazine.

For myself, I'm putting together a
DOS computer, combining several older
machines to get a fairly fast (for DOS)
586 platform, a 2 GB HD, CD-ROM,
and two sizes of floppy drives with the
idea of using it for DOS applicaticns
that I have, such as PCBoards, an
EPROM programmer, a laser printer, an
RS-232 program for interfacing to a
Tektronix digital scope, and similar
“udlity” programs. I won’t have any
form of Windows installed at all.

I just realized that this is the first ime
I've dealt with a Naval officer where I
didn’t have to salute!

Expanded-Scale Meters

I am somewhat ashamed to ask, but conld

you present a circuit and some thecry
bebind expanded scale volrmeters? This
would help with one of my little projects.
There are stil] some slow events, still too fast
for a digital meter, that can be viewed by the
swing of a needle on an analog meter.—
M.B., Hartford, AL

No need to be ashamed. That’s not
exactly a topic that you find in elec-

tronics textbooks, especially new edi-
dons. I should write a pamphlet about
using analog meter movements and dig-
ital panel meters for various applica-
tions. Your applicatdon would be a good
one to include. A normal meter indicates
from zero to some maximum voltage. If
we’re interested in a specific, small volt-
age range, a traditional meter will not
allow us to see small differences in volt-
age while an expanded-scale meter will
“spread out” the voltage window of
interest. More on that when we wrap up.

Let’s set up a traditional voltmeter as
a review of the basics of meter design. I
pulled a 1 milliamp ammeter from my
box of meter movements. To design a
voltmeter, I need to know the voltage
drop of the movement when it has the
full-scale current flowing through it. To
do this, I zero the meter movement with
the mechanical zero on the front. Then
I set up a simple circuit with a variable
power supply, a resistor, and the meter
movement in series, as shown in Fig. 1.
The resistor was calculated to give a cur-
rent of 1 milliamp with the supply set at
10 volts, where R equals 10 volts divided
by 1 milliamp—which is 10K ohms.
Next, I adjust the power supply voltage
until the meter indicates full-scale
deflection: 1 milliamp. I use a digital
multimeter to measure the voltage drop
across the movement itself. In this case,
I came up with 43.3 millivolts.

M1 DMM

Fig. 1. A simple series circuit with a current-
limiting resistor is used to determine the voltage
drop of a meter movement.

If T want my voltmeter to indicate 16
volts full scale, the series resistor in Fig.
1 must drop all but the 43.3 millivolts
that the meter will drop when it’s at full
scale and 1 milliamp is flowing through
the circuit. The resistor will have 16
volts minus the 43.3 millivolts or
15.9567 volts. We won'’t worry about my
scientific misuse of significant figures
and rounding here. The value of the
resistor will be 15.9567 volts divided by
1 milliamp or 15.9567K ohms, replacing
our experimental 10K ohm resistor. The
new resistor and the meter movement

make up a zero-to-16-volt-full-scale
voltmeter. If we set the power supply to
exactly 16 volts, the meter will indicate
full scale. The final step would be to
remark the entire scale according to the
new range. In a voltmeter circuit, the
series resistor is called a “multplier
resistor.”

The trick to an expanded scale volt-
meter is to keep the meter from indicat-
ing anything until a certain threshold
voltage is reached. This is an ideal job
for a zener diode as shown in Fig. 2. The
zener is in series with the meter move-
ment and R1, a muldplier resistor for
setting the range of the meter. A zener
diode isn’t perfect and may have a
rounded knee voltage, and it will change
its voltage drop slightly when in break-
down. Since you can'’t use most original
meter scales for an expanded scale meter
anyway, a redrawing of the scale will
correct any added non-linearity caused
by the zener.

o 114
D1

A

Y
o]
jrd

M1
+
O—
Fig. 2. A zener diode in series with a more tra-

ditional voltmeter circuit creates an expanded
scale voltmeter.

Let’s suppose that you want a meter
for an automotive application that will
monitor the 12-volt system and be able
to catch 4 volts on either side of a center
value of 12 volts. This means that the
low-end voltage will be 8 volts. Ill
choose a standard 1N756A zener diode
to use for D1, which has a zener voltage
of 8.2 volts. Place the zener in series
with the meter and the multiplier resis-
tor, using 10K ohms as an experimental
value for the resistor. Connect a variable
supply to the circuit similar to that in
Fig. 1, adjust the voltage until the meter
reads half-scale (500 microamps), and
measure the voltage across the zener to
get its exact value. Mine came out to be
8.06 volts.

When this meter is reading 12 volts,
it should be at half-scale so that 8 volts
will be at the “0” point and 16 volts will
be at the “1” point on the original scale.
When the movement is at half-current
like that, only half of the 43.3 millivolts
will be dropped across it or 21.65 milli-
volts. The voltage across the multiplier
resistor will be the applied 12 volts
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minus the zener drop of 8.06 volts minus
the meter drop of 21.65 millivolts. This
calculates out to be 3.91835 volts. When at
half-scale, 500 microamps is flowing in the
circuit. The value of the resistor will be
3.91835 volts divided by 500 microamps or
7.8367K ohms. The nearest standard 1%
resistor would be 7.87K ohms. The last
step is to remake the scale by opening up
the meter and applying 8.5 volts, 9 volts,
9.5 volts, etc. and marking the scale wher-
ever the needle falls. You can be as coarse
or as detailed as you want, depending upon
the application.

Normally, a voluneter is calibrated (or
the multiplier resistor is calculated) for a
full-scale reading. In the case of this
expanded scale meter, I wanted the center
value of 12 volts to be the most accurate,
not worrying about the actual voltage on
either side of that center value.

Our original “standard” meter had a 2-
inch scale that covered 16 volts. Each volt
is spread out over about 0.125 inch, so you
can’t read the voltage with much precision.
Our expanded scale meter uses the same 2-
inch scale to measure over an 8-volt range
and spreads each volt out over 0.25 inch,
allowing twice the precision in reading.

In this age of digital meters, the expand-
ed scale meter has met its doom except for
those few cases where you need an analog
indicator. A digital meter is expanded by
simply improving the resolution of the
analog-to-digital converter and adding
more digits to the display. Note that
expanding a meter, whether a digital or
analog meter, does not necessarily improve
the accuracy but only the precision (or res-
olution) of the measurement.

Harry's Homefrew

Between the time the copy was sub-
mitted and the time of publishing in the
July 2001 issue, the URL for “Harry’s
Homebrew Messageboard” changed
because of problems with his provider.
This was one of the general electronics
forums cited in that column. Such is the
fluid way of Internet addresses. His new
URL is bttp://members3.boardbost.com/
smOuvpo/. Note that the last six characters
are his Swedish ham radio call letters
with zero as the third character.

Onen Collector Logic

What does “open collector” mean?—
KW, Acton MA

Most TTL devices have what is
known as a “totem pole” output, con-
sisting mainly of two transistors that
force the output either HIGH or LOW
as shown in Fig. 3. To the left of this

output circuit is the control logic,

Veo

CONTROL
Lagic

Fig. 3. The “totem-pole” output of a standard
TTL gate will pull the output HIGH or LOW,

whether it be the logic for a 4-input
NAND, XOR, or JK flip-flop, and that
logic tells this output circuit when to go
LOW or HIGH. Figure 4A illustrates
the components that pull the output
LOW,; the parts that aren’t shown are
effectively open-circuited. The only
thing in the current path is the transis-
tor, and that’s why a totem pole output
can “sink” a lot of current. Figure 4B

OUTPUT

contRoL | 92
Loaic

LOGIC

B

Fig. 4. The active components in a “totem-pole”
output are (A) Q2 only when LOW and (B) a
combination of Q1, a resistor, and a diode when
the output goes HIGH.

shows the output going HIGH. Notice
that besides the transistor, there is a
resistor and a diode in series with the
output and the power supply. This is
why a logical HIGH is never +5 volts at
an output and also why a HIGH output
cannot source as much current. Current
is limited primarily by the resistor.

OUTPUT

Q1

CONTROL
LOG%

Fig. 5. An “open-collector” TTL output has a
single grounded transistor, making it a very ver-
satile output for driving loads or changing logic
levels.

The open collector (OC) output is a
lot simpler. As shown in Fig. 5, it still has
the same control logic, but the output is
nothing more than a transistor whose
emitter is internally connected to the
ground pin of the chip. The collector is
the output. The only thing that an OC
output can do is pull the output LOW.
There’s no way that it can go HIGH. It
can only release its grasp on a LOW.

j 5V
D=2

5-VOLT LAMP

O +5V

s
—3

l
Lall

Fig. 6. A variety of loads can be driven by an
“open-collector” output.

In use, an OC output is usually con-
nected to the supply through some type
of device. In this way, the transistor in
the IC serves as a switch to ground,
allowing current to flow through the
external device. As shown in Fig. 6, you
can have a variety of external devices. If
the device is some sort of inductive load,
such as a relay, solenoid, or motor, a
diode should be placed across the induc-
tive load so that the high voltage gener-
ated by the inductance when the transis-
tor turns off is shunted through the
diode rather than applied across the
transistor junction, which could destroy it.

You are not limited to the standard

{Continue on page 64)
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Braitenberg Vehicles

n 1984 a book written by Valentino

Braitenberg entitled Vebicles—Experiments
in Synthetic Psychology was published. In
his book Valentino describes a number
of wondrous vehicles that exhibit inter-
esting behaviors based on the use of a
few electronic neurons.

Similar in concept to Grey Walters’s
seminal neural work with his robot tar-
toises, Valentino’s vehicle behavior is
more straightforward, making it some-
what easier to follow, both theoretically
and logically, and thus easier to imple-
ment into real robotic designs.

In this article we will build a
Braitenberg-type robotic vehicle using
the PIC microcontroller to simulate a
few electronic neurons.

SENSOR

Fig. 1. This simple schematic shows the basic
design of a neuron-controlled motor circuit. A
light-sensitive device connects to the neuron,
which in turn controls a motor.

At the heart of Braitenberg vehicles
is a description of a basic neuron setup,
as shown in Fig. 1. At the front end we
find a sensor. In this illustration the sen-
sor detects the intensity of light and out-
puts a proportional signal. Consider the
sensor connected to the neuron as mod-
ular and interchangeable. Other sensors
can be incorporated to detect any num-
ber of environmental variables, for
example: heat, pressure, sound, vibra-
tion, magnetic fields (compass), electri-
cal fields, radioactivity, gases (toxic or
otherwise), etc.

The neuron reads the output of the
sensor and activates a motor in relation-
ship to the sensor output. What that
output “relationship” is between the
sensor and motor may be one of many

+
 J
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/
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MOTOR
(RPM)

POSITIVE PROPORTIONAL
Fig. 2. This graph shows positive proportional
transfer function. As the sensor output increas-
es, the motor output also increases.

things. This is one of the variables we
can program into our robot. In addition,
the motor, like the sensor, represents a
singular example of an output module.
Other output modules may include a
second neuron (or neural layer), electric
circuit, switch, light, etc.

In this article we are only demon-
strating the most simple and basic neur-
al set-ups. In most neural networks
many inputs (or sensors) are connected
to neurons. The neuron performs a
summation of the inputs (both positive
and negative) and outputs a signal based

+ \
$ \
\-
SENSOR N\
OUTPUT .
0
.
MOTOR
(RPM)

NEGATIVE PROPORTIONAL

Fig 3. Here is a graph showing negative pro-
portional transfer function. In this case, as the
sensor output increases, the motor output
decreases.

JOHN IOVINE

upon a threshold and a transfer function.
The neurons are typically aligned in
two-dimensional matrixes (X by Y)
called a layer. Most neural networks are
multi-layered. As you can see, neural
network schemes can become complex

.
&
sEnsor | | THRESHOLD
OUTPUT
0 4
3 SECONDS
TIME -
ON
MOTOR
i
3 SECONDS
TIME
DIGITAL

Fig. 4. This graph illustrates digital transfer
function. As the senor output increases, the
motor output remains unchanged until the
threshold is reached: then the output switches to
a fully on position.

pretty quickly. Again, we will not be cre-
ating complex networks. I did want to
point out that neural networks can be
and are far more complex and expansive
than we have the time to delve into now.
Keep in mind the results we are receiv-
ing in our Braitenberg-type vehicle with
just a few simulated neurons.
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Fig. 5. Here is a graph depicting Gaussian func-
tion. As the sensor output increases, the motor
output follows a smooth curve.

Neural Activation

When the neuron is stimulated, it
generates an output. There are a num-
ber of relationships (called transfer func-
tions) that can exist between the sensor
input and the neuron’s output. Let’s
examine a few of them.

Positive Proportional—as input from
the sensor increases activation (RPM) of
motor, it increases in proportion, see
Fig. 2.

Negative Proportional—as input
from sensor increases activation (RPM)
of motor, it decrease in proportion, see
Fig. 3.

Digital—as input from sensor output
exceeds a predetermined (or pro-
grammed) threshold (may be positive or
negative), motor is activated, see Fig. 4.

Gaussian—as input from sensor
increases, output passes through a
Gaussian function for motor activation,

see Fig. 5.

Vehicles

Using a basic neural set-up, we can
construct a few simple vehicles that
exhibit interesting behaviors. Figure 6
illustrates two vehicles labeled A and B.
Both vehicles use the Positive Proportional

A

Yy \\
s o

Fig. 6. The Braitenberg Vehicles can be wired direct, as in A above, or crossed, as in B above.
Varying the wiring scheme will change the movement of the vehicle.

neural setup with a light-intensity sensor.
Vehicle A, if both sensors are evenly
illuminated by a light source, will speed
up and, if possible, run into the light
source. However, if the light source is
off to one side, the sensor on the side of
the light source will speed a little faster
than the sensor/motor on other side.
This will cause the vehicle to veer away
from the light source, see Fig. 7.
Vehicle B, if both sensors are evenly
illuminated by a light source, will speed
up and, if possible, run into the light
source, (same as Vehicle A). If the light

source is off to one side, the sensor on
the side of the light source will run a lit-
tle slower than the sensor/motor on
other side. This will make the vehicle
turn toward the light source, see Fig. 7.

If we use a “Negative Proportional”
neural set-up, the vehicle would show
the opposite behavior of the “Positive
Proportional” neurons.

Building Vehicles

Okay, it’s time to put the paper the-
ory to the test and see if it really works.
First, let’s gather the materials needed

LIGHT
SOURCE

A

Fig. 7. Here is an artistic interpretation of how the movements of the vehicles differ according to
how the sensors are wired. Note the movement of the wheels. In A, the right wheel spins forward at
a fast rate, while in B the left wheel spins fast in reverse.



THREADED ROD

Fig. 8. This diagram shows the assembly of the wheel support. The wheel should spin freely on the

threaded-rod axle.

to build a vehicle. The base of the vehi-
cle is made of a sheet of aluminum
eight inches long, four inches wide,
and “% inch thick. We will use two 918D
100:1 gearbox motors for propulsion
and steering and one multi-directional
front wheel.

We will try a new construction mate-
rial and method building this robot.

Instead of securing the 918D gearbox
motors with machine screws and nuts,
we will use an industrial 3M double-
sided tape. This double-sided tape, once
cured, is as strong as a pop rivet or sol-
der. 3M had offered a sample of two
metal plates secured to one another
using its double-sided tape. I tried to
separate two flat pieces of metal secured
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3 ;
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o4 LM2840 sV
+ +
B1 10puF G s
6V 20V T 10uF
—1———-|+ - 2 20V

Fig. 9. This is the schematic for the electronic circuit that controls the vehicle. A PIC serves as the

neuron.

PARTS LIST

1 16F84 Microcontrollet

14.0-MHez crystal

2 22-pF capavitoms

1.1-pF capuacitor

2 10-pF capacilors

2 .022-pF capacitors

2 330-ohm, % wart resistors

1 4.7K ohni. % watt resistor

2 Cis photoresistor cells (see text)

2 100:1 gearbos motors (41813)

2 ZN3904 NPN transistors

2 1N914 diodes

2 2.25-inch diamicter wheels

1 mulitdirectional wheel

1 [.M2940 voltage regulaor (Jow drop-
down_voltage—-t3 volti}

Misc.: 6-inch length of 3mm hollow tub-
ing. aluminum-—& * 4 X % inches thick,
2 solderless bresdboards, 3M double-
sided tape, battery holder fur 4 D batter-
ies, 3 inches of %-20 threaded rod, 2
machine screw nuts

with the tape using pliers—it was impos-
sible. The tape, according to 3M,
requires 24 hours to reach full strength.
In my experience using the tape,
although I found it to be strong, it never
reached the strength demonstrated with
the 3M sample.

The 918D gearbox motor has a flat
bracket that is perfect for securing to the
vehicle base. The tape is cut lengthwise
to fit the bracket of the gearbox motor.
The exposed side of the tape is immedi-
ately secured to the gearbox motor
bracket. Then the motor is positioned
on the bottom of the vehicle base, the
protective covering of the tape is
removed, and the gearbox motor is firm-
ly placed onto the bottom of the vehicle
base.

The second gearbox motor is
secured to the other side in a similar

The 918D gearbox motor is shown above. The
motor conveniently comes with a mounting
bracket.
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The undercarriage of the vehicle is where the
wheels are mounted. Notice the drilled holes for
passing the wire through to the top of the vehicle.

manner.

Next, we need to mount the drive
wheels to the gearbox motor. The rub-
ber wheels used in this prototype are
made to friction fit a 3mm (.118 inch)
shaft. The shaft diameter of the 100:1
gearbox motor is about 2mm (.078 inch).

To solve this size problem, I placed a
1.5-inch-long length of 3mm hollow
metal tubing onto the shaft of the gear-
box motor. I used a flat-head screwdriv-
er and hammer to secure the 3mm tub-
ing to the 2mm shaft. First, support the
motor’s shaft and tubing onto a hard

This is the multi-directional wheel that is mouated
to the front of the vehicle. Eight separate roiders
atlow for fluid movement on most terrains.

(inetal) surface that allows you to place
force directly on to the shaft without
causing any strain on the gears or motor.
Next, place the screwdriver head on the
shaft-tubing assembly and hit it sharply
with the hammer. This force causes the

Here is a Braitenberg Vehicle ready to go. The
barteries are docked at the rear.

PICBASIC COMPILER program

‘Braitenberg Vehicle 1

start:
pot 1, 255,b0 ‘Read CdS Cell # 1
pot 2, 255,b1 Read CdS Cell # 2

if bO = b1 then straight
if b0 > b1 then left
if b1 > b0 then right

‘Compare numerical values +/- 15

‘It greater then 15 points

‘Turn toward the right

straight:
high 3: high 4
goto start
feft:
b2 = b0 - b1
if b2 > 15 then left1 ‘If greater than 15 turn left
goto straight ‘lif not go to straight subroutine
left1: ‘Turn Left
high 3: low 4 ‘Motor control
goto start
right: ‘Compare numerical values +/- 15
b2 = b1 - b0
if b2 > 15 then right1
goto straight ‘if not go straight
right1:  ‘“Turn right
high 4: low 3 ‘motor control
goto start ‘Do again
End

tubing to collapse onto the shaft making
a strong friction fit. Strike the 3mm tub-
ing in one or two locations for insurance.

If one looks closely at the gearbox
motor shaft, there is a key-way (flattened
cutaway on the shaft) cut into the shaft.
If you strike the 3mm hollow tubing at
that location and collapse the tubing
into the key-way, you will create a very
secure fitting between the motor shaft
and tubing.

The drive wheel is mounted by push-
ing it onto the 3mm tubing. The friction
fit of the wheel is strong enough to drive
the robot without any slippage. If one
wishes to mount the wheel permanently
(something I have not done) to the shaft,
I would mix slow-setting epoxy glue and
coat the 3mm shaft before mounting the
wheel onto it.

Front Wheel

Steering is accomplished by turn-

ing on or off the gearbox drive motors
in the back. For instance, turning on
the right one while the left gearbox
motor is off will turn the vehicle to
the left, and vice versa. In similar
vehicles many times the robotist will
forego a front wheel entirely and use a
front skid instead. This allows the
vehicle to turn without concern for
the front wheels pivoting in the prop-
er direction

The Multi-Directional wheel accom-
plishes much the same thing as a skid,
but does so with less resistance. It is con-
structed using rollers around its circum-
terence that allow the wheel to rotate
forward and move sideways without
turning.

The multi-directional wheel is
attached using a basic U-shaped bracket,
see Fig. 8. The bracket is secured to the
front of the vehicle base using the 3M

(Continued on page 64)
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TECHNOSCOPE
(continued from page 24)

ple programming language devel-
oped by Netscape to enable Web
authors and designers to create
interactive sites), and Active X.
Browsers can be downloaded free
on the Internet and are provided
free of charge by ISPs.

¢ Search Engines: No, we're not
talking about V-8s, but just one
more helpful tool to make life on the
Web easier. A search engine con-
sists of software that was created to
help people seeking information
find what they need. Similar to the
card catalogue in your local library,
but infinitely faster, search engines
make it possible to find information
on virtually any topic—instanta-
neously. Some of the most popular
search engines include Excite,

HotBot, Yahoo, AltaVista, and
Google.
¢ E-mail: The most common use,

and main source of mystery regard-
ing the Internet, is in the Internet
application of Electronic mail, better
known as e-mail. When pressing
that send button, have you ever
wondered where your letter is going

before it reaches your Aunt
Mildred? According to Kathy
Hendershot, President of Virtuai
Impax.com, E-mail is “...an applica-
tion, something we do online. When
you address an e-mail, it’s a lot like
addressing a snail-mail letter. It
works like this: Your e-mail is sent
out via the computer that is con-
nected to the Internet. The ISP sees
the information as a message for
someone at another computer by
looking at the second part of the
email. This is the @yourdomain.
com part. The computer in your
office or home can call the comput-
er where your mail server lives and
ask it to “deliver” your new e-
mail.”The route that your e-mail
takes is similar to a road map; there
are hundreds of paths and just as
many roadblocks. Just like you may
encounter a detour on the way to
work, your e-mail can run across a
cyber-block and be forced to go a
different way. For a quick way to
find out the path your messages
took before reaching your inbox, go
to the “File” tab, click on
“Properties” and then “Details”. This
will show you exactly where your e-
mail has been.

* Web Sites: Have you ever won-
dered where your Web site

“lives”? Don't be embarrassed;
you are not alone. Web sites
reside in servers—a computer that
“serves” files. Each server has its
own IP address, an identifier for a
computer or device on a TCP/IP
network. For example, if your IP
address is 209.15.41.225, the
numbers 209.15 stand for the net-
work to which it is connected. The
last numbers act as a secondary
address—kind of like a “back
door.” Some servers are so busy
that they have 3-4 “other doors.” A
domain name is an easy way for
people to remember IP addresses.
It is much easier to remember
www.yourdomain.com than it is to
remember 209.15. 41,225, When
you type in a domain name at the
top of your computer screen, look
at the bottom of your browser and
you will see it searching for the IP
address.

THE WEB AWAITS YOU
When you understand all the com-
ponents of the Internet, this virtual land
becomes a much more user-friendly
place. Although this knowledge isn't
necessary to surf the Net, those who
take the time to learn will find that the
Web becomes much less mysterious
and a lot more fun. P

SCIENCE: FACT OR FICTION
(continued from page 30)

and others. E-Systems was subsequently
bought out by Raytheon, one of the
world’s largest defense contractors.
Viktor Schauberger, one of
Germany’s most ingenious scientists
was brought over during WWII to
work with scientists at the National
Atomic Research Laboratory, known
today as the Brookhaven Labs, located
in eastern Long Island, New York. By
1972, the Brookhaven scientists were
fully the Montauk
Project—understanding how the mind

immersed in

works, learning to control the mind,
and in turn, using the mind to control
time. Schauberger’s patents, inven-
tions, and ideas, were signed over to
those working on the Montauk Project;
and the U.S. military has incorporated
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SAM GOLDWASSER

Electronic Flash Troubleshooting

And Repair

Before opening ANY electronic fash
or strobe, thoroughly read and follow
all wifery guidelines published in last
month’s Service Clinic or at my Web
site, www.repairfag.org. DO NOT
attempt to implement or use the infor-
mation contained in this article unless
vous are experienced in the construction
and safety considerations that apply to
high-voltage devices of this nature.
Although all possible measures have
been taken roensure the accuracy of
the infurmation presented, Gernshack
Publications Ine. 5 not hable for dam-
ages or injuries, misinterpretation of
directions, or “the misapplications of
information,

his month we will deal with some of the

common types of problems with elec-
tronic flash units and close with a case
study where a partial transplant turned out
to be the best solution for a dead flash.

Problems With Battery-
Or AC-Adapter-Power

* Power source: dead or weak batteries or
defective charging circuit, incorrect or
bad AC adapter, worn power switch, or
bad or corroded connections.

Symptoms: Unit is totally dead, intermit-
tent, or has excessively long cycle time.

Test and/or replace batteries.
Determine if batteries are being
charged. Check for continuity of
power switch or interlock, and
inspect for corroded battery contacts
and bad connections or cold solder
joints on the circuit board.

* Power inverter: blown chopper tran-

sistor, bad transformer, or other
defective components.

* Symptoms: Unit is totally dead or loads
down power source when switched on
(or at all imes with some compact cam-
eras). No high-pitched audible whine
when charging the capacitor. Regulator
failure may result in excess voltage on
the flash tube and spontaneous trigger-
ing or failure of the energy-storage
capacitor or other components.

Test main chopper transistor for
shorts and opens. This is the most
likely failure. There is no easy way to
test the transformer, and the other
components rarely fail. Check for
bad connections.

Problems With AC-Line-Power

WARNING: Line-powered units
often do not include a power trans-
former. Therefore, none of the circuitry
is isolated from the AC line. Read,
understand, and follow the safety guide-
lines for working on line-powered
equipment. Use an isolation transformer
while troubleshooting. However, realize
that this will NOT protect you from the
charge on the large high-voltage power
supply and energy-storage capacitors.
Take all appropriate precautions.

* Power source: dead outlet or incor-
rect line voltage.

Symptoms: Unit is totally dead,
operates poorly, catches fire, or blows
up. Spontaneous triggering may be
the result of a regulator failure or
running on a too high line voltage (if
the unit survives).

Test outlet with a lamp or circuit

tester. Check line voltage setting on
flash unit (if it is not too late!).

* Power supply: bad line cord or power
switch, blown fuse, defective rectifiers
or capaciters in voltage doubler, defec-
tive components, or bad connections.

Symptoms: Unit is totally dead or a
fuse blows. Excessive cycle time.

Test fuse. If it is blown, check for
shorted components like rectifiers
and capacitors in the power supply. If
the fuse is ok, test for continuity of
line cord, power switch, and other
input components and wiring. Check
rectifiers for opens and the capacitors
for opens or reduced value.

Common Problems

WARNING: The amount of charge
contained in the energy-storage capaci-
tor may be enough to kill—especially
with larger AC-line-powered flash units
and high-power studio equipment. Read
and follow all safety guidelines with
respect to high-voltage high-power
equipment. Discharge the energy-stor-
age capacitors fully and then measure to
double check that they are totally flat
before touching anything. Don'’t assume
that triggering a flash does this for you
(especially for automatic units). For
added insurance, clip a wire across the
capacitor terminals while doing any
work inside the unit. Better to blow a
fuse than you if you should forget to
remove it.

 Energy-storage capacitor: dried up
or shorted, leaky, or needs to be
“reformed.”

sojuosdod ‘L002 4890100
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Fig. I. This is a schematic representation of the Minox MEI camera’s inverter and energy-storage-
capacitor circuit. Even a tiny camera, such as this one, can pack a wallop. Always take care when

working near capacitors and transformers.

unusually short cycle time may indi-
cate a dried-up capacitor. Heavy
loading of power source with low fre-
quency or weak audible whine may
indicate a shorted capacitor. Excessively
long cycle ime may mean that the
capacitor has too much leakage or
needs to be reformed.

Test for shorts and value. Substitute
another capacitor of similar or small-
er pF rating and with at least equal
voltage rating, if available.

Cycling the unit at full power several
times should reform a capacitor that
has deteriorated due to lack of use. If
the flash intensity and cycle time do
not return to normal after a dozen or
so full intensity flashes, the capacitor
may need to be replaced or there may
be some other problem with the
power supply.

* Trigger circuit: bad trigger capacitor,
trigger transformer, SCR (if used), or
other components.

Symptoms: Energy storage capacitor
charges as indicated by the audible
inverter whine changing frequency
and increasing in pitch until ready
light comes on (if it does), but press-
ing shutter release or manual test
button has no effect. Spontaneous
triggering may be a result of a com-
ponent breaking down or an inter-
mittent short circuit.

Test for voltage on the trigger capac-

itor and continuity of the trigger
transformer windings. Confirm that
the energy-storage capacitor is indeed
fully charged with a voltmeter.

¢ Ready light: bad LED or neon bulb,

resistor, zener, or bad connections.

Symptoms: Flash works normally,
but either there’s no indication from
ready light, or ready light is on all the
time or prematurely.

Test for voltage on the LED or neon
bulb and work backwards to its volt-
age supply—either the trigger or
energy-storage capacitor or inverter
transformer. In the latter case (where
load detection is used instead of sim-
ple voltage monitoring), there may
be AC across the lamp so a DC mea-
surement may be deceptive.

¢ Trigger initiator: shutter contacts or cable.

Symptoms: Manual test button will
fire flash, but shutter release has no
effect.

Test for shutter contact closure, clean
hot shoe contacts (if relevant),
inspect and test for bad connections,
test or swap cable, clean shutter con-
tacts (right, good luck). Try an alter-
nate way of triggering the flash like a
cable instead of the hot shoe.

¢ Xenon tube: broken or leaky.

Symptoms: Energy-storage and trig-

ger capacitors charge to proper volt-
age, but the manual test button does
not fire the flash even though you
can hear the tck that indicates that
the trigger circuit is discharging.

Some xenon tubes have “getters”—
silver or dark silver coatings of a
highly reactive metal, deposited on
the inner surface of the flash tube at
one end or sometimes both ends.
Less frequently, a getter may be
found on a metal surface such as one
of the electrodes inside the tube, but
not on the tubing inner surface. The
getter “gets” any traces of air or
water vapor in the flash tube. If a
flash tube with a getter is broken or
leaky, the getter will be corroded into
a powdery gray-white form. If there
is a getter and it is corroded badly,
the flash tube is no good. Please note
that unrelated glass discoloration or
staining that resembles corroded get-
ters can occur in a heavily used or
moderately abused flash tube that
still works.

Inspect the flash tube for physical
damage. Substitute another similar
or somewhat larger (but not smaller)
flash tube. A neon bulb can be put
across the trigger transformer output
and ground to see if it flashes when
you press the manual test button
shutter release. This won’t determine
if the trigger voltage is high enough,
but it will provide an indication that
most of the trigger circuitry is operating.

Death By Storage

The unit may be totally dead or take
so long to charge that you give up. For
rechargeable units, try charging for the
recommended time (24 hours if you
don’t know what it is). Then, check the
battery voltage. If it does not indicate
full charge (roughly 1.2 X n for NiCds,
2 X n for lead-acid where n is the num-
ber of cells), then the battery is likely
expired and will need to be replaced.

Even for testing, don’t just remove
the bad rechargeable batteries—replace
them. They may be required to provide
filtering for the power supply even when
running off the AC line or adapter.

For units with disposable batteries,
of course, try a fresh set, but first thor-
oughly clean the battery contacts.

The energy-storage capacitor will
tend to deform, resulting in high leakage
and reduced capacity after long non-use.




However, you should still be able to hear
the high-pitched whine of the inverter.

Where the unit shows no sign of life
on batteries or AC, check for dirty
switch contacts and bad internal connzc-
tions. Electrolytic capacitors in the
power supply and inverter may have
deteriorated as well.

If the unit simply takes a long time to
charge, cycling it a dozen times should
restore an energy-storage capacitor that
has deformed but is salvageable. This is
probably safe for the energy-storage
capacitor, as the power source is current
limited. However, there is no way of
telling if continuous operation with the
excessive load of the leaky energy-stor-
age capacitor will overheat power-sup-
ply or inverter components.

Transformer Replacements

While not as common a problem as
many people believe (the hardest to find
part must be at fault, right?!), the trans-
formers in electronic flashes do fail
occasionally, probably due to faulty
manufacturing—damaged fine wire in
the secondary which eventually breaks
or a shorted secondary from arcing
through an insulation layer.

Line-voltage transformers: Most
AC-line-powered flash units don’t have
any transformer so this isn’t generally a
problem. For those that do (higher
speed or other special types of strobes),
it shouldn’t be difficult to match up the
secondary voltage and find a standard
replacement that will be acceptable.
These may be cobbled together from
the power transformers for vacuum-tube
equipment (yes, they can still be found),
small isolation transformers with mult-
ple windings, and possibly the addition
of some additional lower voltage wind-
ings in buck or boost phase to adjust the
output voltage.

For safety reasons, I don't recom-
mend attempting to repair transformers
connected to the AC line, though this
may be a possibility if all else fails.

Inverter transformers in battery-
powered flash units: There is virtually
no chance of successfully repairing any
of these. The secondary winding uses
wire so fine that it’s almost impossible to
even handle it. With a decent coil-wind-
ing machine, a new spool of #45 or so
wire, proper insulating tape (these are
wound in 10-20 separate layers), and a
few days of patience, it can be done but
doesn’t rank up there on my “fun things
to do list.” Furthermore, it’s almost cer-
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Fig. 2. Here is the schematic for the ME | trigger circuit. that activates the camera’s flash. A 5-
megohm variable resistor is used to calibrate the circuit.

tain the core got destroyed in attempts
to get at the windings. Thus, replace-
ment is the only viable option.

There is NO chance of getting one
of these from an electronics distributor
as they are all custom. Since it’s almost a
certainty that the original manufacturer
will have little interest in selling you a
new one, salvage from other flash units
is the best hope. These can be $1 garage
sale specials (other 35 mm, 126, or simi-
lar cameras), disposable camera flashes,
or shoe-mounted units, depending on
the physical size and energy (guide num-
ber) rating of your broken flash. The
main problem will be the number of
turns on the primary. If you can match
those up by adding or removing turns to
your replacement, there is a good
chance it will work since they all seem to
have roughly the same number of sec-
ondary turns (probably around 1600-
2000). Even if the primary is buried, you
can still add turns on top of the sec-
ondary in the appropriate direction to
adjust the total net turns. Once it’s run-
ning, adding or removing an additional
turn or two may be needed to tweak the
output voltage.

Another option is to transplant the
entire inverter if one can be found that
operates on the same input (battery)
voltage. I've done this successfully with-
out problems as described below.

Trigger transformers: Fortunately,
these are fairly standard. Just match up
the input voltage and select one that has
an adequate output voltage for your
strobe—4-5 kV for most small strobes
should work. The only remaining thing
that needs to be determined is the wiring
polarity. While the strobe may work
with either polarity of the trigger pulse,
one may result in reliable operation.
Electronics distributors like DigiKey

and Mouser should have a suitable
replacement, if a garage sale or dispos-
able camera isn’t handy.

Restoring A Minox ME1 For
A Minox B Camera

This is a three-part unit for one of
those teeny-tiny Minox spy cameras. I
volunteered to attempt to repair it fol-
lowing pleas from the owner about its
sentimental value. I was contacted about
this rig via e-mail from someone named
Stan and attempted to walk him through
the diagnostic and repair process. With
such an old device, any rechargeable
battery was almost certainly dead, and
any electrolytic capacitors would also be
highly suspect.

Since the unit acts totally dead both
from its battery as well as the AC
adapter, I first suggested replacing the
NiCd cells. Having accomplished this,
and letting it charge overnight, there is
now at least some quiet whining to indi-
cate that the inverter is running.
However, the ready light still does not
come on even after several minutes
(cycle time should be under 10 seconds).
I next suggested that Stan should
attempt to measure the voltage on the
battery as well as the energy-storage
capacitor tc determine how far—if at
all—it is charging. I warn Stan to take
extreme care around the cap—those can
be lethal!

The report isnt promising. On bat-
tery alone, the battery voltage is stable at
2.45 Vpc and the cap only charges to 48
Vpc or so; on AC to 170 V. Even the
latter is much less than the expected
minimum of 300 V. What is going on?

Since Stan noted that the capacitors
retain their charge for hours, it is unlike-
ly that they are bad—leaky—but just in
case, I suggest just replacing them with
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any sort of capacitor with similar pF rat-
ing and at least equal voltage rating (for
testing only)—those from disposable
cameras would be most appropriate and
FREE if you know where to ask!

No change at all. At this point, Stan
suggests that he is over his head on this
one and is about to give up. So, I volun-
teer to look at the unit if he pays ship-
ping both ways.

A Few Days Later....

The flash head itself is about as big as
the entire camera with the power supply
and charging adapter being somewhat
larger. Actually, the power supply is a lot
larger. I don’t suppose spies generally
like to use electronic flash in covert
operations too often anyhow!

My first step is to reverse engineer
the circuit. I don’t expect anything par-
ticularly unusual, but this will make any
troubleshooting a lot easier. See Fig. 1
for a schematic of the Minox’s inverter
and storage capacitor circuit.

The Flash Intensity switch, S2,
selects between 12 watts and 24 watts.
There are actually three positions.
Apparently, you are supposed to pause in
the middle one called “Hold 1 Sec”
when switching between power levels
for at least 1 second (surprise, surprise!)
to allow the capacitor voltages to equal-
ize! I would assume that the reason for
this is to prevent damage to the switch
contacts.

The flash head is separate from the
power supply and appears to be very
much like any of the other strobes.
However, note the adjustment for the
ready light!

I was not willing to completely disas-
semble this unit, so some of the actual
components and wiring were guessed.

The wall adapter/charger provides
both the current to charge the two-cell
NiCd battery and a high-voltage AC
output (CCAC) to power the flash when
plugged into an outlet regardless of the
state of the batteries. When operating
from the wall adapter, D1 and D2 in the
power supply unit, in conjunction with
C4, form a voltage doubler that takes the
130 V¢ (>80 V peak) output of the
adapter and produces over 300 V¢ to
charge the energy-storage capacitors.

Some interesting features I was not
aware of previously—which might have
helped to narrow down the problem
(and possibly give up—as you will see):

® It is a dual-energy flash—a switch

selects between low- and high-power
modes. There are two energy-stor-
age capacitors. This really doesnt
affect anything, but at least explains
why Stan was referring to two large
capacitors.

* The AC adapter generates the high
voltage directly via a clever little volt-
age doubler in the power supply and
its own isolated 130 V5 transformer
winding. This is significant. Having
two basically independent means of
powering the unit both be messed up
implies a problem on the secondary
side of the inverter, since there is
nothing else in common.

Since the capacitors (and other sources
of leakage) have been eliminated, on a
wild guess, I decide to replace the high-
voltage rectifiers. They are marked
“BAY90” which crosses to 1000 volts,
2.5 amps (probably less but that is what
my ECG book says). Replacing with
suitable diodes and...no change at all.

There is only one other thing that can
prevent the capacitors from charging from
the AC adapter—an open inverter trans-
former secondary. This would not be fun.
Indeed, all efforts to check its resistance
failed. The transformer is bad. Can it be
repaired? I don’t think so—not unless the
break is at the end of the winding on the
outside. No such luck. In fact, after
unwinding all 1950 turns of #46 wire, I
never did find it—probably one of the 50
or so times I thought I broke this super fine
wire in the process, it was already broken.
No way to get that back together anyhow
and the ferrite core was in several pieces as
well.

Go To Plan B...

I tell Stan to see if he can locate
another similar unit at auction or else-
where to use for parts—even if it doesn’t
work. Within a half hour, he replies that
an eBay on-line auction lists an identical
model—with the identical symptoms—
and it was sdll available at $37. No way
I said, it may have the same problem as
well and thus not be repairable! (That
unit finally sold for $83—Yikes!—and it
could be a dud.)

| Volunteer To Perform
A Transplant...

There is nothing particularly unusu-
al about the requirements—charge some
large caps to around 300 Vpc. Any
vanilla flavored pocket camera needs to

basically do this. However, just any unit
would not necessarily work.

® It runs on a pair of NiCd cells total-
ing 2.4 volts, so the circuitry out of a
disposable camera is not appropriate,
as it’s designed for 1.5-volt operation.

* The inverter may need to run contin-
uously. For this reason as well, the
disposable camera solution is unac-
ceptable since they usually are acti-
vated by a push button and may only
be designed for short duty cycle
operation.

* AC operation must not be affected.
¢ The circuitry must fit in the case.

Checking the schematics for the
flash units from typical disposable and
pocket cameras, the one found in the
Keystone pocket camera might work if it
could accommodate the 2.4-volt NiCd
rather than 3.0-volt alkaline battery it
expects. This is often the case, since
alkaline voltage is not really constant at
3.0 volts, but drops gradually as they are
used up (NiCd voltage is nearly constant
until the charge is exhausted).
Therefore, it probably should work
down to about 2.0 volts (but with longer
cycle time). The lower effective series
resistance of NiCds would partially off-
set the lower initial voltage. I have a cou-
ple of the Keystone units, so it is easy to
try. Figure 2 shows the trigger circuit for
the camera’s flash.

A simple test jumpering four wires
confirmed functionality. The actual
inverter portion of the Keystone flash
occupies a volume of about 1 X 1% X %
inches, or just slightly more than that of
the original dead inverter transformer!
Some quick action with a hacksaw and
nibbling tool resulted in a cute little cir-
cuit board that could be tucked into the
available space. Some electrical tape
assured that there would be no nasty
short circuits. The chopper transistor
was left exposed, so any heat from it
would have somewhere to go.

The excised circuit was attached to
the positive terminal of the battery, the
negative (center) at the switch, and the
two secondary leads of the inverter
transformer, taking care to get the polar-
ities correct (the waveform out of the
inverter is asymmetric and it would not
work well if reversed). Except for T1
(dead) and C2 which I removed, all




other components were left in place
since they shouldn’t affect anything.

It seems to work fine on both power
settings and on battery or AC. The volt-
age on the energy-storage capacitors sra-
bilizes at about 315 to 325 V¢ in all
cases. The battery charges fine. What
more can you ask?

At first, 1 thought there was one
slight problem: When plugged into an
AC outlet with the power switch in the
on position (meaning the inverter is also
running —the flash operates from AC
with this switch off), T was afraid the
voltage will eventually climb beyond the
safe limits of the capacitors. Then, about
3 AM the next morning I realized there
was a missing plastic piece that Stan had
not sent me to prevent the switch from
being moved into the on position with
the adapter plugged in (or vice-versa).

Wrap-Up

Well, now you have no excuse not to
go dig out all those dead flash units and
restore them to fully operational condi-
don. Much more informadon on flash
technology and repair can be found on
my Web site, www.repairfaq.org, under:
“Notes on the Troubleshooting and
Repair of Electronic Flash Units and
Strobe Lights.” Even more xenon strobe
stuff can be found at Don Klipstein’s
Strobe page: bttp://www.misty.com/peo
ple/don/donflash.btml. As always, I will be
happy to reply to questions or comments
via e-mail to sam@repairfaq.org. (Sorry,
I cannot answer snail mail.) See you next
tame.

Great consumer information is a
shoe-in with our free Catalog.

Call toll-free 1 $888) 8-PUEBLO or
go to www.pueblo.gsa.gov.

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.
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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 technol-
ogy 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
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Electronics Technology Today Inc.
P.O. Box 240
Massapequa, NY 11762-0240

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

Amount enclosed $

O BP396 - Electronic Hobbyist Data Book—$10.99
O BP411 - Practical Introduction to Surface Mount Devices—$9.99
i O BPI115 - The Pre-Computer Book—$2.99 + $2.00 S & H
00 BP393 - Practical Oscillator Circuits—$9.99
0 BP444 - Practical PIC Microcontroller Projects —$7.99
Most above prices include shipping and handling ETO5
Name/Company
Address Apt.
City State Zip

i Sorry, no orders accepted outside the USA and Canada. All paynents must be in US
| funds! NY state residents must include local sales tax. Allow 6-8 weeks for delivery.

Number of books ordered [—__ll
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PEAK COMPUTING
(continued from page 26

digital video interface that some
flat-panel LCD displays use), as well
as an S-Video output. Hercules even
includes a copy of PowerDVD for play-
ing DVD discs (if your PC has a DVD
drive.)

If you're an avid game player, {ook-
ing for a game-oriented upgrade but
not yet ready to spring for the
GeForce3, take a close look at the
Hercules 3D Prophet Ultra.

IT'S IN THERE

The third member of our trio is from
ATl Technologies and uses that ven-
dor’s newest RADEON chipset. The
RADEON is very similar in features
and performance to Nvidia’s GeForce2
chipset, and the RADEON ALL-IN-
WONDER fell somewhat between the
MX and Ultra-based cards in much of
our formal testing, though with 32 MB

of fast DDR RAM, it provided excellent
game play on real-world games.

Where the $299 card really shines,
however, is in the video features it pro-
vides. The name that ATl uses—ALL-
IN-WONDER—is appropriate. For
starters, the card provides a multitude
of video inputs and outputs, including
S-Video and composite, as well as
video capture and audio 1/Os. All of
these are available on an extension
cable as well, so you don't have to
hunt around on your PC’s rear panel to
make use of the card’'s features. A
standard DB-15 VGA is not offered.
Instead, an adapter is included that
connects to the DVI jack to provide
analog output to a standard monitor.
This works just fine.

Also central to the card is a cable-
ready TV tuner. Attach an external
antenna or connect it to your cable out-
let, and you are ready to surf through
any unscrambled channels on your
cable system. The software that is

included with the ALL-IN-WONDER real-
ly lets you get use out of the card’s fea-
tures. This bundle includes an interactive
program guide that you can update
weekly over the Intemet, and automatic
recording software that tums the ALL-IN-
WONDER into a personal digital
recorder. There’s also software to per-
form video capture and editing, as well as
a copy of ATI's DVD Player.

PLENTY TO
CHOOSE FROM

If none of the above cards strike
your fancy, there are pienty of others to
choose from. Nvidia-based cards are
available from other vendors including
ELSA, VisionTek, and Creative Labs.
Matrox has cards with its own chipset,
and ATl offers more basic cards,
including the RADEON VE. Whatever
your budget constraints, you are sure
to find a choice that will let you enjoy
many of the benefits this newest gen-
eration of video cards has to offer. [3
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FACTCARD
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B 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.

B 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.

B 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.

®

Jampacked with
information at your
fingertips

FACTCARl)S—Facls-al you-r-ﬁngerlips 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.
PO. Box 12162

(Street Address)

— Hauppauge, NY 11788

All Payment must be in U.S.

(City)

(State)

(Zip)

Funds!
BS168
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TEST DRIVE

CHARLES D. RAKES

YOUR BATTERIES

f it's electronic or electrical and

portable, it requires batteries! What
batteries are the most economical and
the best choice for a particular applica-
tion? If we go by what the battery man-
ufacturers tells us in their advertise-
ments, we would be convinced that all
makes are equal and any make would be
just fine. Not entirely so! The most pop-
ular disposable batteries used in elec-
tronic devices are alkaline. Two players
in the battery manufacturing game pro-
duce the majority of the disposable bat-
teries consumed in the U.S. However,
new batteries are showing up daily from
across the pond with all kinds of life and
quality claims. Prices vary all over the
place with some much cheaper than the
top U.S. brands and others at, or near,
the same cost. How can we intelligently
take advantage of a less expensive bat-
tery and know that it is truly equal to, or
better than, one of the top dogs? Easy,
we’ll life test batteries from several pro-
ducers and compare the results to deter-
mine just what is the best battery for the
money.

How Do We Do That?

That’s an easy task. Place a fixed
resistive load on the battery and monitor
the voltage undil it drops to about 60%
of its initial voltage. Beyond this point,
very little life remains in an alkaline battery.

The most popular size of battery in
use today is the AA cell. One widely used
electronic item is the digital camera,
which has a healthy appetite for battery
power. I know from personal experience
that my digital camera would break me if
it were not for rechargeable batteries.
With luck, I get through 20-30 shots on
a new set of four AA batteries. If I'm
limited to using disposable batteries. 1
certainly want to use the brand that
offers the most amp-hours per dollar.
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“SEE TEXT
Fig. 1. This schematic shows how a load test is

performed on a battery. Here, a 1.5-ohm resis-
tor acts as the load.

PARTS LIST FOR THE
BASIC DISCHARGE CIRCUIT
(FIG. 1)

Test battery, voltmeter, load resistors

Load testing a battery will give a good
indication of its true value for a given
application. Batteries used to supply
power for high current demand applica-
tons like flashlights, digital cameras, and
other current-hungry devices should be
load tested at or near their operating cur-
rent level. The actual operating current
level can be checked and matched with a
fixed resistive load; however, in 1nany
applications this is not easy.

A good average resistive load for AA
batteries in high current applications is a
1.5-ohm, 5-watt resistor. (See Fig. 1.)
This load can be a single 1.5-ohm resis-
tor or ten 15-ohm, %-watt resistors in
parallel. For less power-hungry applica-
tions, a 10-ohm resistor will do for com-
paring one brand to another. Lighter
load applications may be tested with a
resistive load near the value offered by
the battery-operated device.

The resistor value is easy to deter-
mine. Measure the operating current
and plug the value into Ohm’ law for-
mula—E/I.  The resistor’s power
requirement is determined by multiply-
ing E X 1. However, for the majority of
battery comparisons, the 1.5-ohm and

Circuits From
Www.electronicswork
4\ bench.com/poptronics

the 10-ohm loads will give the raw data
necessary to determine which battery to
use in a given application.

Keeping Track Of Time

Loading the battery is the easy part
of the process; however, keeping track of
the voltage versus time can be a real
problem. A voltmeter, digital preferred,
connected across the battery will indi-
cate the voltage, but it will not give out

REFERENCE

R2

INPUT 10K
FROM
BATTERY
A
PIN 2
OPEN
COLLECTOR
12
B8

Fig. 2. Figure A shows a basic circuit using the
339 quad-comparator, which contains four inde-
pendent voltage comparators. Figure B shows
an open collector NPN transistor—this is what
lies at the output of each comparator.

PARTS LIST FOR
THE BASIC 339
COMPARATOR CIRCUIT
(FIG. 2)

IC 1 —E.M339 guad comparator 1C

R1—1{ikohm, Y-wart, 5% resistor

B2 10,0000 phin, S-watt, 5% resistor

LED1-— Light-emitting diode, any color
or size

sojuondod ‘L00Z 189010
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Fig. 3. This battery-monitoring circuit incorporates a piezo buzzer that beeps as the LED lights in
order to alert the user that the voltage has dropped below a pre-set reference.

‘PARTS LIST FOR °
.THE SINGLE BATTERY
“F % MONITOR 4%

.. (FIG. 3)

SEMICONDUCTORS e

1C1—1L.M339 guad comparator IC -~

IC2—-T804 9-volt regulator 1C .~ 7y

LED—Light-cmitting diode. any colorss
or s-tz:(:g

B

4

ADDITIONAL PARTS
MATERIALS

R1—1000-ohm, “-watt, 5% resistor
R2—0,000-0km potentiometer
51—8PST toggle swilch

PZ1—Piezo sounder, Radm‘nhack part

#273065 or 273078, or any

similar type
s Yoo
an alert when the critical discharge volt-
age occurs.

Even while life testing batteries at
the high current-discharge level, it can
take over an hour to reach the critical
discharge voltage. Keeping a constant
watch on a voltmeter(s) for an hour is
not easy, especially if an hour of constant
attention is just not possible. Here’s
where our electronic hobby gives us a
leg up on everyone else—we can design
and build our own voltage monitor.

We’ll Do It This Way

The 339 quad comparator is a very
handy little 1C that’s inexpensive, widely
available, user friendly, and just what we
need for our voltage-monitoring job.
Inside the 339 IC are four independent
voltage comparators, which are designed
to operate from a single power supply.
The output of each comparator, see Fig.
2B, is an open collector NPN transistor.
A simplified comparator circuit is shown

in Fig. 2A, with the negative input con-
necting to a reference voltage and the
positive input tied to the battery under
test.

Here’s how the comparator circuit in
Fig. 2A operates as a voltage monitor. As
long as the voltage at pin #5 is more pos-
itive than the reference voltage at pin #4,
the LED will remain dark. When the
battery voltage has barely fallen below
the reference voltage, the LED turns on
indicating the critical discharge voltage
has just occurred. Now, are we to watch
an LED in place of a meter? NO! NO!
This is only the BASIC circuit that will
be used in our full-blown monitor cir-
cuit—have some patience, please.

A Single Battery Monitor

A single battery monitoring circuit is
shown in Fig. 3. A single comparator is
used to monitor the battery voltage, just
as in our previous circuit, with the addi-
tion of a regulated reference voltage
source and an audible alert sounder. R2
sets the discharge reference voltage,
which is kept constant by the 7809 volt-
age regulator IC. The LED and the
piezo sounder remain off untl the test
battery voltage drops below the pre-set
reference voltage. At that ime, the LED
and sounder turn on.

Comparing two different brands of
batteries at a time can be easily accom-
plished by doubling the circuit in Fig. 3,
with the following exceptions. The ref-
erence pot, R2, and the 7809 regulator
IC need not be added for the second
monitor circuit. Connect the negative
input of the second comparator to pin
#4 of the comparator in Fig. 3. CAU-
TION! Connect all unused 339 inputs
to ground. If they’re left unattached, bad
things can happen to your circuit.

TEST
BATTERY| ; fa
o 1002
p
+ R3
° 220
MONITOR 1/2W
%

Fig. 4. This schematic shows a load box that can
be used to test batteries at different load cur-
rents. A three-position switch is used to choose
from 1-, .15-, and .068-.0123-amps.

PARTS LIST FOR ©
THE BATTERY LOAD BOX
'.'FIG. 4)
R1—1.5-obm, §-watt resistor
R2—10-ohm, 2-watt resistor
R3-——-22—0hm& %-watt resistor
*R4—100-0hm potentiometer
SlehrcE -position uméje -pole selector
switeH, 15-amp type”
Battery terminals, enciosure, etc. ..

o i ¢
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A load box, see Fig. 4, can make it
easier for life testing batteries at differ-
ent load currents. Three different switch
positions allow for load currents of 1-
amp, .15-amp, and .068-.0123 amps.
The actual resistor values may be select-
ed for special testing currents or load
applications. It is very important to keep
the internal resistance of the load box as
low as possible. Use large wire (#16) and
pick a selector switch that is a high-cur-
rent (15-amp), low-loss type. Two load
boxes are required when using the dual
comparator circuit.

Why not use all four of the compara-
tors in the 339 and build a quad battery
life tester> Why not, indeed? Take a
gander at the circuit in Fig. 5 and that’s
what you will see. Granted, with all of
the battery brands available, there is no
reason not to investigate as many as we
can and become better educated on what
is the best battery buy.

Each of the positive inputs of the 339
comparator connects to a battery under
discharge testing. The reference voltage
is set for all batteries for the same dis-
charge voltage level with RS. Testing
four batteries also takes four load boxes
or load resistors. Always be sure that the
electrical connections to the battery are
solid and without ohmage loss. Invest in
good metal battery holders, and if neces-
sary apply light pressure at the terminal
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Fig. 5. This is a quad-monitoring circuit that also uses the 339 IC. Four separate batteries can be
tested at once. Each battery has its own switch to control testing.

ends with a heavy-duty rubber band. It’s
an easy task to check for resistive losses
by connecting a digital voltmeter, set on
the lowest voltage range, across the bat-
tery to terminal junction and across the
closed switch contacts on the load box
while the circuit is in the discharge state.

If more than a few millivolts are pre-
sent across any of the contact junctions,
check the connections and be sure they
are clean and solid. Any large error here
can make one battery look much better
than it actually is and give it a false edge
over the other batteries.

Quad Tester

Now, let’s take a closer look at the
quad-monitoring circuit in Fig. 5 ard
see how it operates. As previously stated,
the 339% positive inputs go to the posi-
tive terminals on the test batteries. The
negative terminal of each test battery
goes to circuit ground. The output of

each comparator is connected to the
input of a NAND gate, which inverts the
low output signal to a high. This high
output turns on the LED and sends a
positive output voltage through a IN914
diode to an on/off switch. On the other
side of each of the on/off switches is a
piezo sounder that gives out an audible
tone when any one of the batteries drops
below the pre-set lower voltage limit.
The pooped-out battery can be ident-
fied by which LED is on and that corre-
sponding switch can be turned off,
silencing the sounder until the next bat-
tery failure occurs.

The electronic testing equipment is
just a part of what is needed to come to
a sound decision on which battery is the
best value. Keeping accurate track of the
discharge time of each battery is a must
for a meaningful outcome. Also if a no-
name, low cost, battery does exception-
ally well in the life test, then repeat the

PARTS LIST FOR THE
QUAD BATTERY MONITOR
(FIG. 5)

SEMICONDUCTORS

IC 1 —LM339 guad comparator IC

[C2—401 1CMOS quad NAND gate IC

HC3-—TH(W regulator IC

LED-LED“4—Light-emitting diode, any
color or size

D1-D4—1N914 silicon diode

ADDITIONAL PARTS
AND MATERIALS
R1-Rd4—1000-0hm, %-watt, 5% resistor
R5—10,())-0hm potentiometer
C1—.1-pF, veramic disc capacitor
S1-55-5PST owoil switch
PZ1-—Piezo sounder type, same type as
used in Fig. 3

test. If the results are similar, go buy the
batteries and take advantage of your
electronic expertise.

Next visit we're going to look at life
testing other types and sizes of batteries.
Also, we’ll have a pulse-timing discharge
circuit for expended life testing. So tune
in again next month same station for the
continuing battery saga. p]

Get your copy of the
CRYSTAL SET HANDBOOK

Go back te antiquity and buikd the
radios that your grandfather buiit.
Buiid the "Quaker Oats” type rig,
wind coiis that work and make it
look tike the 1920’s! Oniy $10.95
plus $4.00 for shipping and han-
dling. Claggk Inc., PO Box 12162,
Hauppauge, NY 11788. USA
Funds ONLY! USA and Canada—
no foresgn orders. Allow 6-8 weeks
for delivery. MAD1

Introducing Robotics with
Lego® 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-
nigques needed to construct strong and effi-
cient robots. Explains to the reader how robot
control programs may be simply constructed
on their PC screens. g
Detailed building in- §
structions are provided
for all the robots fea-
tured. 270 pages,
712 x 10 57 in. $19.99.
Plus $2.45 shipping
in U.S. Order from
CLAGGK Inc., P.O.
Box 12162, Hauppauge,

NY 11788 cLX1
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IT’S A TREA URE MAP

Your home could be hiding

put your money back to work?
some valuable treasure. Redeem those old bonds for cash

More than 40 vears ago, Grandma or il they qualify. exchange them for

cave you a hice bundle of Series Series HH Savings Bonds al vowr
& A jas

Savings Bonds. So vou put them in locad financial institution. To find
safe place and forgot about them But out more, call +800-4US BOND, or
theyre still around somewhere, waiting write to Savings Bonds, Parkershurg,

for you to rediscover then And even t ough 7261061328 and ask for a current values

vour old Series I Bonds are no longer earnimg chart. Begin searching your memory, then start
interest they could still be worth more than searching your house. Because old Savings
5 times their face value So why not Bonds are a treasure worth digging for

Do you have old Savings Bonds? Check out the Savings Bond Calculator at
www.savingsbonds.gov to discover their value.

N Creating a SAVIN GS
- cengfurSyavings . .BONDS

* Pre-December 1965 Series T Savings Bonds stop earing intervst ) ) o iy
at 40 years, and those purchased al Ler November 1965 stop at 30 vears. A public service of this publication
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www.wish.org

ONLY $24.95 for pages
$69.95 diskette

Not including Shipping & Handling

¥ : The 172-page Eighth Edition of the VCR

, Cross Reference contains both model
and part number cross references.
Over 7,810 new parts and 1927 new
models have been added.

Claggk Inc.

VECR CROSS REFERENCE OFFER
P.O. Box 12162

Hauppauge, New York 11788

VCR's are made in a few factories from
which hundreds of different brand names
and model numbers identify cosmetically-
changed identical and near-identical manu-

factured units. Interchangeable parts are Na",m‘ o -
very common. An exact replacement part § 5SS — — -

may be available only a few minutes away Address

from you even though the original brand- City B

name supplier is out of stock. Also, you may State Zip
be able to cannibalize scrap units at no cost.

Phone__

e Enclosed $24.95 for the ISCET VCR Cross
W lt h Reference, Eighth Edmon.' -
Enclosed $68.95 for the Idiskette containing. the
the ISCET VCR Cross Reference, ver. 7.0

Indude $5.00 for shipping Version 8 pages within
the United States. All other countries add $6.00

NEW! The Seventh Edition is contained on a
3% diskette for IBM PC AT/XT compatibles,
DOS 2.1 or higher. The disk software allows
technicians to search by manufacturer for
model numbers and description of part num-
bers. A parts editing sequence gives an on-
screen view of all substitutes for parts en-
tered. With the diskette, the technician can
update files by adding model and parts

crosses of future models. The Eighth Edition
can be printed on pages completely from
the diskette.

The ISCET VCR Cross Reference, Seventh
Edition, is on 8% X 11-in., pre-punched
pages and sells for $24.95. The 3% inch
diskette sells for $69.95 and you can view
listings from a monitor or printed page.

(surtace mai).

Indude $3.00 for shipping Version 7 disk within the
United States. All other countries add $4.00 (surface
mail)

The total antount of my order is $ _

Check enclosed—do not send cash. US funds only.
[JVisa [JMasterCard Exp.Date__ /_ _/

CardNo. .

Signature _ —

New York State residents must add
applicable lozal sales tax to total. CBO03

souodod ‘400z 48Gojo0
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Q&A
(continued from page 46)

TTL +5 volts for the external power
connection. If using a resistor as the
pull-up device and connecting it to
another voltage as shown in Fig. 7, you
can have an effecdve logic translator
from TTL to some other logic system,
as long as that system has zero volts as its
logical LOW.

You cannot connect totem pole out-
puts together, for they would fight over
control of the output if one wanted to go
HIGH and the other wanted to go
LOW. OC outputs can be connected
together with no problem at all, and this
is the normal way that you’d connect the
OC outputs of multiple 7489 RAM (ran-
dom-access memory) chips. If any one of

the transistors is turned on, the output
will go LOW and none of the other
devices can do anything about it. All
connected transistors must be off before
the output will go HIGH.

The main disadvantage of open col-
lector logic is that it is slow compared to
a totem pole output. OC logic has a
much lower frequency of operation and
slower switching speeds than the totem
pole version of the same logic.

Writing to Q&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),

+12v
Q
PULL-UP
RESISTOR
OUTPUT
(0 TO =12V)

Fig. 7. Logic levels can be shifted to CMOS lev-
els for automotive applications using an “open-
collector” output and a pull-up resistor.

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

(4) type your letter or write neatly.

Send questions to Q&A, Poptronics,
275-G Marcus Blvd., Hauppauge, NY
11788 or to gdra@gernshack.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

AMAZING SCIENCE
(continued from page 50

double-sided tape. The muld-direction-
al wheel is secured inside the U-Bracket
using a small 2.25-inch piece of %-20
threaded rod and two machine screw
nuts.

With the motors and the multidirec-
tional wheel mounted, we are ready for
the electronics. I drilled a %-inch hole in
the aluminum plate to allow wires from
the gearbox motors underneath the
robot to be brought topside. The
schematic for the electronic circuit is
shown in Fig. 9. I built the circuit on two
small prototyping boards. You can do
the same or solder the components to a

PC board.

CdS Cells

Two critical components used in this

circuit are the CdS photoresistor cells.
The CdS cells I used in this prototype
have a dark resistance close to two
megohms. In low light the resistance is
approximately 50K ohms. As the light
intensity increases, the resistance of the
CdS cell contdnues to decrease tll it
reaches light saturation at around 500
ohms.

If possible, one should measure the
resistance of a few CdS cells and select
two that are closest matched.

PIC 16F84 Microcontroller

The 16F84 microcontroller used in
this robot simulates two neurons. Each
neuron’s input is connected to a CdS
cell. The output of each neuron activates
one gearbox motor.

In the program I put in a fudge fac-
tor, or range, so that the two CdS cells
can deviate from one another in resist-

ance readings and stll be considered
equal. If the robot doesn’t travel straight
ahead when the two CdS cells are equal-
ly illuminated, you can increase the
range until it does.

Testing

For power I used four “D” cell bat-
teries. I left the full length of the leads
on the CdS cells. I pointed one CdS cell
to the left and the other to the right. To
test the robot’s function I used a flash-
light. T was able to steer the mobile plat-
form around by shining the flashlight on
the CdS cells.

Avoidance Behavior

The way the robot is wired it is
attracted to and steers toward a bright
light source. You can reverse the wiring
going to the gearboxes and create the
opposite behavior. P

IT'S NOT WORTH THE WEIGHT.

For better health and fitness,
exercise.

American Heart

© 1992, American Heart Association

Association
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GREAT BOOKS AT BUDGET PRICES

(1100 RADIO HOOKUPS
—#7-$3.00

First published in May, 1923 this
popuiar booklet went into reprint
editions nine times. It is packed with
circuits, theory, antenna installation
and tips on consumer radio receivers
that were popular in the early 1920's.
Antique radio buffs and those inquis-
itive about the early days of radio will
find this booklet an

exciting, invaluable and excellent
reference into the minds of early-day
radio listeners. Sorry, we cannot
honor the original 25-cent cover
price.
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] PRACTICAL
ELECTRONIC MODEL
RAILWAY PROJECTS
-BP3€4-$6.99

Provides a number of useful but
reasonably simple projects that
include a constant voltage
controller, automatic signals, steam
whistle sound effect, two-tone horn
sound effect, automatic chuffer,
and a full chapter that covers how
to use a computer to control a
model railway layout, including
contrcllers and signaling systems.
Helps make your model railway a
state-of-the-art system.

g

] GUIDE TO THE WORLD’S
RADIO STATIONS
-BP355-$7.99

An easy-to-read guide for the casual
listener and top notch QSL getter!
The Guide is an essential reference
work designed to steer the listener
around the ever more complex radio
bands. Listings cover world-wide
shortwave stations with a special
emphasis on international broad-
casts in English. Medium and long-
wave listings are also included for
the US, Canada, European, Middle
and Near East, and North Africa
regions.

.;CI'\E“’ i

e -\mnf :u. =

A Guide
to the World's
Radio Stations

[] 'WIRELESS &
ELECTRICAL CYCLOPEDIA
—ETT1-$4.99

A slice of history. This early
electronics catalog was issued in
1918. It consists of 176 pages that
document the early history of
electricity, radio and electronics. It
was the “bible” of the electrical
experimenter of the period. Take a
look at history and see how far we
have come. And by the way, don't
try to order any of the radio parts
and receivers shown, it's very
unlikely that it will be available.
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ELECTRONIC TECHNOLOGY TODAY INC.
P.O. BOX 240, Massapequa, NY 11762-0240

$0.01 to $5.00
$5.01 to $10.00

Name
Address

$10.01 to 20.00

City State

Zip

$20.01 to 30.00
$30.01 to 40.00

$40.01 t0 50.00
$50.01 and above

SHIPPING CHARGES IN
USA AND CANADA

SORRY No orders accepted

Number of books ordered []

outside of USA & Canada
gggg Total price of merchandise ............ $
$4:00 Shipping {(seechart) ................. $
$5.00 Subtotal .......... ... ... S
$6.00 Sales Tax (NYSonly) ................ $_
$7.00 Total Enclosed ......... $
$8.50 All payments must be in U.S. funds! £T01

B gy g S |
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| : You Must Provide this

. ! Discount Pricing

call toll free

i Source Code to Recieve

A=A Y OO L I -

fax toll free

1-800-543-4330

ronics’

*Crimping Tools
*Hand Tools

eLabor Saving
Devices

el aser Level
Products

*Magnifier Lights
*Multipurpose
Tools
*Power Tools
~*Screwdrivers

*Soldering and
Desoldering
Stations

e Soldering Irons
*Tool Cases
eTool Kits

*Wire Strippers

309U MMM

831SgoM PaINdas INO WIOIJ 1I9PI0 pUe JISIA

mcm elect

WIoD"SIHUOoX
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1-800-765-6960

1-877-626-3532

Rechargeable
Screwdriver

Handle can be
folded for pistol
grip type use.
Reversible, six
torque settings.
Accepts standard
%" hex bits,
includes two
slotted and two
Phillips type. Also
includes plug in charger

and two battery packs.

Battery can be charged i
in or out of the driver.

Overall length 10".
Order # Reg. -
22-1710 $35:95

Compression “F"
Connector Tool
*Compresses RG-6 and RG-59
Snap-N-Seal type

connectors ®*Cushion

handles for better

grip and comfort

*Overall length: 84" —
Order # Reg. -
22-3250 $29.95

Attache Tool Case

*Rugged soft case is ideal for hand tools,
soldering equipment, and hand held test
equipment *Includes two tool pallets
with 18 sewn pockets Soft rubber bottom
provides cushion and protection for

tools ®Features full-length piano hinge,
combination lock, golf grip !
handle, and tool dividers

*Qutside dimensions

are 18" (L) x 13" (W)

x 4" (D) *Color

is black

Order # Reg..
22-7065 $39:95

You can find the tools you need at MCM Electronics.
For your installation jobs, MCM carries hole cutters,
saws and drills. Don't forget our solder stations and
hand tools that will make your workbench complete.
! See how much more smoothly your project goes with
i the right tools. Visit our website for our complete

! offering or call and request free literature.

Prices effective September 1 through November 30, 2001.

CIRCLE 324 ON FREE INFORMATION CARD

Round Hole
Cutter with
Adjustable
Radius
Blades

Ideal for
installing

ceiling speakers,
recessed lighting,
or any project
requiring a
round hole to be
cut. Cuts up to a
10" round hole in
ceilings, walls,
and floors.

Cuts plywood, _
plasterboard, and — i
acrylic up to 1" thick. Features include:
Can be used with any variable speed drill.
Cutting radius is freely adjustable via
adjusting lever. Support base steadies the
drill bit while cutting and keeps the cut
perpendicular to the
surface. Transparent
cowl prevents chips
from flying into
eyes while cutting.

Order # Reg.

227385 $79.95

105 Piece Security/Standard
Screwdriver Bit Set

This complete set includes security bits
to remove tamper resistant screws found
in many of today’s popular electronics

as well as standard bits for more common
fasteners. This kit also includes a heavy
duty ratchet screwdriver with forward,
reverse, and conventional settings. The
105 piece kit contains; %", %", %7, %", %",
Ye', Y, W, %", %" slotted bits: #0, #1, #2,
#3, #4, drywall #2 Phillips bits; SD-5, 5.5,
6,7,8,9, 10, 15, 20, 25, 27, 30, 35, 40, 45,
50 star drive bits; S-0, 1, 2, 3 square drive
bits; Hex SAE X", %", %", %", %", %", %",
He', Y W, %0, Me” bits; pozi #0, #1, #2, #3,
#4 bits; Hex mm 1.5, 2,2.5.3,4,5,5.5,6,
7, 8 bits; clutch %", %.", %", 4", %" clutch
bits; T8, T10, T15, T20, T25, T27, T30, T35,
T40 security torx bits; 6, 8, 10mm torx
bits; %", %", %', %" %", %" security hex
hits; 2, 2.5, 3, 4, 5, 6mm security hex bits;
#1, 2, 3, 4 tri wing bits; 4, 6, 8, 10mm
spanner bits; 2%s" magnetic extension bit
holder; %" hex x %" dr. socket adaptor;
three setting ratchet handle;

convenient carry case.

All bits fit any %"

hex driver and

most power _
screwdrivers. g

Order # Reg.
22-3495 5}9«3’5

A Premier Farnell Company
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Touch screen control £,$140.00

Qty 1

The BEST is now Better!

ACME XRAY Main Menu
[Setup #278] QTENS T Stert

- ACME SYSTEMS
7o Touch 1"" l Operator Interface
280 =) Easy . ctio
38) = : oy e [ through gerial conne

Laser Tem
Easy Interfzce with PC/*04, 8051, 58HC11, PIC i

235 DEG @
1o

Graphic display
Touch screen
Serial communication [RS-232C)
Eprom or Flash for screen storage

Feature-rich Circuit Design Workstation Only +5VDC power required
Ultra-affordable at just $299.95 Easy to use development software
Portable Version AvailabL for $349.95 Create screens by PC paintbrush

Qur classic PB-503 the complete Proto-Board Design Workstation i newly improved. Enhancements include:
an 8-channel Logic Monitor, High & Low buffered Logic Indicators, # selectable Logic Switches. and removable
Breadboard Socket Plate. This Velcro-backed socket plate allows for greater xircuit design flexibility; order

Simple to place touch buttons software

extra to suit your needs. t} ” (} Many
Traditional instrumentation on the unit includes a continuously variable Function Generalor, triple output DC Sizes
Power Supply, along with Switches, Digital Pulsers, Potentiometers and an Audio Speaker. The highly Available
functional PB-503 is built 10 last, with an industry-best - E=
3-year warranty along with a lifetime warranty on al breadboard sockets. Own the best! Order yours today. Des i g ntec h ,n':::z ,;zm,

Engineering Co.
2001 S. Blue Island Ave. |
Chicago, IL 6050

Phone "312-243-4 7000 BRI A IR

1486 Heghiand Avenue * Unit 2

GLOBAL SPECIALTIES Cheshire, CT 06410

£.800.572.1028
INSTRUMENTS 203.272.4330 FAX

wwisglobalspecialties.con

Be an FCC LICENSED
ELECTRONICS TECHNICIAN!

ORI * ST\ 70 pass

ONE LOW PRICE
YOU GET YOUR
FCC LICENSE

| T /A .3 ; OR GET
cALL Now SRR el MONEY
FOR FREE % — S ., e BACK!

INFORMATION!

START % FCC LICENSE TRAINING
Dept. 90

h _ o
YOUR .
OWN A’A ” POD“C‘\ San Fransisco, CA 94126-2824

BUSINESS! \ ' ;
(800)932-4268 Ext. 9¢ ==

Email; fcc@commandproductions.com * Website: www.LicenseTraining.com e Fax 415-332-1901

CIRCLE 321 ON FREE INFORMATION CARD
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SCRAMBLED VIDEO

TH

SOLUTION 104/ v56-2701
..................... RESTORES LOST VIDEO

R.C. Distributing Company
P.0. Box 552 South Bend, IN 46624
T2 phone (219) 233-3053 Fax (219) 289-1566

www.rcdistributing.com

Build your OWN cable
box “test” devices! |

Why pay $100.00 or more for a “test” device
that someone else made? Make your own! i
Includes complete source code and plans
for the most commonly used cable boxes.
Unlock all of the channels on your box!

Or start your own lucrative business!

Complete source code ......ccereneee $79.95
Code for Individual boxes .......... $29.95
. v 1
S_Vol 2
fa w oAU IR

Step-by-step instructions on programming
your own DSS access card. Unlock all channels
on your own card! This is the most current
information on the market! Includes software,
plans, and hardware sources. Book & CD-ROM.

DSS Secrets Vol. 2...ccicvnccsnnnesns
/ISA ""214' -:‘,
L 1 waorl ‘,-‘ g :'.
1 O i
= e L

CABLE BOX SUPPLIERS

VISION MASTER PLUS
|W/UNIVERSAL FORMAT
STABILIZERS PICTURE
WORKS ANY SYSTEM!

“DEALERS WELCOME”
* LOW, LOW PRICING *

1-888-777-9123
1-888-675-3687

Theremin S

The PAIA Theremax uses 3 333.57'% K
the same heterodyne an~ ,L:

ciples as the original turn of 1.1
the century instrument for classic %
fone and adds features made possibie
by modern ICs. Shown with optional Jectern case.

————- FatMan Analog MIDI Synth
2302'85‘*,. A complete music synthesizer
154. 25 with all the big bottom and
< 2 phat sound that makes

2% analog famous. 20 knobs and
_controls for real-time sound

sculpting. Compatible with standard

MIDI sources like keyboards or computers.
Desktop case or rack panef available.
Check out http:/Paia.com for schemaucs,
tech details, firmware source files and more...
yntnhesizer Modules, Guitar Effects, Mixers,

EQs, Tube PreAmps, and dozens of kits for

ELECTRONIC MUSICIANS

PAIA Electronics
3200 Teakwood Lane
Edmond, OK 73013

info@paia.com
405.340.6300
fax 405.340.6378

Solar Panels

160 mW /Sun 8 Cells
200pc 2Kpc 20Kpc 200Kpc
$2.°, $1.%, $1.7", $0.%°

Battery Holders
AA Singles, and Dual Side by Side
200pc 2Kpc 20Kpc 200Kpc
$0'4Oea $0'36ea $0'34ea $0'17ea

LED’s

High Intensity HPWT-DL00
Similer to Lumex type SSL-LX30448SYC

200pc 2Kpc 20Kpc 200Kpc
$0.%°,, $0.%,, $0.°%, $0.7',

Call 1-847-612-2739

PCB
Production

Double side—12¢ per in?
Four layers—20¢ in?
Six layers—32¢ in?

UL approved
(with solder mask, Silkscreen
Three weeks)
FREE Quote for 8-12L
PCB & membrance switch

MYLYDIA INC.

Call 626-292-2686
Fax: 626-292-2689
E-mail: tj2@ix.netcom.com

SMART CARDS

Cemplete system! Frografs your ewn smart
card applicaticng i easy to use BASIC!

* Security Systems
* * Time Cards
* Emulation
i * Access Control - Fome. Auto
-1 * Robotics Programming
’s * DATA Security

Tocd Kit comes complete with:

* SmnariCard Programmer .

« Devaloper Softwzre Package
+ Use® Manuel ik printed form
* 3:8lank Smart Cards

Complete system far only $79.95

'y e acceps .
VI8a e hlistey Bard vAmericar Express

To OFder Call 1-800-773-6698 Worldwydle.Cam,
. 33523 Eigh: Mile Rd #A3-261, Livoria, M. 48152
Vi LTH | cam -

A e S

Black Feather

AVAVAVAVATVAVA'

”nn

Visit our Website
www.blkfeather.com

» 4400 S. Robinson Avenue
» Oklahoma City, OK 73109
P FAX: (405) 616-9603

P Email: blkfea@aol.com

Or call & order today:
1-405-616-0374

PIC Programmer Kits

o5* | Program up to 40
~__Jpin PICs including

| Sl
- 12C508 * Needs software (extra
3 $20) « Available assermbled or start-
ing from §16.95 for the kit.
. See: www.electronics123.com for mere infol
The PICALL programmer can aiso progam Atmel AVRs
in addition to the PICs it can program » Free soft-
ware * PICALL programmer kit at $69.95
See www.electronics123.com tor mere infol

Video Camera moduie [JEEEEEEH

CMOS Camera Moduie, Black &

White, Size: 0.63"x0.63"x0.59"H. &)

Lens: 49, F2.8. EIA 320Hx240V.

0.6" DIL Package. 5 pins. Pin 3 is 1V p-p com-
posite video (75 ohm) to monitor. $36 + $5 S&H

- - MY Add $6 for 8 triacs |
Running Lights kit o arive light butbs

8 LEDs with 10 push bution selectable pattems.
8 speed levels! 80 combinations! $16 + $5 S&H

Toll Free: 1-888-549-3749 (USA& Careada)
Tek: (330) 549-3726. Request a FREE catalog or visit us
at: www.electronics123.com for mone products.

Armrazon Electronics, Box 21 Columbiana OH 44408







