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NEW VERSION! FEATURES OF ELECTRONICS WORKBENCH VERSION 5

WHAY’'S NEW
Electronics Workbench Version 5 with analog, digital and

mixed A/D SPICE simulation, a full suite of analyses and over
4,000 devices. Still the standard for power and ease of use. ey L ONERTS
Now ten times faster. Still the same low price.

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

High-End Fealwres

TRUE MIXED ANALOG/DIGITAL YES
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ON-SCREEN .GRAPHS YES

ANALOG COMPONENTS OVER 100

DIGITAL COMPONENTS OVER 200

DEVICE MODELS OVER 4,000

MONEY-BACK GUARANTEE 30-DAY

TECHNICAL SUPPORT ‘ FREE

Powerful Analyses

DC OPERATING POINT YES

AC FREQUENCY YES

TRANSIENT YES

FOURIER YES .
Electronics
DISTORTION YES

’ A ] ®
30-DAY MONEY-BACK GUARANTEE W

VERSION 5.0 FOR WINDOWS 95/NT/3.1. orkbe C
Upgrades from previous versions $79. l l

VERSION 5

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #0468,
L North Tonawanda, New York 14120-2060/ Telephone 416-977-5550
CJ - M TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U.S. DOLLARS AND VALID ONLY IN THE
INTERACTIVE UNITED STATES AND CANADA. ALL ORDERS SUBJECT TO $15 SHIPFING AND HANDLING CHARGE

Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe:71333,3435/BBS: 416-977-3540/ E-mail-ewb@interactiv.com
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Find out who's telling the truth with this Galvanic Skin Resistance Build 2

monitor. Just prass two fingers on the Detector’s “electrodes” and Lie Detector

Find sut who's (2lling the tulh,

you're all set. It's great for parties or even classrooms. The Lie
Detector can also be used as a biofeedback device by providing
you with a visual and audible indication of how your skin’s resis-
tance is changing— Skip Campisi

CONSTRUCTION

42 Build a High-Efficiency Lighting System
Tired of high lighting bills2 Quit wasting electricity on lights that
don’t work as efficiently as they could; here’s a better option. With
this system you'll save 90 percent on your monthly lighting bill—
these are substantial savings you'll notice right away. Build these
units for both home and office lights and save at both locations—
Stephen R. Rosenberg

FEATURES

39 Recharging Electric-Vehicle Batteries

Electric vehicles have finally hit the streets, but just how far can you
travel in them before they run out of battery power? Joinus for a
look at the methods and systems being put in place to ensure EVs
get you to and from your destinations—Bill Siuru

45 All About Amateur Communications Modes
The technology used by radio amateurs has certainly improved
over the years; we've really come a long way. Here's a historical
exploration of the many communications methods used by hams,
past and present. From Morse code to computers, it’s all right
here—Karl T. Thurber, Jr.
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TraxMaker

A Virtual Environment For
Growing Printed Circuit Boards

_ L )

“Finally, a low cost, easy to use, professional quality, PCB design tool”

TraxMaker is a Printed Circuit Board (PCB) layout program that supports multiple layers along with full auto placement
of components and autorouting of tracks. TraxMaker makes good design practice easy, according to user definable
“Design Rules”. It has a familiar, easy to learn Windows interface. TraxMaker is a truly cost effective package which is
sure to handle your most demanding PCB design tasks. TraxMaker can be used as a standalone product or with
compatible schematic capture products. When used in conjunction with CircuitMaker, TraxMaker completes a powerful

beginning to end circuit design system.

72 TraxMaker - [C:\TMaker20\Demo.PCB]
s e e U , larx TraxMaker Features
Pi 3 < p ] 4 i .
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Seon planes, top and bottom overlays, and
ey ” V0000000000000 00%
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sqile)e e i . hbhd P £
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. ‘ Call Now to Order or
FREE Functional Demo Request Additional Information
Product literature and a free functional TraxMaker demo are

available on the Internet at http://www.microcode.com, on
CompuServe (GO MICROCODE) and on America Online = e
)

by doing a file search for TraxMaker

= o (:J;l

MicroCode Engineering Inc .« 573 West 1830 North Suite 4 Orem UT 84057-2030 USA * Phone 801-226-4470 Fax 801-226-6532 ¢ Internet http://www.microcode.com
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EARN YOUR

B.S. D'EGREE
COMPOETERS

By Studying at Home

Grantham College of Engineering,
now in our 46ih year, is highly experi-
enced in “distance education”— teaching
by correspondence —through printed
materials, computer materials, fax,
modem, and phone.

No commuting to class. Study at
your own pace, while continuing on your
present job. Learn from easy-to-
understand but complete and thorough
lesson materials, with additional help
from our instructors.

Grantham offers three separate distance-
education programs, leading to the follow-
ing accredited degrees;

(1) The B.S_E.T. with Major Emphasis in
Electronics.

(2) The B.S.E.T. with Major Emphasis in
Computers.

(3) The B.S.C.S. — the Bachelor of Sci-
ence in Computer Science.

An important part of being pre-
pared to move up is holding the right
college degree, and the absolutely neces-
sary part is knowing your field.
Grantham can help you both ways—to
learn more and to earn your degree in
the process.

Write or phone for our free catalog.
Toll free, 1-800-955-2527, or see
mailing address below.

°

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering
Grantham College Road

Slidell, LA 70460

Editorial

Truthfully Speaking

They have been around for years and used in thousands of police
investigations. But even in this decade of high-profile criminal cases,
lie detectors, or polygraphs, are still not admissible as evidence in
most courts.

Why is that?

The answer lies (no pun intended) in how professional lie detectors
work. They are called “polygraphs” because they measure various
biological factors—such as heart and respiratory rate, and Galvanic
Skin Resistance (GSR)—to determine when someone’s “fibbing.” The
idea behind taking those measurements is that people supposedly get
nervous when they lie; as a result their readings should change
accordingly.

However, it might not work that way in the real world. Let’s face it,
everyone’s different. Even if you begin with a solid baseline reading of
a relaxed subject to use as a reference point for changing conditions,
it's impossible to tell whether that person is lying or just going through
some kind of biological fluctuations peculiar to him or her.

Does that mean polygraphs don’t work? Or that they only work some-
times on some people? Well, we decided to let you try to figure out for
yourselves the answers to these questions this month by presenting
our own Lie Detector.

Of course, building a complete polygraph is impractical for most.
That's why’our Lie Detector works by monitoring just one of the fac-
tors | mentioned earlier: a subject’s changing skin resistance.

Once you build the unit, you can gather your friends and have some
fun trying to figure out who's telling the truth or not. Or, perhaps you’'d
just like to practice varying your skin resistance by using the Lie
Detector as a biofeedback device. Either way, we're sure you'll enjoy
experimenting with GSR. The story begins on page 31.

Dan Karagiannis
Editor

AmericanRadicHistepns.Com



Your Ultimate Source
For Electronic Components

Internet Access...

e 24 hours-a-day, seven days-a-week
e Online ordering & stock status
e Fast, efficient parts search
e No minimum order

#1 for Availability of Product
#1 for On-Time Delivery
#1 for Overall Performance

Same-Day Shipment on orders entered by 5:00 pm central time!
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A Call To Our Readers

POPULAR ELECTRONICS
NEEDS YOU

Are you looking for a challenging
and rewarding change of career? If
you are a Popular Electronics reader,
and live in the Long Island area, we
might have just the position for you to
take on.

We're looking for someone with a
background in electronics, as well as
excellent communication skills, to fill
our current opening for an Associate
Editor. Why not put your love of elec-
tronics to work for you?

This is an on-the-site, permanent
position; no freelancers or telecom-
muters will be considered. If you're
interested, send a resume and cover
letter with salary requirements to:

Dan Karagiannis

Editor

Popular Electronics
500 Bi-County Blvd.
Farmingdale, NY 11735

We offer an attractive health- and
dental-care package, and are an
equal-opportunity employer.

If you'd like to be a part of the mag-
azine that's brought you the best in
electronics for years, we want to hear

from you.

—Editor

WHERE ARE ALL THE
CORRECTIONS?

I've been reading Popular

Electronics for about five years now,
and have buiit several of the projects
that you published. However, | have a
question: | haven't noticed any correc-
tions in your Lefters column for a
while; have you stopped publishing
them?

Also, are you planning on posting
corrections to your Web site so we can
access them quicker? The reason I'm
asking is I've built things in the past,
had them not work, and then found a
correction a couple of months later
that explains whatever problems i
encountered.

Thanks in advance for any answer
you can give me.

And keep up the good work.
L.B.
Los Angeles, CA

Thank you for writing. The reason
you haven’t been seeing corrections
recently is there haven't been any.
Because this is a technical magazine
we make every effort possible to
ensure the projects published will work
as published.

However, sometimes errors in art-
work or text are missed, and in the
past we have had to wait to bring them
to the attention of our readers due to
editorial lead time. For example, if an
error is caught when a magazine hits
the stands, we've already completed
the following issue by that time.

But we have been planning and
preparing to implement one of the sug-
gestions you made. In addition to dis-
cussion forums that we will be adding
to our Web site, you'll also be able to
read online corrections before they are
printed in this column of the magazine.
That could save a month or more of
aggravation if a particular circuit isn’t
working properly.

Hope this answers your questions.
—Editor

HAVES & NEEDS

| have subscribed to Popular

- KEEP INTOUCH
Now thers are more ways than ever o
contact us at Popular Electronics.
Y¥ou cén'writa 1o
Lefters
Popular Electronics
500 Bi-County Blvd.

. Farmingdale, NY 11735
*Or you G&n send e-mail fo;
peeditori@gemsback.com

wand don't forget to visit to-our Web site at:
hittp ey gemsback.com

RS
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Raciclic

Electronics for two years. | would like
to find out where | might be able to get
the tuning and band-spread knobs for
a Hallicrafter S53 receiver. (The tuning
and band-spread knobs are both
identical.)

| am willing to pay for these items,
and | will also cover any shipping
costs.

Thank you.
ALBERT C. ANDERSON
5258 Cordelia Ave.
Baltimore, MD 21215-5023

Several years ago, | got involved in
electric-flight, radio-controlled, model
aircraft. The first plane | built was
involved in a don't-bother-to-fix-it-type
of crash.

Now, the only salvageable items
from the wreck were the plane's two
servos, although | have been trying to

fix the electronic speed control, which

is an integrated receiver/speed control
that cost me about $200.

Crashes are not uncommon, and |
can’t afford to keep replacing the inte-
grated unit. What I'm looking for are
plans for building a separate speed
control.

| could buy stand-alone receivers
for a relatively cheap $70 per crash.
I'm also pretty sure that | could build
the simple speed controls for pennies
each.

Does anyone out there have any
ideas?

Any assistance from the readers of
Popular Electronics wouid be greatly
appreciated!

MIKE CRISWELL
2810 Florence Street
Hopkinsville, KY 42240

I am trying to locate an operator’s
manual for an Eico VOM that | have.
The only information | have is its
model number, which is 565.

Thanks in advance for any help that
you or the readers of your fine maga-
zine can give me.

LARRY COOK
362 East South Street
Richland Center, Wi 53581-2721 @
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Announcing mentalMAXTM

The First All-In-One Circuit Design Software Package!
Only $549!

SupePLB-—LASUPERPCB\EXAMPLE 1.5PC
Fle Edt View Stvle Sehup Process Auwx Utiie: Hep

o)

Complete Schematic Entry Software
mentalMAX includes the easy-to-use, powerful SuperCAD sche-
matic entry software. SuperCAD comes with nearly 1800 parts in-
cluding most TTL and CMOS logic, opamps, discrete symbols, and
others—plus you can easily add custom symbols.

Because of our association with McGraw-Hill in producing the En-
cyclopedia of Electronic Circuits CD ROM (available separately
for $99), the SuperCAD schematic editor is fast becoming a stan-
dard for schematic entry. The Encyciopedia includes 1000
SuperCAD schematics in 142 different categories (audio, radio, etc)
that can be used as a starting point for designs.

Mixed Mode SPICE Simulator

For simulating purely analog circuits or circuits with some digital
components, mentaMAX includes mentalSPICE. This simulator is
based on the Berkeley SPICE 3F5 simulator and allows you to do
timing analysis, frequency analysis, DC curve analysis and others.
It comes with over 350 semiconductor and 250 IC models. Signals
can be introduced into a circuit using a virtual function generator,
and the resulting waveforms can be viewed in the Oscilloscope
window.

Digital Simulator

For heavy-duty analysis of computer interfaces, timers, state ma-
chines, controllers, and others, mentalMAX provides the digital
simulator SuperSIM. This comes with 150 common TTL and CMOS
models. You can stimulate circuits with a built-in virtual pattern
generator and view results in a logic analyzer window. You can
also single-step a circuit and monitor its progress using virtual LEDs
and displays.

Circuit Board Layout Software

mentalMAX comes with the popular SuperPCB program for do-
ing layouts on printed circuit boards up to 32” x 32”. SuperPCB
features 1 mil (.001”) resolution, 2 signal layers, silk-screen, paste
and solder mask layers. It includes industry-standard Gerber and
Excellon outputs, and you can also print your artwork on laser and
other printers. SuperPCB comes with 150 package parts for both
through-hole and surface-mount devices; you can add your own
parts.

In many cases SuperPCB can autematically build a circuit board
from just a SuperCAD schematic input, using the built-in autorouter
and auto-placement tools. You can also layout or edit circuit board
artwork using SuperPCB’s intuitive, easy to learn editing features.

Buy With Confidence

Our products come with a 30-day money-back guarantee and free,
unlimited technical support.

Free Functional Demo

You can obtain a free demo from the Internet at
http://www.mentala.com, or give us a call.

Call now for morz information or
to order

800-794-2141
s

Mental Automation Inc. « 5415 136th Place SE « Bellevue WA 98006 + Phone (206) 641-2141 « Fax (206) 649-0767
CIRCLE 174 ON FREE INFORMATION CARD
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HEATHKIT

CAMCORDER

SERVICING COURSE

If you’re interested in learning how to service camcorders,
this servicing course is the way to go.

amcorders are everywhere
‘ these days. Anybody can

now buy what is essentially a
hand-held TV studio, and instantly
become an amateur movie pro-
ducer/director.

Camcorders come in many fla-
vors. With features such as autofo-
cus and automatic light compen-
sation, camcorders make it easy to
point and shoot—anybody can do
it. and the results can be impressive.

Yes, camcorders are very easy
to use, but the technology that
makes them so easy to use also
makes them quite fragile. And
when you have lots of people car-
rying around these fragile devices,
many of them are bound to fall
from high places. get soaked in a
thunderstorm, and otherwise suc-
cumb to an unexpected demise. In
other words, lots of camcorders
end up needing servicing of some
kind, whether it be to repair a
smashed lens, or just clean the
heads after many hours of use.

All these camcorders in need of
servicing are a veritable gold mine
for anyone who can repair them.
The problem is that while anybody
can use a camcorder only highly
trained individuals should attempt
servicing them. When untrained
people fry fo service camcorders,
they run the risk of causing more
problems than they could fix.

Even somebody who’'s familiar

with VCRs should not mislead them-
selves info thinking that camcorders
and VCRs are the same. Yes, many
of the components found in a VCR
are also found in a camcorder. The
belts, gears, motors, pulleys, springs,
and circuit boards are all there. But
many familiar parts, such as the
tuner section of a VCR, are missing
from a camcorder. That doesn’t
present a problem to those familiar
with VCRs, but the presence of
things like an autofocus lens and
CCD (charge coupled device) can
present problems.

A camcorder is essentially a VCR
minus the tuner, but with an autofo-
cus camera added. Advanced
camcorders also have additional
features thrown in such as image-
stabilization circuitry and color view-
finders, so a camcorder really is a
whole different animal than a VCR.

With all of the potential prob-

lems that can arise with cam-

corders, and all of the general
maintenance they require, it makes
good sense for those involved in
electronics repair to familiarize
themselves with camcorders. Then
they can tap into the “well” of bro-
ken and in-need-of-service cam-
corders and start making some
good money. Camcorder servicing
is also a good career opportunity. It
is a career that is sure to have years
and years of job security.

There are many ways you can

AmericanRadioHistorv.Com

learn about camcorder servicing.
You can take a formal course at an
electronics school, get a job as an
apprentice with someone who
already services them, or you can
wing it by gathering together a
camcorder in need of servicing,
the necessary replacement parts
and tools, and all of the required
documentation. Or you could take
the easy way out with Heathkit's
Camcorder Servicing Course,
which teaches you all about basic
camcorder maintenance, and how
to perform various repairs. All materi-
als in this course are of the highest
quality. Documentation is clearly
written and error-free—that goes a
long way to understanding how
anything works.

The Camcorder Course. The Heath-
kit Camcorder Servicing Course
comes with everything you need to
perform basic camcorder mainte-
nance. But the heart of the course is
the camcorder included with it. The
camcorder is a full-size RCA VHS-HQ
unit. While this unit is admittedly
bulkier and heavier than most on
the market, and is certainly not the
one you would want to take on
vacation with you, the full-size unit is
easier to service than compact
units. That makes it the perfect
choice for a course in which you are
required to open up the unit and
service and replace various parts.



TECHNOLOGY UPDATE

World's qmetest and most
effective air purification system
finally available to the public!

Breakthrough air purification system uses negative ions to actively remove
contaminants better than any other filter and operate in total silence.

by Vicky S. Hindelang

o you have a problem with the air in
your home? Is it musty and stale? Do

you sneeze the second you walk in the

door? Are you bothered
by tobacco smoke, dust,
dander or odors? Trust
me...you are not alone.
But, because you
don’t want a bulky,
noisy air filter, you just
live with the problem.
A remarkable new
product is now avail- ||l
able that ends this com- | afer 168
promise: Clearveil 250's | hours of use,
compact design rids | the Clearveil
your home of airborne | filter (8) has
contaminants and oper- | collected

ates in total silence. much more
t dust than the
Proven technology. | ., filter (4).

Clearveil 250, a fanless

LEARVEIL ADVANTAGE

B No noise. Because it
doesn't rely on a fan, Clear-
veil operates in perfect
silence 24 hours a day.

B No misses. Because
it doesn't draw air through
a filter, Clearveil catches
minute particles of dust
that even HEPA filters miss.

B No mess. Clearveil
uses a positively-charged
collection sheet to draw
the necative ions back into
the uni- once they have
collect2d dust.

electronic air purifier, uses Clearveil releases
patented microprocessor- negative iors.

controlled ionization and

including High Efficiency Then a
Particulate Arresting (HEPA) 3 collection
filters. Clearveil is Japan’s plate with a
market leader in air purifi- positive charge
cation devices, selling over attracts those
350,000 units since 1988. negatively-

The best method. In the

considered to be the most

charged units,
g removing them from
past, the HEPA filter was your air and hcme.

. The negative ions combine
collection technology for with positively-charged
contaminate removal. This dust particles and
method has been proven form a negatively-
superior to other air filters, | charged unit.

=

| homes or office buildings.

effective air purification method. But the tech-
nology behind Clearveil is significantly more
advanced. Scientific studies have shown

Clearveil to be more effec-
tive in capturing a higher
percentage of even the
smallest contaminants.

HEPA filters have a cer-
tain level of permeability
because they must allow air
to pass through them. This
means that small dust par-
ticles including bacteria,
viruses, smog and tobacco
smoke are also free to pass.
But Clearveil’s non-per-
meable sheet doesn’t allow
those particles to escape.
This makes a big difference
to anyone concerned with
pure, pollutant-free air.

Energy efficient. Because
Clearveil is so unobtrusive
you will want to run it all
day long. And since it only
uses about four watts of
electricity, you can! One
Clearveil unit, run-
Py "\ ning 24 hours a day,
& will only cost about
| $4 a year! Just one
« Clearveil unit will
&/ purify a 250-square-
foot area. Additional
units can be purchased to
purify the air in larger

=sbnericanRadioHiston.Com

‘ The success of Clearveil....is directly
attributed to the design of a sleek, silent
unit that removes smoke, microbacteria,

dust and viruses while replenishing negative

ions to levels found in clean, mountain air.”

—Gary Jones, Marketing Director, Clearveil Corp.
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You'll feel healthler. rpy fiiters are rated
Negative ions do more
than just remove the
harmful contaminants
from the air that you
breathe. They can
actually improve your
environment, making
it healthier and more ©f smaller particles.
envigorating. Studies Clearveil's superior
have shown these ions collection system will
can help increase alert- remove particles as
ness and ease tension.  small as .001 micron.

Risk-free. Clearveil is

backed by Comtrad’s exclusive risk-free
home trial. Try it, and if you're not totally sat-
isfied, return it within 90 days for a full refund,
“No Questions Asked.” It also comes with a
one-year manu‘acturer’s limited warranty.

to remove contami-
nants as small as

.3 micron. But many
contaminants, includ-
ing dander, smoke
and viruses, consist

Three easy payments. We're 5o sure
you'll love what Clearveil does for your
environment that for a limited time we’re

] offering it at the spe-
cial introductory price
of $199. And for credit
card customers you can
get the Clearveil for
three monthly pay-
ments of $67. We guar-
antee that you'll notice
a difference in the air
you breathe and that
Clearveil will operate
in total silence. If you

Clearveil isso com-  don’t agree, return it

pact you can pui it for a full refund, “No

anyohere Questions Asked.”
Clearveil 250. .. ............ ... $199 $16 S&H
Credit card customers: Three payments of $67
Replacement sheets (12) . ... .. $20 32 S&H

For optimum results, repiace the sheet once a month.

Please mention promotional code 894-PL-10227.

For fastest service call toll-free 24 hours a day

800-236-61 39
) =

To order by mail, send check or money order for the total
amount including S&H. To charge it to your credit card,
enclose your accouut number and expiration date.

Virginia residents only—please add 4.5% sales tax.

comtrad

2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113
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You also have the added conve-
nience of being able to use stan-
dard VHS tapes that are—figurc-
tively—a dime a dozen these days.
(Note, however, that Heathkit, RCA,
and Popular Electronics magazine
all recommend that you don’t ever
use cheap no-name tapes in any
deck, or you're asking for trouble.)

While the RCA camcorder uses
full-size VHS cassettes, and is con-
sidered large by today’s standards,
it is by no means as large or as
heavy as the first full-size units were.
And even though the full-size VHS
format is now considered some-
what outdated for a camcorder,
this unit is loaded with features that
didn’t exist when camcorders first
came out. This results in beautiful
video recordings, whether they are
made indoors or out, or in brightly
or dimly lit iocations. While the cam-
corder records audio in mono-only,
this is more than sufficient for the
bulk of home video recording and
sufficient for the servicing course.

The RCA camcorder also in-
cludes many frills that you might
not expect to see in a full-size unit.
Among them are 1-lux low-light
recording, which means that you
will rarely need auxiliary lighting to
record a scene. Even with the lights
dimmed to a cozy level for chatting
with company, the 1-lux camcorder
can produce good results, A 12x
power zoom quickly brings you
closer to or farther from the action.
The unit also includes a built-in 2-
line/2-page fitler so you can add
captions to your home videos.

The camcorder comes with an
AC charger, one battery pack
good for about an hour's use, a
lens cover, a shoulder strap, and a
cable for connecting the unit to a
TV. However, a full line of optional
accessories for the camcorder, such
as extra-capacity battery packs,
AC/DC chargers, hard and soft
cases, an automobile power cord,
and add-on lighting is available
from RCA. An accessory hot shoe is
located on the top of the cam-
corder for connecting things such
as auxiliary lights.

The camcorder has quick-
response infrared autofocus. This is

much more effective and faster to
react than sonar-type autofocus sys-
tems. Simply put, whatever you're
recording stays in focus. For fimes
when the autofocus might not work,
such as when shooting through
glass, the autofocus can be turned
off and you can focus manually.

A feature called PROedit makes
for smooth transitions between
starts and stops and at points of
dubbing. This feature is made possi-
ble by the flying erase head con-
tained within the camcorder. The
flying erase head is a nice thing to
have because home videos are
usually the result of many starts,
stops, and dubs. An unedited home
video is often more boring than the
worst B-movie, and an edited video
with lots of “junk” visible between
edits isn’t much better.

The camcorder includes many
features that help you make great
video. But the point behind the
course is servicing, so let’s see how
the course teaches that,

Servicing the Camcorder. Plenty of
documentation is included with
the Camcorder Servicing Course.
Besides the manual for the course
supplied by Heathkit, which covers
all of the experiments and activities
pertaining to the course, a cam-
corder textbook is also thrown in
that describes the general mainte-
nance and repair of camcorders. In
addition, the RCA service manual
for the particular camcorder is also
included. This is the same service
manual that an authorized RCA
repair shop would use. The manual
covers all mechanical and electri-
cal operation of the camcorder,
and offers tips on troubleshooting, as
well. We know that factory service
manuals often cost hundreds of dol-
lars by themselves—ridiculous but
frue.

Two prerecorded tapes and one
blank one come with the course.
One of the prerecorded tapes, the
Heathkit test-pattern tape, provides
you with all the test patterns you
need for testing and adjusting any
VHS equipment. The other prere-
corded tape teaches you how to
do surface-mount soldering repairs,
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which is absolutely necessary inside
the cramped housing of a cam-
corder. The blank tape, of course, is
for recording things on with the
camcorder.

Also included with the course is
a clear plastic VCR tape simulator
that lets you observe how a VCR is
operating without having an actu-
al tape installed. This lets you see
mechanisms that would normally
be blocked by an actual tape, and
also prevents a good tape from
being ruined by a malfunctioning
camcorder. Of course the VHS cas-
sette simulator can be used fo trou-
bleshoot any VHS player/recorder.

The course includes all of the
common hand tools you need to
service a camcorder. These are
screwdrivers, pliers, cutters, and sol-
dering tools including a soldering
iron. The only things you’ll have to
supply to get the most out of the
course are a multimeter and an
oscilloscope. You do, of course,
need a TV set in order to view the
recordings you make. You can play
back tapes in the camcorder and
watch them in its black-and-white
viewfinder, but you can’t see
enough detail, color or otherwise,
to know whether servicing is
required. So you have to supply a
TV set, as well, but most people
should have no trouble locating a
color TV—they are quite common
these days!

All of the basic maintenance
supplies, such as cleaners and lubri-
cants, are supplied with the course.
These include video-head cleaner,
lintless swabs, chamois wands,
grease, and rubber revitalizer. Sur-
prisingly, these supplies are all you
need to service most of the cam-
corders you'll see. That’s because,
more often than notf, all a cam-
corder needs to get it working again
is a good cleaning and lubrication
of its moving parts. And sometimes
all a slipping belt or tire needs is a
quick application of rubber revitaliz-
er. which both cleans the rubber
and makes it "grippy” again.

Material is included in the
course to familiarize oneself with
VHS tapes and how they operate.

(Continued on page 16)



Reaction Tune

Connect the SCOUT with your AOR ARZ2/700*

The Scout, with its revolutionary Reaction Tune feature, can tune the AOR Model AR2700
to the frequency it captures in less than one second. No more scanning through an entire
band of frequencies, hoping to find that one elusive unknown signal. The Scout will lock
onto and capture into memory all nearfield frequencies, up to 400, while simultaneously
tuning the AR2700 to the recorded frequency. Take it along to a sporting event, amusement
park, shopping mall, or downtown, and start building your own frequency database. See
below for list of other compatible Scout Reaction Tune receivers.

é Automatically tunes the AR2700 to the frequency captured
sl Takes guess work out of scanning for active frequencies
ld Records and saves up to 400 frequencies in memory
& Records up to 255 hits on each frequency in memory
ﬁ Interface to a PC for frequency download using the optional Optolinx PC Interface
Dlatmctlve beeps indicate frequency hits, pager style vibrator for discreet recording
Automatic EL backlight for night operation
=6 segment RF signal strength bargraph
Frequencies are automatically saved when unit is turned off
10MHz&d1 4GHz Frequency Range
\Iso Reaction Tunes: AOR AR8000
ICOM R7000, R7100, and R9000. Radio
Shack Pro 2005/2006 (OS456 installed)
and Radio Shack Pro 2035/2042 (OS535
installed)

*Modification to AR2700
required for Reaction tune.
Instructions included in
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Producr
Canon ES6000 Camcorder

y any standard, Canon’'s ES6000

is a handful. The new camcorder
combines all the advanced features
introduced in earlier models into a single
high-end, Hi8-format bundle.

Those advanced features include
Canon’s unique Eye Control technolo-
gy for focusing and camcorder opera-
tion, and the recently introduced Auto
Editing Function for in-camera assem-
bly editing and VCR dubbing. Besides
these, there’s Canon’s Optical Image
Stabilization—by which the gyroscopic
lens itself corrects for operator move-
ment, rather than depend on electron-
ic signal processing.

Consequently, there’s a lot to learn
about the ES6000, and the compre-
hensive instruction manual is must-
reading. As you'd expect, there’s an
Easy Recording mode for point-and-
shoot-type movie-making. But for all its
automation, this camcorder also offers
the manual controls that advanced
videographers demand.

FEATURES

The most unusual function in the
ES-6000 is Eye Control, a system
unigue to Canon for either focusing the
lens, or for hands-free operation of the
camcorder’s controls. It actually focus-

Thanks 10 Canon’s Eve Control system, using the ES6000 camcorder couldn’t be simpler. Combine
that with its other great features, like buili-in optical image stabilizing, and you have a superior

12 camcorder.

es your subject or activates camcorder
functions by tracking the movement of
your eye in the color viewfinder.

Fig. 1. As this vectorscope photo shows, the
ES6000’s phase is right on target while its chro-
ma—at the rim of the scope, above the cross-
hairs—is slightly oversaturated.

How so? In the Eye Control Focus
mode, two beams of infrared light
detect the position of your pupil, and
transmit the data regarding direction
and speed to the lens-focusing motor.
Operation is similar in the Eye Control
Switch mode: You eyeball a function
on the Menu displayed at the edges of
the viewfinder, and it's activated.

Canon says the IR beams are
harmless. The system works with eyes

canon
e u "
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BY STEPHEN A, BOOTH

of virtually any color or shape, through
prescription glasses or contact lens-
es—anything but opaque or reflective
lenses. A simple set-up process cali-
brates the system to your eyes. There
are memories for two settings—either
for different individuals, or, for an indi-
vidual who might sometimes wear eye-
glasses. After this, it's set—but a
“Guest” mode enables the Eye Control
to be recalibrated for other users.

Eye-controlled switching is an alter-
native to the focus mode. In this mode,
the ES6000 reverts to conventional,
centered autofocusing. In either case,
the main benefit of eye-control is steady
videos because generally, there’s less
need to move the camcorder.

For example, with eye-controlled
effects your hands don't have to fumble
for tiny buttons. With eye-control focus
you won't have to move the camcorder
much to keep moving subjects sharp—
and operator-shake does become
magnified at extreme telephoto lens
settings. That operator-shake is further
minimized by the image-stabilization
technology built into the ES6000, a
particularly useful feature given this Hi8
camcorder’s extreme 20X and 40X
telephoto magnifications.

The other useful technology built
into the ES6000 is its Auto Editing
Function. Like similar systems, such
as the Random Assembly Edit in
JVC’s camcorders, an on-board mem-
ory lets you edit your camcorder tapes
for dubbing to a VCR.

With the ES6000, you can select
and, if you wish, rearrange up to eight
segments of any length, and\the cam-
corder remembers the sequence. When
you're ready to dub, the ES6000 has an
infrared transmitter that controls the
recording and transport function of any
VCR you connect for copying. Because
the camcorder includes RC Time Code,
your editing can be accurate to the
frame.

TEST RESULTS

The ES6000 underwent the usual
battery of electrical exams at the Ad-
vanced Product Evaluation Laboratory



TECHNOLOGY UPDATE

New breakthrough
clones TV signals
and sends them

to any other TV in

your home

Recoton’s new development duplicates
cable, TV, VCR and satellite signals and
transmits them. .. without any wires!

by Charles Anton

oday, television choices
I are virtually unlimit-

ed. Between cable,
satellite TV, videos and
network programming,
it’s almost a full-time job
trying to keep up with all
the alternatives. And it promises to
get more complicated in the future.
Breakthroughs in fiber optic technology will
bring over 500 channels into your home.

Home broadcasting breakthrough. The
problem with all this technology is the ex-
pense required to maintain your system and
keep it up-to-date. Now, a wireless video broad-
casting system from
Recoton gives you the
power to utilize this
technology without the
hassle and expense of p
re-wiring your entire
home.

Today, Recoton in-
troduces the next gen-
eration in wireless
broadcasting. The wire-
less video broadcaster
transmits (re-broad-
casts) cable, TV, VCR or
satellite programs to
any other TV in your
home...wirelessly!

a fecurity capuya.

Wave of the future.
Never drag your VCR
from room to room
again: Recoton’s wire-
less video broadcasting
system transmits video
or TV signals to any
other TV in your home.

Because the system
is totally wireless, you
won’t have to worry
about running miles of
wires. Besides, who
wants to install cable in
every room of their
home? With Recoton’s
wireless video broad-
casting system, you

Wireless Video Breakthrough...

T Broadcast cable channels, even
miinm charnels, to other TVs in your
home that are not wired for cable

m fraas it siynals fron one VOR

10 any roam, cven if someone is waltching
1V in the room *hat the VCR is in.

Satellite programs REYILIETIA T
programs thraughout your home without
stringing miles of cable cverywhe

BETRIITERY Vicar home videos as vou

ilm them or unt yonr camcorder into

If the main T'Vs
hooked up to ar antenna, vou can broad-
cast its clenrsignal to all the others,

Recoton’s v deo broadcasting system
clones the accessories (cable, satellite,
VCR. etc.) of one TV and broadcasts it to
any other TV i your home...without wires!

won’t have to. You can even
watch one program on your main
TV while someone else watches
something different on another
TV. It's just like having a per-
sonal broadcasting system in your
home—and it’s legal in every state.

Hi-tech home broadcast. Recently, the
Federal Comnuunications Commission allocated a
band of radio frequencies specifically for wire-
less, in-home product applications. Recoton
took advantage of the FCC ruling by creating
and introducing wireless equipment that can
transmit within the prescribed frequency over
distances of up to 150 feet.

One transmitter, un-
limited receivers.
One transmitter will
operate an unlimited
number of receivers.
This means that a
transmitter in the den
can send signals to a
TV in the living room,
kitchen, bedroom and
anywhere else you
may have a TV. Reco-
ton puts your favorite
programs where you
want them most.
Unlimited choices.
Since the broadcasting
system uses the latest
in 900 MHz frequency
signals, there is no
time-consuming or
complicated wiring.
The receiver can be
easily moved from one
television to another.
The transmitter will
also broadcast to mul-
tiple receivers, so you
can watch the same
program on muitiple
TVs simultaneously.
The transmitter con-
nects to the source TV;
the receivers simply
connect to the others.
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Network in family room

Satellite in bedroom

VCR in guest room

Exclusive factory-direct offer. With this
breakthrough in home video broadcasting tech-
nology, you can have the convenience of your
own personal wire-
less broadcasting
system for a frac- ||
tion of the cost of 1
owning your Gwn ¥
TV station. For a 3
limited time only,
we are offering \
Recoton’s wireless 5 l

ADD A TV TOWER?

Buying your own
TV tower would
cost you about
$3.5 mlliion. The
video broadcast-
ing system is

video broadcasting like buying your
N own Tv station,
system (one trans- :

. but without the
mitter and one re- B
ceiver) for the low UL

just $99, the

price of $99. You
can order addition-
al receivers for oth-
er TVs for just $59
each

Risk-free offer.
The wireless video
broadcasting sys-
tem by Recoton
is backed by Com-
trad’s exclusive
risk-free home trial. Try it, and if you are not
completely satisfied, simply return it within 30
days for a full “No Questions Asked” refund.
It also comes with a 90-day manufacturer’s
limited warranty. Most orders are processed
within 72 hours and shipped UPS.

Aecoton system
Is like adding a
cable box, VCR
and satellite
dish to every TV
in your home.

Video Broadcasting System. ... .. .. $99 $9 saH
Includes one transmitter and one receiver.

Additional receivers (each) ... $59 $7 S&H

Please mention promotional code 173-PL-10226 -
For fastest service, call toll-free 24 hours a day

800-704-1201
® o X =

To order by mail, send check or money order for the
total amount including S&H (VA residents include
4.5% sales tax). Or charge it to your credit card by
enclosing your account number and expiration date.

CERTRAD
INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113

sojuosa3 Jendod 2661 jHdy

-
w



April 1997, Popular Electronics

-
-

(APEL), an independent testing facility
located in Bethel, Connecticut. For the
first time, though, you're seeing the
results of a new—and overdue—
method for measuring illumination.

You might think “They don't make
‘em like they used to” if you compare
the 10-lux rating of the ES6000 to the
low-light sensitivity of last year's cam-
corders. It's an honest assumption.
Henceforth the fow-light ratings will be
two- to five lux higher than the one- to
five-lux scores obtained in recent years.

With lux, the lower the number, the
better the camcorder’s ability to record
in low-light conditions. But camcorders
haven't gotten worse. Instead, manu-
facturers have finally agreed on a single
standard for measuring light sensitivity.
This measurement, developed under
the auspices of the Electronic Industries
Assn., will be used on all advertising
and packaging, and by all 1abs that con-
duct independent tests, such as for
magazines.

For the first time, you'll be able to
compare low-light performance among
camcorders for the 1997 model-year
and beyond, but not against older
ones. You never could. In the past,
each manufacturer measured |ux dif-
ferently—and by whatever method
yielded the best rating. Magazines and
independent labs tested differently
from one another too, but APEL's
method at least was consistent, so you
could compare camcorders over time.

For the record, lux is a metric ver-
sion of the footcandle measure. One
footcandle is the illumination on a sur-
face one foot distant from a standard
candle in a dark room—and it's equal
to 10 lux. In real-world conditions, the
indoor lighting in a typical home ranges
from 60 to 100 lux, about the same as
the interior of a church, or an outdoors
amusement park at night. Meanwhile,
the typical business office, supermar-
ket and department store weigh in at
about 600 lux. On a clear day, nature’s
outdoor lighting hits 2000 lux an hour
after sunrise.

APEL was one of the companies
that participated in developing the new
lux spec, formally called EIA Standard
EIA-639. Besides the consistency it
provides for rating illumination, APEL
president Frank Barr points out that
EIA-639 also mandates specific perfor-
mance levels in other key camcorder
measurements—including resolution
and signal noise. Consequently, a man-

ufacturer can't steal a better |ux rating
at the cost of fuzzy, grainy images.
When you read APEL's test data in
Table 1, keep the following in mind.

“lllumination” rates the camcorder’s
ability to record in low light and still
capture a viewable image. At 10 lux
the ES6000 is typical of the higher-res-
olution Hi8-format. You'll get better
indoor movies though if you invest in
an inexpensive accessory lamp—if
only to punch-up colors.

Perhaps a more meaningful mea-
surement for camcorders is “signal-to-
noise.” It's measured under optimal
lighting conditions and shows the
amount of usable signal, for color
(Chroma AM) and brightness (Lumi-
nance, black-and-white), above the
threshhold of electrical noise. On both
video (the on-tape recording) and cam-
era (straight through-the-lens opera-
tion) output, the ES6000 performs well.

The S/N ratio for the camcorder's AFM
stereo recording is quite good. Mean-
while, the input sensitivity for the exter-
nal microphone jack isn't the most
sensitive APEL has measured, but still
means you can equip this camcorder
with many affordable accessory mikes.

“White balance” rates a cam-
corder’s ability to adjust to different
temperatures of light, for example,
sunshine or incandescent, to repro-
duce white purely (and thereby, cor-
rectly-balanced colors). The ES6000’s
automatic adjustment performs just
fine here. Ditto for “color contamina-
tion,” the test that would reveal the
presence of unwanted color when the
camcorder’s trained on a black-and-
white test pattern.

In “resolution” the ES6000 is typical
of Hi8 camcorders—360 lines of hori-
zontal resolution recorded to tape at
the video output. This is close to the

TABLE 1—TEST RESULTS

The following test results were furnished by the Advanced Product Evaluation
Laboratory, an independent testing facility located in Bethel, CT.

Brand: Canon
Model: ES-6000
Price: $1,699.
Weight:

Video Measurements:

2.25 pounds (including battery and cassette)

Minimum lllumination: 10.0-lux
Resolution (Video Output): 360 lines

(Camera): 450 lines
Signal-to-Noise Ratio (Video Output):

Chroma AM: 42.0dB

Luminance: 41.9dB
Signal-to-Noise Ratio (Camera):

Chroma AM: 493

Luminance: 41.2
Color Contamination: 5 IRE
White Balance: 5 IRE
Streaking/Lag, Image Retention: Excellent
Color Quality (see Fig. 1):

Phase Accuracy: Excellent

Chroma Saturation:

Minimum Focus Distance:

Slight oversaturation

Telephoto: 31 inches
Macro: 0.25-inch
Audio Measurements:
Signal-to-Noise Ratio: 59.2 dB
Maximum Output (built-in mic): 0.72-volts
Input Sensitivity (external mic): 4.7-millivolts
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theoretical limit of 400 lines (compared
to 240 for the conventional 8mm for-
mat). Resolution means sharpness,
and it's gauged by the number of
image-making lines the camcorder
records, in picket-fence fashion across
your TV screen. It's much higher (450
lines) in “camera” mode.

The test for streaking/lag, image
retention looks for flares or tails of light
and color that trail behind the high-
lights of a moving subject. You'll see
this on TV sportscasts, usually when
light reflects off shiny helmets. It's vir-
tually nonexistent with the CCD-based
image sensors used in camcorders.

The tests for color quality examine
phase accuracy and chroma satura-
tion. Each is measured using the color
red—the most difficult for video to
reproduce. The Phase Accuracy por-
tion of the test looks for deviation from
true red, toward magenta or yellow.
Chroma Saturation gauges depth, or
intensity of hue.

As the vectorscope photo (see Fig.
1) shows, phase is right on target while
chroma—at the rim of the scope, above
the cross-hairs—is slightly oversaturat-
ed. Saturation, over and under, does
affeci an image visibly. The richer red of

the ES6000 can be toned down with
your TV'’s color controls.

OTHER FEATURES

The ES6000 comes with a feature
seldom seen in camcorders anymore:
Negative/Positive conversion. Although
Canon touts this as a movie-making
special-effect (along with solarization,
mosaic, black-and-white, and sepia re-
cording) it has a very practical function.

In conjunction the optional FP-100
Film Adapter ($199), this function lets
you convert color film negatives to pos-
itive images for recording on video. The
adapter also works with transparency
slides, and offers another neat trick.
Besides recording photos to video, you
could use the camcorder, in camera
mode, to input photos directly to a per-
sonal computer without the added
expense of a photo scanner. Whence,
the importance of the ES6000’s 450-
line camera resolution. u
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Features

* 20 kHz real-time bandwith

= Fast 32 bit executable

= Dual channel analysis

* Up to 65,536 pt FFT

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

* THD, IMD, SNR measurements

* Zignal Generation

= [gital Filtening

= Triggering, Decimation

= Transfer Functions, Coherence

= Dynamic Data Exchange (DDE)

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

* Real-Time Recording and

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

Post-Processing modes

Applications

= Distortion Analysis

= Frequency Response Testing
= Vibration Measurements

= Acoustic Research

Real-Time FFT Analyzer (singie channei) $299
Options
Dual Channel Operation . $99
Recording, Post- Processmg Modes . $99
Signal Generator .. .. ... ... 399
Professional Quality Sound Cards Avallable e Call

System Requirements

= 486 CPU or greater

* 8 MB RAM minimum

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

= Mouse and Math coprocessor
Pioneer Hill Software

PHS 24460 Mason Rd. N.W.

ot Poulsbo, WA 98370

DOWNLOAD FREE
30 DAY TRIAL!

www. telebyte.com/pioneer

Spectra Plus 4.0

Affordable Signal Processing Software

Sales: (360) 697-3472

Fax: (360) 697-7717

HANDS ON REPORT
(continued from page 10)

e-mail: pioneer@telebyte.com
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After ail, how can you service a
recorder or player when you don’t
know how the cassette itseif oper-
ates. After that, one can open up
the camcorder and take a look
inside. It is important to become
visually familiar with the inside of a
camcorder before attempting to
take it apart. After that you can
remove whole sections of the cam-
corder and service them.

All of the sections inside the
camcorder are thoroughly dis-
cussed. The sections include the
camera portion that receives and
processes an image for recording
and the video circuitry that the
camcorder has in common with a
VCR. Servos, sensors, motors, audio
circuitry, power supplies, and every-
thing else is also covered. Once a
camcorder is physically back up to
snuff, all of the adjustments that
lead to a clean recording must be
performed, and the course discuss-
es these, as well.

As one might imagine, the work-
ings inside a camcorder are gov-
erned by a microprocessor. The
course covers all aspects of the
microprocessor’'s operation, and
how it controls camcorder functions.

While you’ll probably want to
start servicing the camcorder as
soon as you open up the box, you
should note that the unit is brand
new, under factory warranty, and
shouldn’t require any servicing for
years to come. Ii's just that the
course makes it so tempting to
open up the camcorder and start
disassembling it. But that is the
infent of the course, and Heathkit
has obviously done its job well.

Heathkit's Camcorder Servicing
Course sells for $1295, While that
sounds steep at first, remnember that
the course includes a brand-new
camcorder and everything you
need to keep it working forever—
well almost. ]
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Independent study from CIE will give

(1] Just Training...

education at CIE matches or
exceeds those gained through

you the skills ycu need to win your own
independence in a
successful career.

At CIE, we pride
ourselves in keeping
pace with the latest
developing technolo-
gies. In turn, this
assures our students
that upon graduation
they can mesh
seamlessly into a
variety of exciting and
rewarding technology-
based careers.

Back in the 1930’s,
we specialized in
teaching radio and
television sciences.
Today, it's computer
technology, program-
ming, robotics, broad-
cast engineering,
information systems
management, and the
electronics behind it all.

But some things
have not changed, like
the desire of CIE’s
faculty and staff to see
their graduates succeed.

That is why at CIE we teach not only
the hands-on, practical aspects of
electronics technology, but also delve
into the “why” behind today’s technol-
ogy. Why does it work the way it does?

The insights to be gained from such
a broad, rich and comprehensive

W & an Lducation.

YES! Please send me more information on:

CIE's Associate Degree Program
CIE's Career Courses

Name:

Electronics Technician

World College’s Bachelor Degree Program

traditional commuter
institutes while
providing an educa-
tion schedule to
match your commit-
ments and lifestyle.

Our patented
learning program is
specifically tailored
for independent
study and backed up
by a caring team of
professional educa-
tors who are at your
call whenever you
need their help.

At CIE, we'll
match our training
with your background
and career goals and
help you decide
which of the many
career courses that
we offer suits you
best. We offer an
Associate Degree
Program and through
our affiliation with
World College a
Bachelor Degree
Program.

If you have the sincerity, the
smarts and the desire, CIE can
make it happen. CIE is already the
institute of choice for many Fortune
1000 companies. Why shouldn’t you
be next?

Address

City

Phone:

Check for G.1. Bill Active Duty
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$01U0J}08|3 Jejndod /661 judy

-t
©0



April 1997, Popular Electronics

Become Your Own Travel Agent

sk anyone in the industry and

they’ll tell you that travel agen-
cies are in trouble. Such forecasters of
doom will explain how “times are
tough” and people aren’t going away
on trips anymore. | suppose they might
be right.

However, this month I'm going to
add my own reason why conventional
travel agents might lose some sleep. It
seems that there is a brand new way
to make your airline, hotel, and car-
rental reservations—all without the

have. Actually, you're presented with
so many options once you log on that
I'm going to have a difficult time keep-
ing short my description of what you
can accomplish here.

For starters you're presented with a
ticker-tape-type banner at the top of
the screen. This “news flash” banner
lets you know what airlines are offering
specials, and could give you some
valuable hints to planning your next
trip around whatever fare wars are cur-
rently being waged.
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Forget about going to travel agents or calling for flight mfm ‘mation, Travelocity lets you arrange all

your getaways online.

help of another living soul. Welcome to
the age of do-it-yourself trip planning,
all made possible by your computer,
modem, and Net connection.

| found a travel site on the Web
that's so comprehensive, covering any
others in detail this month would only
use up space. So, | decided to focus
on that site, and briefly mention a few
others. Let's get to our premier online
marvel, shall we?

TRAVELOCITY

Our featured site this month is one
that I'm not only impressed with, but
somewhat addicted to as well. Called
Travelocity, it's sure to handle just

20 about any travel concern you might

To the right of this page you'll find
headline topics of interest. These
change on occasion, but when | was
last here they included links to special
last-minute airfare deals, and informa-
tion on how to earn 500 AAdvantage
miles on American Airlines by using
Travelocity.

On the same opening page you can
choose from Travel Reservations,
Destinations & Interests, Points of
View, and Travel Merchandise. Let's
now spend some time on each of
these impressive sites, beginning of
course with the heart of Travelocity.

The Travel Reservations section is
definitely the area of Travelocity where
you'll spend most of your time online.

AmericanRadioHistornw.Com

BY DAN KARAGIANNIS

When you first click on it you're pre-
sented with several choices: Flights,
Cars, Hotels, Retrieve Existing Reser-
vations, and Vacation Packages.

Flights lets you either look through
flight timetables and listings of fares,
pick a particular flight you'd like to
catch, or (this is my favorite) find the
three lowest fares available to your
destination.

How the lowfare finder works is
simple. First you choose a login ID and
password. This is because Travelocity
will let you save itineraries and actual-
ly pay for them online using a credit
card and a secure browser mode.

Next you enter the number of pas-
sengers, the type of class you'd like to
fly (picking “low fare with restrictions,”
which seats you in coach, yields the
best prices), and airline preferences.
The form goes on to let you select
what's most important to you in choos-
ing a flight; you'll have to rank factors
like price, whether it's non-stop, etc.

With all the preliminaries set, you
must then choose the most obvious
parameters: where you're leaving from,
where you're going, and when you want
to travel. The same goes for the return
leg of your trip. You could enter several
such segments, taking you from place
to place, if you have a need to get to
more than one place, that is.

Once you enter your data you sub-
mit it, wait a moment, and before you
know it, the three lowest fares avail-
able will show up on your screen. Each
gives you all the flight information
you'll need to make up your mind.

The Cars reservation link is similar
in that you're presented with a form to
fill out online. Except here you are
asked for the price range and type of
car you're looking for, along with
where and when you'll need it. You can
even link to rental policies and rules of
each company.

Choosing a hotel is another simple
online process. What's neat about this
reservation system is that you can
make special requests. And | don't just
mean whether or not your room is a
smoking or non-smoking one. You can



TECHNOLOGY UPDATE

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

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

W

¢ i your heart doesn’t skip a
( beat when you drive past
a speed trap—even if you
- aren’t speeding—don't
bother reading this. |
W can’t tell you how
many times that has hap-
B The Phazer will pened to me. Driving down
“jam"” both radar the interstate with m>
and laser guns, pre- CTU1se control set at eight
venting police from mile_s over the limit, l catch
measuring your a glimpse of alpohce car
speed. parked on the side of the
road. My heart skips a
beat and for some reason I look at my
speedometer. After I've passed the trap,
my eyes stay glued to my rear view
mirror, praying the officer will
pass me up for a “bigger fish.
it seems that as speed-detec-
tion technology has gotten more
and more advanced, speeding
tickets have become virtually
unavoidable. And although de-
vices exist that enable motorists
to detect these speed traps, they
are outlawed in many states...
including mine.

v
~-

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

The radar component works by mixing an X,
K or Ka radar signal with an FM “chirp” and

IWxal x 1.5°H!

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

Shown actual size,
the Phazer is only

Perfectly

legal. Some radar devices have been outlawed
because they transmit scrambling radar
beams back to the waiting law enforcement
vehicle. The Phazer, however, reflects a por-
tion of the signal plus an added FM signal
back to the police car. This, in effect, gives the

bouncing it back at the squad car by way of a I waiting radar unit an electronic “lobotomy.

- T

Reflected radar with an FM “chirp” .

Police radar -

NN

Special infrared bean with “noise” .

Police laser [

Best of all, unless you are a resident
W of Minnesota, Oklahoma or Wash-

ington, D.C,, using the Phazer is
completely within your legal rights.

HOW TO MAKE YOUR CAR DISAPPEAR

Radar and laser scramblers are de-
vices that foil speed traps by making vehi-
cles electronically “invisible™ to police
radar. Radar scramblers mix a portion of
the radar signal with background clutter
and reflect it back to the squad car. This
technique, p d by Rocky R i
Radar, creates an unreadable signal that
confuses the computer inside the radar gun

The laser scrambler in the Phazer
works in a similar manner. It transmits a
special infrared beam with information
designed to scramble the laser signal. The
resuit? Readouts on police radar and laser
guns remain blank. As far as the police
officer is concerned, your vehicie is not
even on the road

==-AmericanRadioHistorv.Com

B The

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

How it scrambles radar.
Police radar takes five to 10 mea-

surements of a vehicle’s speed in about one sec-
ond. The Phazer sends one signal that tells the
radar the car is going 15 m.p.h. and another signal
that the car is going 312 m.p h. Because police
radar can’t verify the speed, it displays no speed

at all. To the radar gun, your car isn't even on the road.

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

Range up to three miles. The
Phazer begins to scramble
both radar and laser signals
as far as three miles away
from the speed trap. Its range
of effectiveness extends to
almost 100 feet away from
the police car, at which point
you should be able to make
visual contact and reduce
your speed accordingly.

Ticket rebate program. Rocky
Mountain Radar is so confident
that the Phazer will protect you from
both radar and laser speed-detection
devices that if you do get a speeding
ticket within the first year while using
your Phazer, they will pay your fine!

Encourage responsible driving. While the
Phazer is designed to help you (and me) avoid
speed traps, it is not intended to condone exces-
sive speeding. For that reason, the manufacturer
will only pay tickets where the speed limit was
not exceeded by more than 30%, or 15 miles

per hour, whichever is less.

Risk-free. Thanks to
the ticket rebate pro- F 4
gram, speed traps

don’t make my heart
skip a beat anymore.
Try it. Your car will be in-

visible to police radar and
laser, or the manufacturer
will pay your fine! It’s
backed by our risk-free trial
and three-year manufactur-
er's warranty. If you're not
satisfied, return it within 90
days for a full “No Questions Asked” refund.

v >

B The Phazer is

a completely legal
way to protect
yourself from
speed traps {except
in 0K, MN and
Washington DC).

The Phazer. . ... .. . 8199 $14 S&H
Please mention promotional code 1901-PL-10225.

For fastest service call toll-free 24 hours a day

800-992-2966

comtrad

2820 Waterford Lake Drive, Suite 102 Midltothian, VA 23113
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Want a look at where you're going before you
get there? Load some photos of your next desti-
nation: shown here is some New Orleans archi-
tecture courtesy of Travelocity.

actually look for hotels that have enter-
tainment, indoor pools, exercise facili-
ties, etc.

Once you make travel plans, you
can store them and get them later with
Retrieve Existing Reservations. Need
some more ideas about how to put it
all together? Check out Vacation
Packages for getaways that are text-
book perfect.

Now that we covered that first fea-
ture of Travelocity, it's time to move on
to the others | mentioned. Our next is
Destinations & Interests, which is a
first-rate section in itself. The page
opens with a banner and a clickable
map of the world; the banner lets you
choose from Maps, Photos, Videos,
Currency, Weather, or Features.

Selecting Maps is the same as pick-
ing a destination off the onscreen map.
You'll get just what the name implies—
maps, maps, and more maps to help
you plan your trip.

Photos and Videos are similar in
that they both let you see the places
you plan on visiting before you actual-
ly buy a ticket. | personally liked the
short video tours, which are provided
in Quicktime format. Check out New
Orleans, Paris, Cancun, and several
other fun getaway spots.

Selecting Currency will provide you
with a feature that’s very useful to world
travelers. Simply choose a unit of cur-
rency from the list provided, enter an
amount in that currency, and select a
unit to translate the amount into. Just
about every country’s currency is here,
so consider yourself free of conversion
tables and formulas for good.

Weather provides you with current
climate information about North
America, Europe, and Asia. Under
each littte map of these regions you
can choose from: Full-Size Map,
Airport Conditions, Current Outlook,
and Forecasts. All of these are pretty
self explanatory.

Last in this section is Features,
which presents you with several travel-
article titles. Just click on a story about
a region you're interested in to read
more.

The next section you can visit in the
Travelocity site is Points of View.
There you can link to World Views,
Travelive, Bulletin Boards, and Trivia.

In World Views you'll find featured
reviews (which are updated regularly)
written by travel writers and
Worldview’s editorial staff. When |
logged on before writing this column,
there was a winter-sports feature.

Travelive lets you chat in real time
with other travelers and industry insid-
ers. The site uses the WebChat
Broadcasting System (WBS), which
means you only need a standard
browser to participate (unlike Internet
Relay Chat, for which you need spe-
cial IRC software). You can talk about
destinations, travel styles, and lan-
guages.

The Bulletin Boards let you partici-
pate in non-real-time online discus-
sions about travel. These are like
USENET groups and BBS forums.
You'll find posted tips for traveling with
kids, adventure travel, insider travel
tips, and more.

Last in this section is Fun & Games.
There are no prizes, but if you feel like
having your travel knowledge chal-
lenged, you should enjoy this section’s
trivia games.

The final major section at
Travelocity is Travel Merchandise.
Here’s where you'll find AC Adapters,
Books, Games, Luggage, Maps and
Guides, and links to dozens of other
types of products that you wouldn’t
want to leave home without. There's
even software you can buy to help you
plan a getaway, though | can’t imagine
what such software does that this site
doesn't already cover!

FOR FREQUENT FLYERS
While Travelocity is a great site,
some of you reading this might have a
frequent-flyer plan with, or just a prefer-
ence for, a specific airline. If that's the
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case, and you only want a way to make
airline reservations, you might want to
cut out the middle man and go straight
to your carrier-of-choice’s web site.

In this month’s “Hot Sites” box you'll
find URLs for American, Continental,
Delta, Northwest, Pan Am, TWA,
United, and USAir. I'm often logged on
to Delta’s site in particular, because
I’'m a new frequent flyer with them, but
the other companies have great Web
pages as well.

That’s it for this month. Until next
time, | hope all your travels online
and through the air are pleasant
ones. Want to drop me a line? Feel
free to do so at peeditor@gerns-
back.com or Net Watch, Popular
Electronics, 500 Bi-County Blvd.,
Farmingdale, NY 11735. ™

“But why do you need a mobile answering
machine?”
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Top Secret Consumertronics

This eye-popping catalog features 200+ exciting
and controversial Hi-Tech Survival Offers. In-
cludes Computers, Phones, Crime, Security, Sur-
vival, Vehicles, Energy, Mind Control, Strange
Phenomena, Medical, Financial, much more! Dis-
cover how people are making $$$$ hacking just
about everything! How to protect yourself from
hi-tech crimes. Since 1971. Order today! $3.00

number 504 in coupon

California Digital
Professional

Sign Making
Machines

3-Dimensicryl | Computerized
Milling Machine  Engravens Tool

s

1

Professional Sign
Making Machines

Production machines for professional sign mak-
ers. The Roland Corporation produces the
CAMM-1 series of roll-feed sign making ma-
chines. Catalog 963 features a sampling of the
10,000 computer items that California Digital of-
fers. Please contact our technical service repre-
sentatives to assist you with items not featured in
this publication. $2.00

number 508 in coupon

5 4 !

RNJ Electronics, Inc.
New 1997 Catalog

RNJ Electronics, Inc., a distributor of electronic
products since 1981, is now offering their new
1997 catalog. The catalog contains 136 pages
of test equipment, TV and VCR repair parts, elec-
tronic kits, instructional videos, tools & soldering
equipment, CCTV systems, commercial sound
& intercom systems as well as parts and acces-
sories. In addition the catalog also contains
breadboarding aids, digital trainers, as well as
AV carts, screens and projectors. $2.00

For a catalog call 1-800-645-5833.
number 509 in coupon

A.M.C. Sales, Inc.

AM.C. Sales, Inc., a 27 year old company, spe-
cializing in Electronic Surveillance offers its cat-
alog which contains equipment of all types for
the individual and/or company who are active in
Electronic Surveillance. 80 to 100 items are dis-
played and priced, a must for the amateur and/or
professional. $5.00

number 507 in coupon

ORDER YOUR CATALOG TODAY!
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All Phase Video Security Inc.

The All Phase Video Security Catalog contains-
electronic test equipment, cable TV convertors,
connectors and cable accessories. Video sur-
veillance equipment, video cameras, monitors,
etc. Power supplies, metal detectors (power line
stabilizers and UPS's). Cables for audio. Tele-
phone connectors & accessories. Hand tools.
PA sound equipment. DJ lighting effects & sound
systems. Car Radios. C.B.'s & two-way radios.
Solder & soldering equipment. Security mirrors.
$2.00.

number 503 in coupon

American Eagle Publications

American Eagle Publications offers a unique cat-
alog of educational information about computer
viruses, computer hacking, security and cryp-
tography that you just won't find anywhere else.
The information offered here goes far beyond
the vague descriptions offered by most publica-
tions, giving you the solid how-to information you
need if you want to explore these little-discussed
subjects from a technical point of view. $2.00

number 500 in coupon

Circle the numbers of the items you are ordering. Completely fill out the coupon.
Enclose your payment, add $1.50 for service and handling.

500 - American Eagle Catalog

501 - American Innovations Catalog

502 — Antique Radio Classified

503 — All Phase Video Security Catalog

504 — Consumertronics Catalog

505 - Information Unlimited Catalog

J Check
Service and Handling $1.50

Payment, please check one
Total for items selected $

Name

- $2.00 506 — Mouser Electronics Catalog — Free
- $6.00 507 - A.M.C. Sales Inc. Catalog - $%5.00
- %4.00 508 - California Digital Catalog - %2.00
- $2.00 509 — RNJ Catalog - $2.00
- $3.00 510 — EDE Spy Outlet Catalog - $5.00
- $2.00 511 - IEC Catalog - $2.00

J Maney Order

__Total Enclosed

Street

City/State/Zip

Mail to: CATALOG SUPERMARKET, P.O. Box 5110, Pittsfield, MA 01203-5110

Void after June 30, 1997
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ORDER YOUR CATALOG TODAY!

Circle the numbers of the items you are ordering. Completely fill out the coupon.
Enclose your payment, add $1.50 for service and handling.

500 - American Eagle Catalog - $2.00 506 - Mouser Electronics Catalog - Free
501 - American Innovations Catalog - $6.00 507 - A.M.C. Sales Inc. Catalog - $5.00
502 - Antique Radio Classified - $4.00 508 - California Digital Catalog - $2.00
503 - All Phase Video Security Catalog - $2.00 509 - RNJ Catalog - $2.00
504 - Consumertronics Catalog - $3.00 510 - EDE Spy Outlet Catalog - $5.00
505 - Information Unlimited Catalog - $2.00 511 - I[EC Catalog - $2.00
Payment, please check one [0 Check 0 Money Order
Total for items selected $ Service and Handling $1.50 Total Enclosed
Name
Street
City/State/Zip
Mail to: CATALOG SUPERMARKET, P.O. Box 5110, Pittsfield, MA 01203-5110
Void after June 30, 1997 5
AMERICAN SR C
INNOVATIONS
—=
*
SURVEILLANCE _Eu—’lu
co
e —
SECURITY EQUIPMENT e
FOR BUSINESSES, INDIVIDUALS &
LAW ENFORCEMENT AGENCIES
e T R — = R
Antique Radio Classified American Innovations Catalog
Featuring: Micro Cameras, Hidden Cameras, EDE Spy Outlet

Antique Radio Classified is antique radio’s larg-
est-circulation monthly magazine. A typical 100-
page monthly issue contains articies and hun-
dreds of classifieds for old radios, TVs, ham
equipment, hi-fi, art deco and transistor radios,
telegraph, books & more. We also offer price
guides and books on repair and restoration and
guides for the novice collector. Antique Radio
Classified is your link to the world of coliecting
old radios. Sampie: $4.00

number 502 in coupon

COMPLETY
CATALOG oF

and
FASCINATING Devices!

Information Unlimited

The catalog of amazing and fascinatng electronic
and scientific products. Learn how to build a burn-
ing, cutting laser, an electronic gun capable of
ballistic velocities, particle beams, surveillance
devices, force fields, anti-gravity, mind controt
and hypnotism, ultrasonic, infrasonic shock-
waves, telsa coils, lightning generators, free en-
ergy, telekinetic enhancers, time quenchers, plas-
ma guns, high power puisers for rail guns and
exploding water, security, personal protection,
electronic, magic devices plus etc., etc. $2.00
refundable on first order.

number 505 in coupon

Board Cameras, Voice Changers, Scrambling
Systems, Tracking Devices, Transmitters, Bomb
& Weapons Detection, Drug Detection, Telephone
Analyzers, Tape Recorder Detection, Video De-
tection, Recording Devices, Telephone
Recorders, PBX Security, Wireless Video Sys-
tems, Night Vision, Bionic Ears, Body Armor, Air
Tasers, And Much More...

$6.00 (includes $10 discount off 1st order.)
number 501 in coupon

Electronics Purchasing Manual

For same day shipping, helptul technical assis-
tance, no minimum orders and broad inventory
selaction, send for Mouser's newest catalog fea-
turing 68,000+ components from 125+ leading
manufacturers including 3M, Amp, NEC, SGS
Thomson, Rohmn and more. Mouser also pro-
vides many specialized services including cross-
referencing, same day credit, drop shipments,
scheduled orders and guaranteed pricing.
Mouser Electronics, 958 N. Main St., Mans-
field, TX, 76063. Catalog (800) 992-9943;
Fax (817) 483-0931; http://www.mouser.com;
E-mail:catalog@mouser.com.

number 506 In coupon

The Latest High Tech Professional Electronic De-
vices. Our {atest catalog offers a HUGE selec-
tion of surveillance, counter-surveillance/priva-
cy devices: hidden video equipment, pinhole
camera w/audio $144., electronic kits, telephone
recording systems: 7-Hour $125. - 16-Hour
$199., touch tone decoders, scanners, bug/
phone tap detectors, voice disguisers, telephone
scramblers, locksmithing tools, and more. $5.00

number 510 in coupon

IEC

We are committed to quality
producis ...

Kit Products Catalog

Orders:
(423)584-8600

COPYRIGHTE 1997
Intemational Elcctronics Carp,
ALL RIGHTS RESERVED

International Electronics
Corporation

international Electronics Corporation offers a
variety of quality SMT kits for students and hob-
byists as well as engineers. Our 1997 catalog
contains pictures, detailed descriptions, and
pricing of all kits currently available, as well as
manufacturing services offered. $2.00

number 511 In coupon

CATALOG SUPERMARKET

AmericanRadioHistorv.Com



Mulrimedia Warc

A Pair of Unusual Controllers

I've tried to keep you all—and
myself-—up to date on the wide variety
of controllers available for PCs.
Because even if you only need a
mouse for what you do with your com-
puter today, you or someone you know
might have to do something out of the
ordinary some day. And sometimes
tasks can be made a lot easier with a
specialized controller of some kind. So
this month I've got two very special-
ized PC controllers, one intended
mostly for business presentations and
the other obviously for gaming.

REMOTEPOINT PLUS

I've reported on products manufac-
tured by Interlink Electronics before.
Interlink's ingenious force-sensitive
resistor (FSR) technology uses a thin
film that changes its resistance accord-
ing to the pressure applied to it. The
material indicates how much pressure
is applied and where on the film the
pressure is applied. The latest FSR
device I've seen Interlink demonstrate
(but will report on in a future column) is
a new kind of touch pad for notebook
computers.

Traditional touch pads generate a
capacitive field above them that re-
sponds to moisture in your fingertip.
You don't even have to touch the pad
for it to respond. | find these very flaky
in general, and I'm always inadvertently
highlighting, cutting, and moving text.
Interlink’s touch pad will use much less
power by not having to generate the
field and should be a lot more pre-
dictable by requiring a light force on the
pad to make it do anything. Interlink will
OEM the device to certain notebook
manufacturers and will also market a
standalone touch-pad controller that I'll
report on as soon as | get one.

This month | will discuss Interlink’s
newly designed RemotePoint Plus, a
handheld wireless infrared (IR) mouse.
It's sort of like a TV remote with a cir-
cular rubber disc that can be tiltec 360
degrees. The tilting motion replaces a
mouse’s X-Y movement by moving the
cursor in the direction that the disc is
tited. Cursor speed depends on the

amount of pressure applied to the edge
of the disc. You point RemotePoint
Plus at a small desktop IR receiver that
plugs into your computer’s mouse port.
The transmitter works up to 40 feet
away from the receiver.

The original RemotePoint basically
had just primary (left) and secondary
mouse buttons. In addition to those
buttons, the new RemotePoint Plus
has four extra buttons that can be
assigned to as many as 15 functions

By MARC SPIwaK
TecHNICAL EDITOR
WINDOWS MAGAZINE

Game Pad. This one looks and feels
like the handle bars from a futuristic,
miniature motorcycle. It's very comfort-
able to hold and all of the buttons are
easy to access. The game pad has 6
action buttons, an 8-way cross-key
pad, and 2 trigger buttons. It works
with games running under Windows 95
or in an MS-DOS box in Windows 95.
Because it's a digital controller with

-exotic new drivers, the game pad won’t

work with a lot of older software. It

Interlink's RemotePoint Plus is a handheld wireless infrared (IR) mouse. In addition to primary
(left) and secondary mouse buttons, it has four extra buttons that can be assigned to as many as 15
functions 1o access presentation tools, start games, mute sound, launch a Web browser, and so on.

to access presentation tools, start
games, mute sound, launch a Web
browser, and so on. Scftware bundled
with the device provides more than 50
presentation screen tools including an
on-screen highlighter, laser-pointer em-
ulator, underliner, and more. Anyone
who does business prasentations will
definitely want to have a RemotePoint
Plus. It has a suggested list price of
$199.95.

THE SIDEWINDER

This month |'ve alsc got a new con-
troller from Microsoft: the SideWinder

==AmericanRadioHistorv. Com

does provide lightning-fast response
for games that do work with it, though.

Up to four users can play games
simultaneously by daisy-chaining game
pads together, with all the functions of
each pad maintained. The Game
Device Profiler software lets you create
macros by programming complicated
multibutton and keyboard strokes into
single button presses. That gives you
the edge in games that require a lot of
complicated maneuvers. To use the
SideWinder game pad you need a
486/66 or higher multimedia PC and
Windows 95.
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The Microsoft SideWinder Game Pad looks and
feels like the handle bars from a futuristic,
miniature motorcycle. It has 6 action buttons,
an 8-way cross-key pad, and 2 trigger buttons.

NEW STUFF

I've been into photography for a
long time. | actually had my own dark-
room, back when | was a kid, for pro-
cessing and printing black-and-white
photos. While | haven’t done any pho-
tographic work in a long time, aside
from taking pictures that is, I'm sure
the skills would come back to me in an
instant. However, some day soon, my
long-lost skills won’t even be valuable
anymore—digital cameras and com-
puters are taking over everything. MG!
Software is helping photographers get
their feet wet in digital processing,
without the use of a digital camera.
You start with regular film.

The MG/ PC PhotoStarter Kit
($24.99) is intended for beginners. The
kit includes everything you need to
place, edit, and manage photos on
your PC. The kit includes a 12-expo-
sure rolf of Kodak 35mm film and free
Kodak processing of film to disk—you
pay for the regular developing, and
they throw in electronic prints for free.
You also get MGI PhotoSuite Starter
Edition software and a helpful guide
with step-by-step instructions.

MGI! PhotoSuite 8.0 is for those
who've already played with image-edit-
ing software and know they like it.
PhotoSuite 8.0 includes everything you
need to customize and catalog your
photos: 30 special effects, a photo Iens
kit, image capture, a slide show, photo
albums, and more. This package sells
for $74.95, and it's only $49.95 if you
upgrade from the PhotoStarter kit.

There’s new software this month
from Microsoft. For one there’s the
newest release of the Encarta ency-
clopedia, Encarta 97. This is basically
an update to the ever popular treasure
chest of information, except that now
you can buy two versions: there's the
usual Encarta 97 Encyclopedia on a
single CD for $54.95 and a new
Deluxe Edition that comes on two
discs for $79.95. The Deluxe Edition
contains nearly twice as much multi-
media content as the regular version,
with more pictures, more video clips,
extensive Internet links, and 18
months of free oniine updates. Aiso
available is the new Encarta 97 World
Atlas. Including 1.2 million places and
over 8000 web links, this is the biggest
world atlas ever, and all for only
$54.95.

I've also got Microsoft's latest
release of its interactive movie guide,
CineMania 97. This one contains all
you'd ever want to know and more
about more than 25,000 movies—who
starred in them, what they’re about, the
director, the producer, and so on. All
information is cross referenced. For
example, if you know one movie some-
one has been in, all the others will show
up as well. There are also plenty of still
images, video clips, movie reviews from
respected critics, and other fascinating
information. CineMania can also sug-
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gest movies for you to watch based on
types and topics. If you like movies,
you'll find this disc to be valuable.

Microsoft apparently wants to help
you with everything under the sun, and
buying a new car is one of them.
Unless you know exactly what you
want, there are just too many makes,
models, and features to choose from.
The Microsoft CarPoint Internet car-
buying guide is a huge database of
information on new cars. Find out what
the features cost, where the hidden
charges are, and much, much more.
CarPoint can help you decide on a
model based on the features that are
most important to you. You can even
check out the interiors of new cars with
Surround Videos that let you see 360-
degree views. Visit CarPoint on the
Web at http://carpoint.msn.com/.

Star Wars fans are going to do cart-
wheels when they find out that not only
is the trilogy of original movies being
re-released along with special digital
enhancements, but also that The
LucasArts Archives Vol. Il: The Star
Wars Collection is now available. The
collection includes three classic titles:
Rebel Assault, Rebel Assault Il: The
Hidden Empire, and TIE Fighter
Collector’s CD-ROM. You also get the
Dark Forces Super Sampler Edition.
But the icing on the cake has to be the
bonus CD-ROM, Making Magic: A
Behind the Scenes Look at the Making
of the Star Wars Trilogy Special
Edition. Star Wars was released about
20 years ago, and a lot has happened
to movie-making technology in the
years since. Making Magic shows you
how some of the movie magic is done
today.

I've three new children’s software
titles this month from DreamWorks
Interactive. The first one is Goose-
bumps: Escape From HorrorLand,
where you are trapped in a scary theme
park. It's based on RL Stine’s series of
children’s books. Someone’s in the
Kitchen! is a musical multimedia title
that lets kids experiment in the kitchen
without making a mess. Kids can follow
recipes or create their own, and they
learn about food and kitchen safety
along the way. The Neverhoodis a mul-
timedia adventure game with photo-
realistic environments created from
over three tons of clay. You play the
hero Klaymen and must save the
Neverhood from Kiogg, an out-of-con-
trol clay creation. [}




SCANNER SCENE

Scanning the Wild Blue Yonder

eronautical monitoring is one of
the rare aspects of the hobby
that offers scanner owners a taste of
DXing. High-altitude aircraft can be
monitored while they are several hun-
dred miles off into the distance. To add

Using the CD-ROM through a
Windows program, you can look up any
aircraft by its tail number or its owner’s
name, or by its category, its make and
model, or its engine make and model.
Remember that an aircraft's tail regis-
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USE UP AND DOWN ARRDW KEYS TO MOVE THE PDINTER

YOU CAN ALSO USE PAGE UP AND PAGE DOWN

With the International Air CD-ROM., finding information on a particular aircraft couldn’t be easier.

a further touch of MHz spice, the air-
craft you'll monitor might have originat-
ed at some exotic foreign locale. No
matter, English is the language for all
aeronautical communications.

A common complaint from scan-
ner owners, however, has been that
although aircraft make for great VHF
scanning, not knowing their types, own-
ers, and other stats keeps them too
anonymous. You can’'t look them up,
like the police or fire stations a scanner
can receive. That was true—but not any
longer!

Thanks to the International Air CD-
ROM, you can now search out the infor-
mation on virtually every individual
aircraft (well, except for military) regis-
tered in 84 nations of the world. The
data covers 23 categories, such as air-
liners, private aircraft, agriculture, train-
ing, weather, balloons, gliders, re-
search, utility, racing, acrobatic, and
more.

tration number constitutes its official
radio call letters or identification. You
can learn the year an aircraft was built,
its number of engines, city of registry,
number of passengers, maximum take-
off weight, average cruising details,
engine horsepower, and fuel-consump-
tion rate. There are also pilot records,
as well as telephone and fax numbers
for pilots and aircraft owners in the U.S.
and Canada.

An enormous amount of useful data
is available on this CD-ROM. Any air-
craft you monitor can be identified in
seconds. New editions are updated
quarterly in order to keep the informa-
tion current. International Air installs
quickly and easily and is very user-
friendly. It comes with a 22-page man-
ual just in case questions arise.

The CD-ROM costs $189. It's sold
by International Air CD, 2234 North
Federal Highway, Boca Raton, FL
33432; Tel. 561-243-1219; Fax: 561-

- AmericanRadioHistepsCom

BY MARC SAXON

243-9889; Web: http://hitech.super-
link.net/.

McMONITORING

No doubt about it, fast-food drive-
through windows continue to attract an
inordinate amount of attention from
scanner owners. Although we have run
some of the frequencies in the past, we
continue to get letters providing fre-
quencies as well as asking for them.

Whatsamatta—you can’t enjoy a
burger and fries in your car without also
eavesdropping on the counter folks?
Think maybe they're talking about you
behind your back? They might be!

Although frequencies vary from
location to location, many McDonalds
are reported to be using 30.84, 31.00,
33.14, 35.02, 151.715, 151.775,
151.895, 154.06, 154.57, 154.60,
154.70, 165.60, 169.446, 170.245,
170.305, 171.105, 171.905, 467.775,
and/or 467.55 MHz.

Burger King is said to prefer 30.84,
31.00, 154.57, 170.305, 457.5625,
457.60, 467.825, 467.7875, and
461.2875/466.2875 MHz.

Try a Taco Bell on 30.84, 31.00,
33.40, 154.515, 154.54, 154.57,
457.5375, 457.55, 460.8875, 461.0375,
461.0875, 461.5375, 464.9625,
466.0375, 466.8075, 466.5375,
468.3875, and/or 469.9625 MHz.

If you're at a KFC, don’t be a chick-
en! Try 30.84, 31.00, 33.40, 154.57,
170.305, 457.5875, 457.60, 460.8875,
461.0875, 462.75, 462.7625, 465.8875,
467.8125, and/or 467.8875 MHz.

Keep in mind that you won't hear
anything if you drive much beyond the
limits of the parking lots of these places
because they use short-range equip-
ment. Some places use single frequen-
cy (simplex) systems, in which case
you will hear both sides of conversa-
tions. Otherwise, they are transmitting
and receiving on different channels,
and you'll pick up only half of what's
being said, unless you use two scan-
ners. Two scanners? You wouldn't go
that far, would you?

Oh dear.

continued on page 69
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New Producrts

CLAMP-ON AMMETER

Wavetek's Model AD105 clamp-on
ammeter is designed for the installa-
tion, testing, verification, servicing, and
troubleshooting of today’s electrical
systems and equipment. lts clamp
style allows for both AC and DC amp
measuring and frequency test in a
non-invasive manner for quicker and
safer current measuring.

The Model AD105 features a large
LCD readout, autoranging, true-RMS
measuring, and a peak-hold button.
Hall-effect technology allows for the
measuring of both AC and DC current
to 1000 amps and frequency to 10
kHz. The ammeter’s “hand-guard”
design meets international safety stan-
dards. Wavetek’s No Hassle™ warran-
ty assures that the ammeter will be
replaced anywhere in the world with
an instant, over-the-counter exchange,
if necessary.

The Mode! AD105 clamp-on amme-
ter has a list price of $224.95. For addi-
tional information, contact Wavetek
Corporation, 9045 Balboa Avenue, San
Diego, CA 92123; Tel. 619-279-2200;

Fax: 619-565-9558.
CIRCLE 80 ON FREE
INFORMATION CARD

DIGITAL VOICE RECORDER
Sony's Voice File Model ICD-50 is a
palm-sized IC chip recorder that holds

28 up to 99 messages in each of two sep-

arate files. Measuring just 2-1X3-
3gX7g inches and weighing only 2-3,
ounces, the digital recorder is equipped
with a backlit digital LCD readout that
clearly displays recording and feedback
functions.

The Voice File provides crisp, distor-
tion-free recordings, with up to 16 min-
utes of continuous recording time.
Messages can be recorded over again
and again. The ICD-50 also features a
built-in alarm with personal message
reminder.

Messages and notes can be
recalled easily at a later time. At the
touch of a button, the recorder’s quick
random access and flash memory
capabilities help locate and play spe-
cific messages.

The scan function allows users to
play back the first few seconds of each
message. The insert function allows
users to add additional information to
an existing message.

The Voice File ICD-50, which runs
on one “AAA” battery, has a suggested
retail price of $189.95. For further infor-
mation, contact Sony Electronics, 1
Sony Drive, Park Ridge, NJ 07656; Tel.
800-222-SONY; Web: http://www.sony.
com.

MONITOR-TOP ORGANIZER

Kantek’s Spectrum Superstor™ pro-
vides quick access and convenient
storage of office and computer essen-

AmericanRadioHistorv.Com

tials, placing everything right at your
fingertips—on top of your computer
monitor. It takes up no desk space,
and clears much of the clutter off your
desktop.

The Superstor holds and organizes
all sorts of office supplies and computer
media, with compartments sized to hold
CD-ROMs, 3.5- and 5.25-inch disks,
ZIP disks, back-up tapes, paper, sta-
tionery, envelopes, note and full-size
pads, file folders, and Post-lts. Holes in
the top of the unit hold pens, pencils,
markers, scissors, and rulers. The com-
partments are adjustable to accommo-
date an assortment of supplies.

The Superstor works with all popu-
lar monitor and terminal sizes (from 12
to 21 inches) and slopes. Its mounting
system allows full tilt, swivel, and cen-
tering adjustability for efficient posi-
tioning. The organizer is compatible
with all existing glare filters and copy
holders. It can also be used as a desk-
top organizer.

The Superstor monitor-top organizer
has a suggested retail price of $49.95.
For further information, contact Kantek
Inc., 15 Main Street, East Rockaway,
NY 11518; Tel. 516-593-3212 or 800-
536-3212; Fax: 516-593-3295; e-mail:
kantek@interserv.com; Web: http://
www.kantek-spectrum.com.

CIRCLE 81 ON FREE
INFORMATION CARD &



Electronics Library

SATELLITE COMMUNICATIONS
Second Edition
by Dennis Roddy

This book provides students, technolo-
gists, and engineers with an introduc-
tion to the complexities of satellite
communications systems that is both
comprehensive and readable. It deliv-
ers clear explanations, in plain English,
of all types of analog and digital sys-
tems in use today, without glossing over
important technical details.

DENNIS RODDY

Second Edition

o Eﬂlﬁﬂii I

The book covers the many practical
issues that are of interest to profession-
als and students alike. It presents the
latest information on frequency-division
multiple access (FDMA) and time-divi-
sion multiple access (TDMA) and how
those competing methods of satellite
access measure up. It explains orbital
mechanics, with full descriptions of
hardware such as satellite structures,
antennas, and earth stations. The sec-
ond edition also explores cutting-edge
applications including global-position-
satellite and mobile-satellite systems.

Satellite Communications, Second
Edition, costs $60 and is published by
McGraw-Hill, Inc., 11 West 19th Street,
New York, NY 10011; Tel. 800-322-

8158.
CIRCLE 90 ON FREE
INFORMATION CARD

MICROSOFT WORD FOR
WINDOWS 85

The Complete Reference
by Mary Campbell &
Gabrielle A. Lawrence

This book provides clear answers about
the newest version of the best-selling
word processing system, Microsoft
Word. Written in an easy-to-use format,
with helpful tips, shortcuts, and tech-
niques presented along the way, the
book is designed to help readers quick-
ly and effortlessly find the information
they need. Beginners will learn how to
install Word for Windows 95 and find
thorough instructions on creating, edit-
ing, and formatting documents. More
advanced users will find information on
topics including how to exchange data
with other applications, use Word's
desktop-publishing features, and use
Word in a workgroup environment.

Ossorme R

Microsoft Word

for Windows 95
COMPLETE
REFERENCE

)
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The book describes every Word for
Windows 95 feature, menu item, com-
mand, and function, and provides
examples on every topic. An alphabet-
ic reference of all Word for Windows
95 features and a handy cross-refer-
enced index are included.

Microsoft Word for Windows 95:
The Complete Reference costs $29.95
and is published by Osborne/McGraw-
Hill, 2600 Tenth Street, Berkeley, CA

94710, Tel. 800-227-0900.
CIRCLE 91 ON FREE
INFORMATION CARD
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DESIGNING 3D GRAPHICS:
How toCreate

Real-Time 3D Models

for Games and Virtual Reality
by Josh White

This book-and-CD-ROM package gives
readers everything they need to create
sophisticated real-time 3D graphics for
games and virtual-reality applications.
The book is full of design tips, anima-
tion techniques, and step-by-step direc-
tions for the most popular drawing tools.
The accompanying CD-ROM features a
collection of 3D objects and textures
that can be used immediately, a sample
of every 3D model shown in the images
in the book, and textured models.

The author, a professional computer
graphics artist, reveals his in-depth
knowledge cf software tools and hands-
on modeling techniques. Readers learn
how to design 3D artwork that is opti-
mized for real-time; create realistic 3D
objects that render at a high frame rate;
master industry-standard tools such as
3D Studio and Photoshop; and create
graphics for different platforms, includ-
ing PC, Macintosh, Sony Playstation,
Nintendo, and Sega.

CCIGNING |

How to Create
Real-Time

3D Models

for Games
and Virwual

Peality

Josh White

Designing 3D Graphics costs $39.95
and is published by John Wiley & Sons,
Inc., 605 Third Avenue, New York, NY
10168-0012; Tel. 800-225-5945; Web:

http.//www.wileycom/compbooks.
CIRCLE 92 ON FREE
INFORMATION CARD
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the “polygraph” instrument, or “lie

detector” as it is commonly
known. A typical unit will monitor respi-
ratory rate, heart rate, and galvanic
skin response (GSR) as a subject is
being questioned, Some units also
use an EEG to monitor brain waves. A
skilled operator supposedly can de-
termine if the subject is being truthful
or not.

Of all the components of a typical
polygraph, the easiest circuit for a
hobbyist to reproduce is the GSR
monitor, which will indicate relative
changes in skin resistance. Such a de-
vice is the basis for the simple Lie De-
fector described in this article. While it
only lets you perform one of the tests
of a traditional polygraph, the Lie De-
tector could still provide you with
hours of fun, and might even help you
catch a “fibber”

j ust about everyone is familiar with

GSR Basics. While most hobbyists
know how to measure resistance in a
circuit, few know how to measure it in
skin. Let's take a brief look at how that
is possible.

Skin resistance varies at the rate of
about 0.01 to 0.5 Hz under normal “at
rest” conditions. However, the factor
most important to us is the degree of
perspiration, which drastically affects
skin resistance under certain condi-
tions.

As your skin has an average of 500
to 600 sweat glands per square inch,
a simple set of non-invasive elec-
frodes is all that is required for good
skin contact, assuming constant elec-
frode pressure and contact area are
maintained during testing. The resis-
fance change is most easily observed
at the fingers and palms of the hands,
and the soles of the feet.

Because the degree of perspiration
is related to stress levels in the body,
stress directly affects skin resistance.
The more stressed or excited you be-
come, the more you perspire, and skin
resistance drops accordingly.
Strangely enough, not all skin areas
seem fo be affected equally, and
tend to behave actively at one time,
and then become inactive at other
times!

Obviously, galvanic skin response is
ripe for further experimentation as far
as different types of electrode cor-
tacts and placement are concemed,
The Lie Detector presented here is just

BUILD A

:
LIKE

DETE

CTOR

Monitor your skin’s change in resistance for varying
stress levels with this sensitive
bio-feedback type instrument.

BY SKIP CAMPISI

the “tool” required for advanced ex-
perimentation, having all of the ca-
pabilities for expansion, with precise
control of GSR measurements already
incorporated in its design.

Circuit Description. To make an
accurate resistance measurement of

AmericanRadioHistorv.Com

any tyge, a stable constant-current
generator of some type is the basic
requirement. Due to the small contact
area of the electrodes used for the
prototype instrument, the skin resis-
tance to be measured is in the
megohm range; thus the current re-
quired for a usable output voltage is

sowoua(3 Jeindod 2661 jtdy

w
Py



April 1997, Popular Electronics

[
N

quite low.

To generate stable currents of 1 mi-
croampere and lower, special con-
stant-current circuitry is required, with
the ability to go down to zero current
(no leakage)—a very desirable quali-
ty. This would allow control down into
the lower nanoampere range for
measurements of very “dry-skin“ con-
ditions.

The schematic diagram for the Lie
Detector is shown in Fig. 1. Basically,
the circuit can be divided into three
sections: a current generator, a visual
(LED) display, and a tone generator. A
standard alkaline 9-volt battery (B1)
provides sufficient power for the cir-
cuit. More about this power supply
later.

The current generator composed
of Q1 (2N3906) and Q2 (2N3904) and
their associated components is quite
unusual, as it allows adjustment down
fo zero current. This is not normally
possible with either a current “source”
or a current “sink” alone. By combin-
ing a source and a sink, however, it is
possible to have one cancel the other
by adding equal and opposite cur-
rents.

Changing the current in either sec-
fion will provide a difference current
(either positive or negative) at the out-
put. In this generator, Q1 is configured
as the current source, and Q2 is con-
figured as the current sink. Note that
their collectors are directly con-
nected to each other and the output,
and that both sections are sym-
metrical.

An infrared light-emitting-diode,
LED1, presents an input voltage of
about 0.9 volts to @1, which is in an
emitter-follower configuration. As Q1's
base-emitter voltage is about 0.6
volts, about 0.3 volts appears across
the series combination of R1 and R2,
which equals around 10,000 ohms
when calibrated.

Thus a constant current of about
+ 30 microamperes is sourced from
Q1 collector. Also, LED1 provides tem-
perature compensation for Q1's base-
emitter forward voltage; thus the con-
stant current is also relatively temper-
ature stable.

With potentiorneter R5 (the “range”
setting) in its full counter-clockwise
(“off’) position, LED2, another infrared
light-emitting-diode, generates an
equal but opposite current of —30
microamperes that is sunk by Q2% col-

lector. Thus the net difference output
current is equal to zero. Potentiometer
R1 allows exact matching of these two
currents to compensate for compo-
nent variations between the source
and sink sections.

Utilizing an audio (semi-log) taper
for potentiometer RS, allows very fine
control of output current by “stacking-
up” progressively higher currents near
the end of the shaft rotation.

Turning RS in a clockwise direction
gradually reduces the negative cur-
rent sunk by Q2 to a minimum of —15
microamperes. Thus a nominal + 30
microamperes (sourced) added to
—16 microamperes (sunk) yields a
maximum sourced output of + 15 mi-
croamperes, which is sufficient for
most skin conditions.

When the sink and source current
sections are in proper balance, you
can expect the following output cur-
rents while you're turning RS in the
clockwise direction: 0to + 1 microam-
pere over the first 33% of rotation; + 1
to +5 microamperes over the next
33%; and +5 to +15 microamperes
over the last 33% of rotation. This al-
lows extremely fine adjustment over a
large range (three or more decades)
of current using only one control,

The output current is applied via
jack J1to the electrode cable harness
made up of spring-loaded RCA pho-
no plugs PL2 and PL3, which are con-
nected to PL1. As you can see in the
schematic, PL1 connects to J1, and
the skin area to be tested is applied to
PL2 and PL3. The configuration of
these electrodes (more about this
later) assures constant pressure and
contact area for consistent readings.

The voltage drop generated by the
constant current through the skin resis-
tance is applied to IC1, an LM358 dual
op-amp. Section IC1-a is configured
as a non-inverting, high-impedance
buffer, driving IC1-b, which is config-
ured as a unity-gain inverting ampli-
fier. Resistors R8 and R9 set the
reference level (+ 4.5 volts) for IC1-b,
allowing its output to swing in exactly
the opposite direction from which
your skin's voltage drop changes dur-
ing testing.

A CD4046 CMOS phase-locked-
loop, IC2, is configured as an qudio-
frequency, voltage-controlled os-
cillator. The control voltage is ob-
tained from IC1-b, the inverting
amplifier; thus the output frequency

A ooriconD o dioblicton, Cor

drops as your skin resistance rises. This
is desirable as a drop in pitch would
indicate a lowering stress level, and a
rise in pitch would indicate more stress
or excitement.

A high-impedance piezoelectric
speaker element, BZ1, is directly driven
by IC2's output to more than ample
sound levels. As aresult, no power am-
plifier is required. The output pitch is
variable via potentiometer R10, to
whatever range suifs the user.

The visual display is provided by IC3,
a LM3914 dot/bar display driver, and
DISP1, a 10-segment light-emitting-di-
ode bar-graph display (ten separate
LEDs could also be used, if desired).
The input of IC3 is taken from IC1-aOs
output; thus the display follows the
magnitude of your skin’s resistance.

To preserve battery life, IC3 is con-
figured to present a “dot” display, il-
luminating only one LED (af about é
mA) at a time. Diode D1 and LED3 set
the LED connectedto pin L10 of IC3 to
have a trip point of about + 7 volts,
while LED4 sets the LED connected to
pin L1 of IC3 to have a trip point of
about + 2volts. Thus, the entire display
covers about 5 volts, at 0.5 volts per
step, centered around the midpoint
of +4.5 volts,

Jack J2 is also connected to IC1-a's
output, and provides a DC voltage
output equal in magnitude to the volt-
age drop across your skin resistance.
This output can be monitored via a
DVM or a chart recorder for precise
readings. If long-term measurements
are desirable, a line-operated 7- to
10-volt regulated DC power supply
should be substituted for BA.

Construction. As the Lie Detector
operates in the lower frequency
spectrum, actual layout and fabrica-
tion methods are not critical to perfor-
mance. Use any convenient method;
however, keep leads as short as possi-
ble to avoid noise pickup.

The author’s prototype was built
using a RadioShack number 276-170
*PC board.” Using such a board can
simplify assembly, but any perforated
board will work just as well.

Begin by installing sockets for the
ICs. Then begin wiring the circuit fol-
lowing the schematic in Fig. 1. Note
that for long-term temperature sta-
bility, all fixed resistors should be met-
ai-film units, and all variable resistors
should be cermet or other similar low
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Fig. 1. Here's the schematic for the Lie Detector. Plugs PL2 and PL3 provide skin-
resistance inputs. Both visual and audible output readings are available from DISP!

and BZI.

fempco materials.

For proper operation, RS and R10
must have their lugs connected cor-
rectly. With the shaft of the unit point-
ed directly at you, and the lugs
positioned at the top, the right-nand
lugis lug 1. the center oneis lug 2, and
the left one is lug 3. Potentiometer RS
has lugs 2 and 3 shorted together to
ground, while R10 has lugs 1 and 2
shorted together to ground.

While installing the parts to the
board, be careful to follow proper ofi-
entation of the polarized compo-
nents. Depending on which enclosure
you will use (the one used in the au-
thor’s prototype is specified in the
Parts List), you could mount all the
parts except the Piezo speaker ele-

ment on board, and then drili holes to
allow access to the parts. Otherwise,
the potentiometers, power switch,
and possibly the jacks will have to be
mounted off-board and connected
with insulated leads.

When all the on-board parts are
connected, its time to prepare the
enclosure. If you will be operating in
an area prone to 60-Hz hum or RFl, a
shielded enclosure should be consid-
ered rather than the plastic enclosure
specified, as the Lie Detector is a very
high-impedance circuit.

Drill a series of Yis-inch diameter
holes, evenly spaced, in a grid-type
pattern in the top cabinet half, at the
approximate location of where you
will mount the speaker element inter-

- =i ticaniRadioHistersCom

nally. Then, drill holes for the potenti-
ometers, display module, jacks, and
power switch.

Use two thin beads of silicone rub-
ber sealant to mount the speaker in-
side the cabinet. Don’'t press the
speaker down flat, rather, let it “float”
on the rubber. Set the assembly aside
to cure the sealant. You could also
label the controls and use a clear
acrylic spray overcoat, if desired.

To complete the board assembly,
install the 9-volt battery and the ICs
correctly in their sockets and turn on
the power. Set your DMM to read cur-
rent on its 200—pA scate. Connect the
common DMM lead to the junction of
R8, R9, and pin 3 of IC1 and the
positive lead to J1's center conductor.
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PARTS LIST FOR THE
LIE DETECTOR

SEMICONDUCTORS

IC1—LM358 dual op-amp, integrated
circuit

1C2—CD4046 CMOS phase-locked
loop, integrated circuit

IC3—1.M3914 dovbar-graph display
driver, integrated circuit

Q1—2N3906 PNP transistor

Q2—2N3904 NPN transistor

D1—IN4148 silicon switching diode

DISP1—10-segment LED display
(RadioShack number 276-081 or
equivalent)

LEDI, LED2—Infrared light-
emitting diode

LED3, LED4—Light-emitting diode,
red

RESISTORS

(All fixed resistors are Vi-watt, 5%
carbon-film units.)

R1—5000-ohm single-turn trimmer
potentiometer

R2—7500-ohm

R3—470,000-ohm

R4, R6-R9—10,000-ohm

R5—10.000-ohm audio-taper panel-
mount potentiometer (RadioShack
number 271-1721 or equivalent)

R10—100,000-ohm linear-taper
panel-mount potentiometer
(RadioShack number 271-092 or
equivalent)

R11—22,000-ohm

R12—2000-ohm

CAPACITORS

Cl, C2. C6, C7, C9—0.1-pF,
monolithic ceramic

C3, C4—100-pF, monolithic ceramic

C5, C10—1-pF solid-tantalum
electrolytic

C8—0.1-pF, Mylar

ADDITIONAL PARTS AND
MATERIALS

BZ1—Piezoelectric speaker element
(RadioShack number 273-091 or
equivalent)

PL1-PL3—RCA-type phono plug,
strain-relief (RadioShack number
274-319 or equivalent)

J1, 12—RCA-type phono jack, panel-
mount (RadioShack number
274-346 or equivalent)

SI—SPDT miniature toggle switch,
l-ampere

B1—9-volt alkaline battery

Perforated board, plastic enclosure
(RadioShack number 270-213 or
equivalent), control knobs, two Va-
X l-inch coil springs (compression
type), two #4-40 X l-inch
machine screws with nuts, Y%-inch
spacers, 2¥-inch small plastic box
or vial, IC sockets. hardware,
wire. solder, etc.

As shown in this photo, the electrodes used with the Lie Detecior are two spring-
mounted RCA plugs.

Set RS fo its full counter-clockwise
("off’) position. Adjust R1 back and
forth and you should see the current
vary between about =5 microam-
peres. Now set R1 for a reading of 0.0
to —0.2 microamperes. This will assure
that RS will actually reach the zero
current level. Advance R5. clockwise
and the current should rise to its max-
imum of +15 microamperes at the
end of rotation.

The cabinet construction is now
complete. Assemble the cabinet
halves and install the knobs on their
control shaffs. Using large-diameter
plastic knobs makes adjustments sim-
ple, and reduces noise coupling fo
the circuit.

The Electrodes. The “key” to suc-
cessfully completing a functional GSR
monitor or lie detector is in using qual-
ity electrodes for the measurements.
As stated before, contact area and
pressure must be maintained to real-
ize consistent results.

Small-contact-areq, spring-loaded
electrodes were chosen for the au-
thor's prototype, due to the wide
availability of the components. De-
tails will be given here for easy du-
plication, but feel free to experiment!
Although the prototype electrodes
work extremely well, many alternate
methods exist,

The first thing you need is a small
plastic box or vial measuring about

2%a-inches long. It should be thick
enough fo clear the diameters of
phono-plugs PL2 and PL3, and wide
enough to have both plugs side-by-
side on ¥-inch centers. The prototype
measured ¥ X 1% x 2Vs inches.

Begin by drilling two ¥s-inch-diame-
ter holes on one end of the box
spaced ¥ inch apart and centered
on the end. Drill two Y%ua-inch-diame-
fer holes exactly opposite the Vs-inch
holes on the other end of the box.
Note: These two box ends are the
ones separated by the 2¥s-inch di-
mension.,

Install a #4 flat washer on a #4-40,
1-inch screw, and install itin one of the
Ys-inch holes, capturing it with a
#4-40 nut on the inside of the box.
Repeat the process with another
screw in the remaining Ys-inch hole.
Leave the nuts a little loose.

Unscrew the plastic grip from PL2,
and cut off the ground lug. Solder a
12- to 18-inch length of 22-gauge
sfranded, Teflon insulated hookup
wire o the center conductor lug. Drill
a ¥%:z-inch diameter hole in the plastic
grip end, right alongside and parallel
to the strain-relief section of the grip.

install the plastic grip back on PL2,
feeding the wire through the ¥s2-inch
hole, rather than the strain-relief. It
should screw right on without twisting
the wire. Prepare PL3 in the same
manner. Obtain a couple of light-
gauge (0.010- to 0.015-inch wire di-
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ameter) springs about an inch long.
They should slide easily onto the
strain-relief section, and butt up
against the ends of the grips without
sliding up the grips.

Install a spring on PL2 strain-relief
and slide the strain-relief and spring
over one of the #4-40, 1-inch screws.
Guide the wire out the side of the box
through a small hole. Apply pressure
fo PL2 to compress the spring until you
can slip PL2's center conductor
through the %a-inch hole on the op-
posite end.

Allow PL2 to snapin place, and then
tighten the nut to secure the screw.
Assemble PL3 in the same manner,
routing its wire out of the same-side
hole as PL2's wire. Arrange the wires in
the box so that the plugs move freely
on their springs. Twist the pair of wires
together, and terminate them with
phono-plug PL1, using both of its lugs.

Try pressing the center conductor
pins of PL2 and PL3 flush to the cab-
inet end simultaneously with one fin-
ger. It should take very little pressure. If
it appears that the pressure might be
uncomfortable, you can cut down the
length of the springs, or replace them
with weaker units. A comfortable grip
for somewhat long periods of time s
mandatory for proper and consistent
measurements!

Using the Unit. To observe the fol-
lowing initial GSR measurements, you
have to prepare your body first! Wash
and dry your hands completely to re-
move any material that may hinder
proper readings, such as flux, oil, etc.
You should also be in a semi-relaxed
mental state. If you happen to be
“hyped up” at the time, you may only
see little, if any, GSR change.

Plug the electrode assembly into J1
and set RS and R10 to their mid posi-
tions. Be seated in a relaxed position
and turn on the power. Grasp the
electrode assembly in one hand and
using either one or two fingers, press
the pins of PL2 and PL3 down flush to
the box surface.

Use arelaxed grip, as even the ten-
sion caused by a “death grip” on the
electrodes will disturb the readings of
this extremely sensitive device. As long
as the pins are gently held flush to the
surface, you will get perfect readings.

Now adjust RS until DISP1 shows an
indication near the center of its scale.
If you can’t get an indication on the

scale, change your area of finger
contact on the pins slightly. There are
“dead spots” on some skin areas
probably due to old injuries, burns,
etc. If you are of the type with hands
that have very high perspiration rates,
you may need higher currents than
provided. More about this later.

Onceyouare in the correct operat-
ing range, you may now adjust R10 for
any pitch that pleases you. Pick a
pitch at which it that is easiest for you
to detect a pitch change. This varies
for each individual, and may take a
little experimenting.

Now just relax and listen to the tone.
As you relax even more deeply, the
pitch will start to slowly drop as your
skin resistance increases due to less
perspiration. The slightest new phys-
ical activity will send the pitch right
back up! Try scratching your neck, or
shaking your free hand, for example.

After a second or two, the pitch will
go right up. Stop moving, and it will
drop again. Try grasping the elec-
frodes with different fingers and even
the other hand, looking for a real
“sweet spot.” The author found that
the first two fingers on his left hand
would send the range display right off
the scale with only mild exertion, while
his wife's right hand worked better for
her.

If you normally have trouble relax-
ing, the Lie Detector by itself may not
work too well for you. You may require
a “visual” aid to stimulate “alpha-
wave-type” bio-feedback rhythms in
your body. The authors *Multi-Chrome
Projector” (see the January 1997 issue
of Popular Electronics) is just such a
device.

Once you are able to relax, you'll
notfice how simple anxieties, such as
those caused by lies, could change
your GSR readings. But what if the de-
vice isn't working for you?

Alterations. If it turns out that you
require more current to get “on
scale,” there are several alterations
you can make in the current gener-
ator section of the circuit to accom-
plish this. You can easily add another 5
microamperes just by resetting R1 with
your DMM for a maximum positive
cdlibration reading, rather than null-
ing at zero microamperes. With this
setting you will no longer achieve
“zero” output.

To gain 5 microamperes and still be

able to achieve “zero” output, you
may connect a 47,000-ohm resistor in
parallel with R3. Replacing LED1 and
LED2 (infrared LEDs) with standard
“red” LEDs will just about double the
available output current, and still en-
able the device to reach zero output
current. Of course, you can always re-
duce the values of R1-R5 propor-
tionally for higher current levels if you
care to go that far.

Different electrode designs could
also require higher current levels; es-
pecially those with large contact
areas. The key word here is “experi-
ment.” A third electrode, possibly clip-
ped lightly to an earlobe and
connected to ground, may indeed

. show some interesting results.

If you plan on using the Lie Detector
to drive an external DVM for higher
resolution readouts, or a chart record-
er for permanent records, it might be
wise to make the modifications al-
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